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Foreword 


This edition of the Minerals Yearbook, covering calendar year 1967, 
marks the 86th year in which the Federal Government has issued, on an 
annual basis, a report on the U.S. mineral industry. In response to the 
desires of our readership, this 1967 edition has returned essentially to 
the Yearbook format in use prior to 1966, with some minor modifications. 
The general content of this edition follows: 

Volume I-II, Metals, Minerals, and Fuels, contains all the chapters on 
the metal, nonmetal, and mineral fuel commodities that previously ap- 
peared in the separate Volume I, Metals and Minerals, and Volume II, 
Mineral Fuels. In addition, it includes a chapter reviewing these mineral 
industries, a statistical summary, and chapters on employment and in- 
juries, and technologic trends. As in Yearbooks prior to 1966, text accom- 
panies the statistical presentation. Some of the longer chapters have been 
redesigned so that the tabular presentation follows the text, rather than 
being interspersed throughout the text as in the past. 

Volume III, Area Reports: Domestic, contains chapters covering each 
of the 50 States, the U.S. island possessions in the Pacific Ocean and the 
Caribbean Sea, the Commonwealth of Puerto Rico, and the Canal 
Zone. Volume III also has a statistical summary chapter, identical with 
that in Volume I-II, and a chapter on employment and injuries. 

Volume IV, Area Reports: International, which was not published in 
1966, has been reinstated. This volume contains 85 chapters presenting the 
latest available mineral statistics for more than 130 foreign countries and 
areas, and discusses the importance of minerals to the economies of these 
nations. A separate chapter reviews minerals in the world economy. 

The continuous effort of the Bureau of Mines to enhance the value of 
the Yearbook for its readership can be aided by comments and suggestions 
from its users; such comments are invited. 


Joun F. O'Leary, Director 
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Minerals in the World Economy 


By E. J. Gealy * and C. L. Kimbell * 


The continued expansion of the world 
economy in 1967 again placed a greater 
demand for raw materials upon the world’s 
mineral producing industries. As in past 
years, the mineral extractive and proces- 
sing industries responded with a larger 
output of both fuels and nonfuel minerals. 

There were several factors of a socio- 
political nature which disturbed the opera- 
tion of the world mineral industry to a 
significant degree. The Arab-Israeli war, 
which lasted only a few days before a 
cease-fire was invoked, resulted in a serious 
dislocation of world petroleum supply 
patterns. Although the demand-supply 
balance was restored relatively quickly, 
the interdiction of Suez Canal traffic and 
the temporary closure of several major 
international pipelines, since reopened, re- 
sulted in a serious oil transport problem. 
The swing to supertankers, which do not 
use the canal route, was accelerated and 
intensified. 

Conflict in Viet-Nam resulted in a 
higher than normal demand for munitions 
and war materials, including steel, copper, 
aluminum, fuels, and other minerals. The 
financial effect of the Viet-Nam war upon 
the United States economy was a factor 
in the limiting controls, first voluntary and 
then mandatory, placed upon U.S. direct 
foreign investment flows. Because much of 
this investment is in minerals, particularly 


petroleum, the impact of this action may 
be felt for many years. Although U.S. firms 
have continued to invest, much of the 
financing has been raised outside the 
United States. 

The internal unrest in China apparently 
had a significant depressing effect on that 
country's mineral industry. As China is a 
major producer of coal, the drop in the 
estimated output of this fuel significantly 
lowered total world output. Likewise, 
China’s production of steel appears to 
have declined significantly. 

The shortage of copper, accentuated by 
the strike in that U.S. industry, resulted 
in price dislocations; increased production 
and releases of stocks at least partly re- 
stored the balance. The U.N. embargo 
upon trade with Southern Rhodesia, 
honored by United Nations members in 
the main, caused some dislocation in world 
supplies of chromite. The revoluticn of 
Biafra in Nigeria seriously debilitated 
what had been rapidly expanding petro- 
leum production from that area. The 
accelerating demand for gold by some na- 
tions and by private speculators threatened 
the stability of world money markets. 

In spite of these dislocations, mineral 
supplies were generally in balance, and 
prices for mineral materials were not 
significantly advanced, with only a few 
exceptions. 


PRODUCTION 


The value of world crude mineral pro- 
duction in 1967 was estimated at roughly 
$80,000 million, an increase of about 
$5,000 million over the 1966 level.? The 
value added by the processing of these 
materials in mineral industry plants on a 
worldwide basis is difficult to assess but 
probably was of the order of $200,000 mil- 


lion or more. 


1 Assistant to the Chief, Division of Interna- 
tional Activities. 

2 Physical scientist, Division of International 
Activities. 

3 Estimates based on extrapolation of data for 
1963 compiled for and published in Annales des 
Mines, No. 4, 1966, pp. 7-98. Extrapolation based 
on United Nations indexes of extractive mineral 
industry production presented in table 1 of this 
chapter, but allows for production by countries 
not covered by the United Nations indexes. 
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PRODUCTION INDEX PATTERNS 


United Nations production indexes for 
various sectors of the mineral industry for 
the world and for major groups of coun- 
tries are presented in table 1. For the first 
time, this series includes data on the 
European Communist countries, reportedly 
on a comparable basis to that presented 
heretofore in the Minerals Yearbook for 
non-Communist countries only. This series 
of indexes indicates that in general, during 
1963-67, world mineral industries have 
enjoyed a greater growth than that of 
total industry (including minerals) 
although the rate of growth for most 
mineral industry sectors has been decreas- 
ing during this period, and specifically in 
1967. Moreover, although the index levels 
for 1967 as a whole were higher than in 
1966, the quarterly indexes show little if 
any growth through the year. 

The extractive sector of the world’s 
mineral industry in general has not shown 
as great a growth as have the processing 
sectors, based wholly or primarily upon 
mineral raw materials. 

Growth in indexes for metal mining and, 
to a lesser extent in base metals produc- 
tion, were somewhat retarded by the US 
copper strike in the latter part of 1967, 
but the increase in world copper prices 
somewhat moderated the effect of the 
volume decline from the viewpoint of out- 
put value. Moreover the 1967 world 
steel output increase of about 3.5 percent, 
although slightly lower than that recorded 
between 1965 and 1966, was coupled with 
rising prices in the case of some producers 
(3.7 percent), and this tended to further 
improve the overall metals production 
index level. Lower reported world iron ore 
output presumably did not have a signifi- 
cant influence on the index for metal ore 
output for two reasons: First, a major part 
of the decline was the result of low esti- 
mated output in mainland China which is 
not considered in the index, and second, 
reduced output in the non-Communist 
world was largely in lower grade ores in 
Europe, which was compensated in terms 
of iron content (and value) by increased 
output of higher grade ores elsewhere. 

The growth in the production index of 
nonmetallic mineral products to 136 
(1963100) was in keeping with virtually 
worldwide growth in construction industry 
activities. However, despite the fact that 


the 1967 index was appreciably higher 
than that of 1966, quarterly returns do not 
indicate continued growth but rather 
stability at the 136-point level throughout 
the year. 

Among the mineral fuel industry sectors 
for which indexes are provided, coal 
mining in 1967 again registered a decline, 
mainly as a result of production cutbacks 
in non-Communist Europe aimed at eco- 
nomic rationalization of the industry in 
the face of competition from liquid fuels. 
Such reductions have exceeded continuing 
but modest gains registered elsewhere most 
notably in North America and Communist 
Europe. The United Nations index does 
not take into account output in mainland 
China, thus the severe reduction in the 
estimated output of that country in 1967 
is not reflected in table 1. 

The recovery in the world coal produc- 
tion index in the last quarter of 1967 was 
chiefly due to significant increases in North 
America and non-Communist Europe. This 
growth presumably represented efforts to 
insure an adequate fuel supply to non- 
Communist Europe in the face of possible 
further interruptions in the flow of Near 
East and North African oil to that area 
following the Arab Israeli crisis of mid- 
1967. 

World petroleum and natural gas pro- 
duction indexes continued to advance at a 
significant rate through 1967, although 
the volumetric increase was not as signifi- 
cant as the index numbers, based on value, 
would indicate. The interruption of move- 
ment of lower unit value crude oil from 
the Near East and Northern Africa during 
and after the Arab-Israeli war, and the 
substitution of higher unit value crude 
from other areas, increased the index with- 
out a corresponding quantitative gain. 
Nonetheless, by yearend, world oil output 
had increased to a new record level. 

The chemical, petroleum and coal pro- 
duct production index continued to in- 
crease in 1967, with all areas showing 
sizable gains led by the European Eco- 
nomic Community. This reflected, in part, 
the rising world demand for liquid fuel 
productions as well as an increase in 
chemical industry activity that is based to 
a significant extent on mineral raw 
materials. | 


QUANTITATIVE COMMODITY OUTPUT 
Table 2 summarizes total world output 
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of a number of mineral commodities for 
1963-67, while table 3 gives the regional 
distribution of 1967 output of these com- 
modities. Tables within the statistical sum- 
mary of this chapter provide more de- 
tailed figures for output by major prod- 
ucers of selected major commodities. 

World iron ore production declined 1.6 
percent in 1967, but except for mainland 
China, which accounted for most of the 
total decline, a greater amount of con- 
tained iron was available to the steel in- 
dustry as production of low-grade ores, 
chiefly in France, West Germany, and the 
United Kingdom, was reduced, while out- 
put of higher grade ores in less developed 
countries increased. 

World steel output (ingots and castings) 
advanced by 3.5 percent in 1967, mainly 
as the result of the 14.4 million ton (30 
percent) increase in Japanese steel pro- 
duction, to 62.2 million tons; the U.S.S.R. 
recorded a 5.3 million ton increase while 
the United States recorded a 6.2 million 
ton decline relative to 1966 performance. 

Manganese ore output continued to 
decline modestly in spite of increased steel 
production as a result of use of higher 
quality iron ores and increased presmelting 
treatment (with an attendant lower man- 
ganese requirement) in steelmaking, wider 
adoption of new steelmaking technology, 
and reduced acquisition of manganese for 
stocks. India, Brazil, Gabon, and mainland 
China registered notable declines, which 
were partly compensated by increases in 
other countries, notably Republic of South 
Africa, the U.S.S.R., and Australia. 

Aside from copper, world output of 
which fell as a result of the major U.S. 
strike that continued through yearend, 
most major nonferrous base metals showed 
increased output in 1967. Mine production 
of lead appeared to be off slightly from 
the 1966 level, but more complete returns 
may show a slight gain, Otherwise, both 
mine and smelter output of aluminum, 
lead, zinc, nickel, and tin increased. 

Among precious metals, platinum out- 
put increased in 1967 in response to higher 
market prices, and additional increases 
were in the offing as new mines were 
readied for production. Gold output fell as 
the overwhelming dominant producer, the 
Republic of South Africa apparently 
passed the peak economic production level 
at the $35 per ounce price. Silver produc- 
tion also was apparantly lower than in 


1966, chiefly as a result of a 12 million 
ounce drop in U.S. output which was evi- 
dently the result of lower byproduct output 
by the struck copper industry. 

World sulfur production, both as native 
sulfur (Frasch produced and from ores) 
and as a byproduct from metal smelting 
and petroleum refining continued to in- 
crease in response to growing chemical 
industry requirements. Moreover, output of 
pyrite, another principal source of sulfur 
also increased. 

Output of all three major fertilizer 
materials (nitrogen, phosphate, and pot- 
ash) increased in 1967 as efforts continued 
to pace world population growth with 
agricultural product output. Natural ni- 
trate output (entirely from Chile), how- 
ever, continued to decline as competition 
from manufactured nitrates increased; 
Chilean nitrates accounted for less than 
2 percent of total world nitrogen com- 
pound supplies in 1967. 

On the basis of incomplete returns, 
world output of most other nonmetallic 
mineral commodities apparently increased 
in 1967, but some few commodities seem- 
ingly went counter to the trend, notably 
barite, graphite, and gypsum. 

Preliminary data indicate that world 
production of energy commodities in 1967 
reached a new high in terms of heat 
content, despite a 3.9 percent decline in 
world coal output (all grades, including 
lignite) relative to that of 1966. In terms 
of standard coal equivalent (SCE), total 
commerical fuel* output in 1967 was of 
the order of 5,800 million metric tons, 
about 2.8 percent greater than in 1966. 
Petroleum for the first time ranked ahead 
of coal in energy equivalent produced, as 
shown in the following tabulation: 


Percent of total 


Energy source energy production 


1966 1 1967 2 

Coal (including lignite) .......- 41.1 38. 
Petroleum. ________.-..------ 88.6 40.8 
Naturaleaa ---------------- 18.1 18.9 
Hydro and nuclear electricity - - 2.2 2.3 
Ota WEE 100.0 100.0 


1 Based on United Nations. World Energy Sup- 
plies 1963-66, Statistical Papers, ser. J, No. 11, 
New York, 1968, p. 10. l 

2 Estimates are based on extropolation of United 
Nations data from world production data reported 
to and published by the U.S. Bureau of Mines. 


4 Excluding wood, charcoal, bagasse, animal 
dung and other minor fuels, 
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The 1967 decline in reported coal out- 
put was attributed chiefly to a precipitous 
drop in estimated production of mainland 
China (100 million metric tons) and a 
decline of 21 million tons altogether by 
France, West Germany, the Netherlands, 
and the United Kingdom; a number of 
producers including the United States and 
the U.S.S.R. showed significant output 
increases. 

The growth in petroleum output was 
principally the result of increases of over 
150 million barrels each by the United 
States, Iran, and the U.S.S.R., and in- 
creases of almost 75 million barrels by 
Saudi Arabia and Venezuela. Canada 
showed a 32 million barrel increase and 
Muscat and Oman, not listed among 
producers in 1966, recorded a 23 million 


barrel output, further swelling the world 
total. The Arab-Israeli crisis of June 
sharply restricted output in Kuwait, Libya, 
and Algeria for a brief period, and as a 
result, these countries showed only modest 
increases relative to their 1966 perform- 
ance. Among major Arab-world producers 
Iraq and the Kuwait-Saudi Arabia Neutral 
Zone were more severely affected, record- 
ing declines compared with their 1966 
output. 

The growth in recorded natural gas 
output was chiefly attributed to the United 
States (up 1.0 million million cubic feet), 
the US.S.R. up 0.5 million million cubic 
feet), and the Netherlands (up 0.136 
million million cubic feet), although 
most world producers showed gains. 


TRADE 


GENERAL TRENDS 


Spurred by increasing quantities of 
material moved and by higher unit prices 
for some commodities, world trade in 
mineral commodities in 1967 unquestion- 
ably exceeded the value level of total 
world mineral commodity exports in 1966, 
but owing to far-from-complete reporting 
on 1967 movements, it was impossible at 
this writing to assess the amount of in- 
crease and the total 1967 value. 

In 1966, the last year for which reason- 
ably complete trade returns are available 
on a worldwide basis, mineral commodities 
traded had an estimated value of over 
$53,250 million, about 6.7 percent greater 
than in 1965 and equivalent to about 26.2 
percent of the value of all commodities 
traded. Comparable figures for recent years 
were as follows: 


Estimated Mineral 
value of Increase commodities’ 
mineral relative to share 

Year commodities previous of all 

traded year commodities 
(million (percent) traded 
dollars) (percent) 

1968_____- 40,800 18.6 26.2 
1964...... , 140 13.5 26.6 
1965.....-. 49,890 9.1 26.8 
966. ....- ,250 6.7 26.2 


The foregoing estimates represent a sum- 
mation of the recorded value of major 
mineral commodities traded and reported 
from United Nations sources in table 4 
and a factor added for trade in other 


mineral commodities not included in that 
table; this added factor has been derived 
by comparison of total mineral commodity 
trade value data included in selected 
country chapters with the total recorded 
for these countries in table A: this com- 
parison indicated that the recorded major 
mineral commodities traded represented 
78 percent of total mineral commodities 
traded. 


COMMODITY GROUP TRADE PATTERNS 


Although the share of total commodity 
trade accounted for by mineral commod- 
ities has varied but little since 1963, the 
relative share accounted for by major 
commodity groups has shown a small but 
steady shift favoring metals, as indicated 
in the following tabulation: 


Share of total listed ! mineral 
commodity trade (percent) 


Year 
Metal ores, 
concentrates Metals Mineral fuels 
and scrap 

1963 .....-. 11.6 38.4 50.0 
1964...... 12.2 40.1 47.7 
1965.....-. 11.8 42.1 46.1 
1966. ..... 11.7 42.4 45.9 


1 As given in table 4 of this chapter. 


The relative decline of mineral fuels’ 
importance and increasing importance of 
metals during 1963-66 is evident; this 
pattern likely was altered in 1967 follow-. 
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ing the Near East crisis as a result of in- 
creased markets of oils with a higher unit 
price to the European markets to replace 
lower priced Near East oils. Movement of 
higher unit price copper resulting primarily 
from the prolonged U.S. copper strike 
may also have influenced the 1967 figure, 
but reduced shipment levels may have 
negated increases owing to the higher unit 
price. 


REGIONAL TRADE PATTERNS 


Data on world trade in major mineral 
commodities (metal ores and concen- 
trates, metals, and mineral fuels) are 
presented in tables 4 and 5, the former 
showing export and import totals by com- 
modity group and continental area, the 
latter showing the distribution of these 
totals by trading partner areas and/or 
countries. 

The countries of the European Economic 
Community (EEC) increased their aggre- 
gate annual trade deficit in major mineral 
commodities from $2,375 million in 1965 
to $3,170 million in 1966. This area, 
which accounts for about two-fifths of 
world exports and over half of world 
imports of these commodities on a value 
basis, increased exports of these materials 
to non-EEC countries by only $70 million 
in 1966 relative to that of 1965, while in- 
creasing imports from non-EEC countries 
by $865 million. As a result, the Com- 
munity’s share of world exports of these 
commodities declined marginally because 
of the greater increase rate in the world 
total, while its share of imports increased 
slightly. Of total EEC trade in major 
mineral commodities in 1966, trade be- 
tween the member nations accounted for 
51 percent of exports and 37 percent of 
imports, compared with 1965 figures of 49 
percent for exports and 38 percent for 
imports. The value of major mineral com- 
modities traded between EEC countries in- 
creased from $3,990 million in 1965 to 
$4,395 million in 1966. 

For the European Free Trade Association 
countries as a group, the aggregate annual 
deficit in major mineral commodities in- 
creased from $2,835 million in 1965 to 
$3,000 million in 1966, but in contrast to 
the EEC, these countries accounted for a 
greater percentage of world exports and a 
smaller share of world imports of these 


commodities. Trade in major mineral com- 
modities among EFTA nations increased 
by $92 million in 1966 to $928 million. 

Communist European countries bettered 
their positive trade balance in major 
mineral commodities between 1965 and 
1966, increasing their net inflow by $165 
million to $3,000 million. Trade in major 
mineral commodities within the group of 
countries declined by $110 million in 1966 
to $2,910 million, while exports to other 
countries increased by $275 million to 
$1,975 million and imports from other 
countries increased by $135 million to 
$705 million. 

Among major non-European developed 
countries, Canada, South Africa, and 
Australia recorded significantly higher 
values of major mineral commodity exports 
in 1966 than in 1965, and on a percentage 
basis, Canada and Australia provided a 
larger share of the world total in 1966 
than in 1965. These three nations also all 
recorded a smaller share of total world 
imports of these commodities in 1966 than 
in 1965. Both South Africa and Australia 
had an actual lower value of such imports, 
while Canada recorded a figure on a par 
with that of 1965. 

Japan's deficit in major mineral com- 
modity trade in 1966 totaled $1,328 mil- 
lion, approximately $493 million greater 
than in 1965, as a result of a $495 million 
increase in value of imports compared to 
only a $2 million increase in exports of 
these materials. 

The less-developed countries of the world 
showed quantitative increases in value of 
both exports and imports of major mineral 
commodities in 1966 relative to their 1965 
performance, not only in overall total, but 
also in total for each of the major areas— 
Latin America, Africa, Near East, South 
Asia, and the Far East. However, in each 
of these areas and in total their percentage 
share of world imports of these materials 
declined, possibly indicating a widening of 
the gap between them and the developed 
countries. In the case of exports of major 
mineral commodities, the less developed 
countries of Latin America and Africa 
accounted for lesser shares of the total in 
1966 than in 1965, while those countries 
of the Near East and South Asia and the 
Far East increased their role on a percent- 
age basis, 
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CONSUMPTION 


NONFUEL MINERAL COMMODITIES 


World Consumption of most nonfuel 
mineral commodities, both metals and non- 
metals, advanced in 1967 on a total ton- 
nage basis, but on a per-capita basis, it is 
indicated that advances were more modest 
and less numerous. Notable departures from 
the trend were apparent for iron ore (on 
a gross weight basis) and copper ore and 
metal. In the case of iron ore, the in- 
creased output of higher grade ores and in- 
creased use of scrap in some areas made 
possible increased steel production despite 
the decline in tons of ore consumed. In the 
case of copper, the strike closure of 
smelters in the United States led to lower 
consumption of copper ore by industry and 
an attendant shortage of copper metal on 
world markets. The decline in copper con- 
sumption probably stimulated some of the 
increased use of other metals as these 
were substituted. 

Apart from these downturns in con- 
sumption, some few minor metals pre- 
sumably were used in lesser quantities in 


1967, and requirements for some nonmet- 
als may have fallen off, but such downturns 


were more than compensated by increased 
use of other mineral commodities. 

Data on world consumption of major 
nonferrous metals appears in table 6. 


MINERAL FUEL COMMODITIES 


In 1966 total world energy consumption 
in terms of standard coal equivalent 
reached a new high of 5,509 million metric 
tons as shown in table 7. As of that year 
solid fuels (coal and lignite) continued to 
be the major energy source with a 41.7 
percent share of the world market. Petro- 
leum continued as the second fuel with 
37.7 percent, natural gas third with 18.4 
percent, and the few remaining percent 
of the market were shared by hydrogenera- 
ted and nuclear-generated electricity. AL 
though data are not available for 1967 
world consumption, information covering 
production leads to the conclusion that the 
consumption of solid fuels and petroleum 
were about equal in that year. The modest 
annual increase rate of coal consumption 
recorded in recent years was probably 
eroded by the sharp reduction in available 


quantities in China. Part of this loss was 
made up by an increased demand for 
coal in Western Europe resulting from the 
mid-1967 oil crisis. Within this latter area 
sufficient stocks of coal were being held 
to permit increased consumption without 
requiring a commensurate gain in produc- 
tion. Petroleum consumption gains on a 
world basis appear to have continued 
relatively unaffected by the European 
supply problems. 

Increase in energy consumption by ma- 
jor world areas during 1963-66 roughly 
coincided with the shares of total energy 
consumed as shown in the following tabu- 
lation: 


Percent 

Increase Total 

share share 

1963-66 1966 
North America. .-.-.---....... 87 

Countries not specified (Includes 

SS. A 2 30 
West Europe. ooo... 14 20 
Far East (includes Japan)... ` ` 8 6 
Other areag. _.__.___._...._.. 9 7 
Total: ici es 100 100 


A continuation of the trends established 
during this period would result in a decline 
in Europe's share of total energy and a 
growth in the share of the Far East. North 
America's share would remain the same 
while that of unspecified countries (includ- 
ing the U.S.S.R.) would grow slightly. 
Other areas, including Western Asia, 
Africa, and other America (South America 
less Colombia and Venezuela), would be 
able to increase their total share about as 
fast as would the Far East which includes 
Japan. Regardless of the differences in the 
rate of increase, it is noteworthy that all 
areas during 1963-66 participated in the 
world growth of energy consumption. 

Further examination indicates that the 
rates of increase of the aggregate for North 
America and Western Europe, which are 
relatively heavily industrialized, were 
among the lowest. However, in terms of 
per-capita increase, Caribbean America (in- 
cluding Columbia and Venezuela), Other 
America, and Africa were at the lower 
end of the spectrum, 
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INVESTMENT 


Although comprehensive data on world 
investment in mineral industry operations 
are not available, there are a number of 
sources of partial data on investment in 
certain geographic and commodity subject 
areas that clearly point to continued over- 
all growth in investments during 1967. 

Table 8 summarizes steel industry in- 
vestment expenditures for countries and 
groups of countries within the Organiza- 
tion for Economic Cooperation and De- 
velopment (OECD) and indicates a 7.5- 
percent increase in such expenditures by 
the listed countries in 1967 relative to 
the 1966 level, compared with a 5.8-per- 
cent growth in 1966 relative to that of 
1965. 

These steel industry investments in gen- 
eral have been for overall modernization 
and economic rationalization of the in- 
dustry rather than for sizable expansion 
of total capacity. It is indicated that this 
trend will continue in the near future. 
Erection of additional oxygen steel process 
equipment and iron ore sintering and 
pellatizing plants were technologic areas 
receiving relatively high proporticns of 
total funds invested, not only within the 
countries of the OECD, but in other 
steel producing areas as well. 

Tables 9 and 10 cover non-Communist 
world petroleum industry capital expendi- 
tures and exploration expenses through 
the end of 1966. The former distributes 
the total on the basis of geographic area, 
and the latter gives distribution by phases 
of the industry’s activities. On a geo- 
graphic basis, almost half of the total 
was invested in the United States in 1966, 
but the growth rate of petroleum invest- 
ment in the United States (11 percent) 
was less than in Other Western Hemis- 
phere (14 percent) and in Western Europe 


(17 percent). An overall growth of 10 
percent in investment expenditures was 
indicated between 1965 and 1966, and 
indications are that this growth rate con- 
tinued in 1967. In the distribution of 
petroleum investment by phase of oper- 
ations, significant changes included the 
6-percent decline in exploration expenses 
and the 2.5-percent decline in capital 
expenditures for production that were 
more than compensated by increases of 
over 40 percent in capital expenditures 
for refineries and chemical plants. 
Tables 9 and 10 over non-Communist 
vestment in mining, smelting, and petro- 
leum activities in foreign areas, together 
with earnings and income from these in- 
vestments, for the most recent years for 
which such data are available. The growth 
rate of this foreign investment in mining 
and smelting between 1965 and 1966 was 
9.2 percent, compared with 6.1 percent 
between 1964 and 1965; corresponding 
figures for petroleum were 6.3 percent 
between 1965 and 1966 and 6.7 percent 
between 1964 and 1965. On a regional 
basis, for mining and smelting, the most 
notable 1965-66 growth occurred in Aus- 
tralia, while in petroleum, the greatest 
increase was in Western Europe. During 
part of 1966 and through 1967, the U.S. 
Government had requested a voluntary 
limitation of direct foreign investment by 
U.S. firms. These controls were made 
mandatory on January 1, 1968. 

Firm value data on expenditures within 
major mineral industry areas of Communist 
countries are not available, but statements 
regarding percentage increases in mineral 
industry investment in the U.S.S.R. in- 
dicate continuing acceleration of growth 
within this sector of the economy. 


TRANSPORTATION 


TANKERS 


Expansion of the world petroleum 
tanker fleet continued in 1967 at a pace 
faster than that of the total world mer- 
chant vessel fleet. Both the number of 
vessels and the aggregate deadweight ton- 
nage grew, but complete returns were not 
available to indicate the total amount of 
growth, The Near East Crisis of June 


and the attendant Suez Canal closure 
stimulated investment in supertankers. 
Data on the size of the non-Communist 
world tanker fleet at yearend 1965 and 
1966 are given in table 12; these indicate 
a growth in the average tanker size from 
28,530 deadweight tons to 30,863 dead- 


weight tons, reflecting the additions 
of larger tankers. United Nations 
data, on a fiscal (July 1 to June 
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30) year and in terms of gross 
registered tons (grt) rather than dead- 
weight tons indicate a growth of the world 
tanker fleet from 55,046,000 grt in mid- 
1965 to 60,200,000 grt in mid—1966 (in- 
cluding 2,484,000 ert of Soviet-flag ves- 
sels), but do not indicate the number of 
vessels included in these tonnages. Further 
expansion of the carrying capacity 1s 
assured in view of the number of super- 
tankers launched subsequent to the com- 
pilation of the foregoing data as well as 
the number of such tankers now on the 
way or planned. 

The United Nations figures indicate 
that in mid-1966, almost 35.2 percent 
of total merchant fleet gross, registered 
tonnage was in tankers, compared with 
34.3 percent in 1965, 33 percent in 1964, 
and 32.3 percent in 1963. 

In addition to construction of large oil 
tankers, mineral transporters were arrang- 
ing for more liquefied natural gas carriers, 
as this technique for energy movement 
has proved economically feasible. 


ORE CARRIERS 


Although statistics comparable to those 
on tankers are not readily available on 
the world’s ore carrier fleet, it can be 
stated in general terms that the trend 
here also is toward increasing construction 
and use of significantly larger vessels, 
again owing to the reduction in transport 
charges that can be effected through 
their use. Reflecting this trend, a number 
of mineral shipping and receiving ports 
throughout the world were undergoing 
enlargement and/or deepening during 
1967. 


OCEAN FREIGHT RATES 


Table 13, which presents United Na- 
tions indexes of selected ocean freight 
rates, shows that except for Netherlands 
general cargo rates (which were unre- 
ported for the last two quarters of 1967), 
the London tanker brokers panel and 
United Kingdom ore trade, all rates ad- 
vanced in 1967, led by tanker rates for 
Norway and West Germany. 


PANAMA AND SUEZ CANALS 


The world’s two major international 
seaway canals continued to play a growing 
role in mineral commodity transport, de- 


spite the expanded use of oil and ore 
carriers that are too large to use either. 
Closure of Suez in June 1967 had a 
pronounced effect on oil transport charges 
during the latter half of the year. Ship- 
ment through Panama continued to in- 
crease and mineral commodities accounted 
for an increasing share of total goods 
transiting the Canal. 

Of the total quantity selected major 
commodities ? moving through the Panama 
Canal in fiscal 1967, almost 73.7 percent 
on a weight basis was mineral commodi- 
ties, compared with the following per- 
centages for past fiscal years: 1966—71.8; 
1965—71.9; 1964—71.0; and 1963—70.3. 
Total materials transiting the Canal in 
1967 aggregated 65,882,000 metric tons, 
of which mineral commodities constituted 
48,546,000 tons. Of this mineral com- 
modity total, 35 percent was petroleum 
as shown in table 14, which summarizes 
mineral commodities transiting the Canal 
for the fiscal years 1963-67. 

For the Suez Canal, mineral commodity 
movement data are not available sub- 
sequent to the first 3 quarters of 1965. 
In those 9 months, however, oil tankers 
accounted for about 74 percent of total 
tonnage transiting the Suez Canal. In 
this period, 7,280 such vessels passed 
through the Canal out of a total of 
15,207 ships. Of the oil moved, 115 mil- 
lion tons was northbound and 5.6 million 
tons southbound. Other minerals passing 
through the Canal northbound in the 
9-month period included iron ore (2.9 


million metric tons); manganese ore 
(854,000 tons); ilmenite and_ rutile 
(348,000 tons); lead (340,000 tons); 


zinc (247,000 tons); chromite (214,000 
tons); tin (168,000 long tons); copper 
(140,000 tons); bauxite (82,000 tons); 
and others (246,000 tons). 

Returns on total Suez Canal trade for 
the last quarter of 1965 and preliminary 
data for 1966 indicate an increase in 
overall traffic from 20,309 vessels in 1965 
to an estimated 21,000 in 1966, and 
presumably there was a corresponding in- 
crease in tonnage of material moved, in- 
cluding petroleum and other minerals. 

Following the closure of the Suez Canal, 
Capetown South Africa showed a marked 


growth in transit shipping, vessels diverted 


5 Commodities listed in Panama Canal-Selected 
Commodity Movements, prepared by Executive 
Planning Staff, March 1, 1968. 
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from the Suez route. In the first year 
following the closure, 1,698 diverted ves- 
sels passed through Capetown, and on a 
tonnage basis this represented about 35 
percent of the 88.2 million tons moving 
through the port. This diverted shipping 
added an estimated $980,000 to Capetown 
port revenues. 


PIPELINES 


World pipeline construction advanced 
in 1967 as existing means of transport for 
oil proved increasingly unsatisfactory or 
inadequate. In efforts to permit greater 
exports of crude oil into the Communist 
countries of Eastern Europe, as well as 
non-Communist Europe, the Soviet Union 


was engaged in laying a second, parallel 
line to the “Friendship” pipeline, as well 
as in expanding their internal trunk pipe- 
line system and building a major line to 
move gas from Iran to the Transcaucasus. 
The Soviet Union’s first major inter- 
national gas pipeline, to move gas from 
Afghanistan into the U.S.S.R., was put 
into operation during 1967. 

In non-Communist Europe, despite dif- 
ficulties in acquiring rights-of-way and 
the rigid safety demands established, con- 
struction of lines to transport indigenous 
natural gas, as well as to transport im- 
ported petroleum and natural gas, 
proceeded through 1967 and additional 
extensive projects were in planning stages. 


PRICES 


World steel prices moved upward 
slightly in 1967, but in general the in- 
creases were modest relative to some of 
the changes in some other metals. The 
price differential between steel in the 
United States and most of the other 
major world producers remained virtually 
the same and continued to make the U.S. 
market a lucrative target particularly for 
Japanese and European producers. 

Major nonferrous metal prices for 1963- 
67 with 1967 data on a monthly basis 
are presented for the United States, 
United Kingdom, and Canadian markets 
in tables 15, 16, and 17. Lead and zinc 
had lower average prices for 1967 than 
for 1966 in these markets as well as in 
Australia, although the price trends for 
the metals on a monthly basis through 
1968 varied from market to market. The 
annual average tin price, recorded only 
for the U.S. and London markets, also 
was lower for 1967 than for 1966. The 
aluminum price, which advanced during 
January in the United States and Canada, 
increased on the London market in No- 
vember, but this increase merely com- 
pensated for the devaluation of the pound. 
The United States Atlantic seaboard 
copper price was suspended after August 
when it stood at 39.090 cents; the Ca- 


nadian price, which in January 1967 was 
already more than 8 cents higher than 
the U.S. price, continued to advance 
through December, averaging 51 Canadian 
cents per pound in that month. In contrast, 
the 1967 annual average copper price on 
the London market was below that for 
1966, although on a monthly basis, there 
was a steady upturn toward the end of 
the year following a slump in midyear. 

Market prices for silver in 1967 almost 
without exception increased markedly from 
April through December, with a slight 
break in their rise between July and Sep- 
tember, raising the 1967 annual average 
to a new high. 

Tables 18 and 19 provide data on the 
level of United Nations export price in- 
dexes for mineral commodities. In 1967, 
these were either on a par with or fell 
below 1966 levels on an annual basis, 
although there was a general rising trend 
after the second quarter. On a commodity 
basis, mineral fuels showed much less of 
a slump than did nonfuels. Comparing 
developed areas with less developed areas, 
the former showed a greater decline for 
total mineral exports than did the latter; 
however, considering only nonferrous base 
metals, the export price index fell more 
in the less developed countries. 


RESERVES AND RESOURCES 


Although an overall appraisal of the 


1967 status of world mineral commodity 


reserves and resources is impossible within 


the space alloted, certain trends and 
specific developments seem worthy of 
brief mention. These will have an effect 
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upon global mineral supply patterns, in 
regard to geographic distribution of out- 
put and consumption and therefore upon 
mineral commodity movement. They may 
also influence the quantity and unit quan- 
tity prices of available materials and the 
substitution of one commodity for another. 

Additional discoveries and economically 
successful development of rather inacessible 
but high-grade iron ore deposits, partic- 
ularly in Africa, coupled with technologic 
advances in ore processing (concentration, 
sintering and pelletizing) have added ap- 
preciably to world iron reserves. In the 
face of this competition, certain lower 
grade iron deposits in non-Communist 
Europe have become uneconomic as min- 
ing costs there have risen. Thus, at least 
some of the ferrous materials in this area, 
heretofore classified as economic reserves, 
in effect have slipped into the category of 
a resource, following the trend of many 
coal deposits in the same area. 

Under slightly different circumstances, 
Australian iron deposits, heretofore too 
far from major markets, have come into 
their own as a major source for the rapidly 
expanding Japanese steel industry, and 
as a result exploration efforts in recent 
years have been extensive and quite 
successful. 

Preliminary studies by the Argentine 
Government, assisted by the United Na- 
tions, indicate sizable potentially com- 
mercial porphyry copper deposits in the 
High Andes of Argentina but much work 
in the way of detailed drilling and other 
investigations remains necessary to assure 
their economic potential. Across the Atlan- 
tic, mining circles in Salisbury, Southern 
Rhodesia, expressed considerable interest 
in possibly commercial discoveries of cop- 
per-nickel mineralization in the border 
area between Southern Rhodesia and 
Botswana. This find reportedly might rep- 
resent a southerly extension of the prolific 
copper-producing mineralization that ex- 
tends through the Katanga area of the 
Republic of the Congo (Kinshasa) into 
Zambia. 

Of possible significance to the economic 
producibility of a number of world cop- 
per, lead, zinc, and other nonferrous base 
metals resources has been the sharp rise in 
the world silver price. Particularly in the 
case of lead and zinc, where a number of 
deposits have been regarded as marginal 
or subeconomic in recent years, the pres- 


ence of silver as a byproduct has resulted 
in their reconsideration for development. 
This trend may be expected so long as 
higher silver prices prevail. 

Among significant recent additions to 
world-fertilizer raw material reserves 
should be counted the extens:ve potash 
discoveries of the early 1960’s in Canada, 
that have fostered the development of a 
2.2 million-ten-per-year industry within 
6 years, and more recent discoveries in the 
Soviet Union, which, reportedly totaling 
50 billion tons of minerals, rank that 
country’s reserves as the world’s largest. 

Not nearly so important on a quantitative 
basis, but of considerable local significance, 
were phosphate rock discoveries of 1967 in 
Australia. Through 1965 at least, phosphate 
rock imports into Australia ranked second 
only to oil in terms of value, among all 
mineral commodity imports. Moreover, 
most of these imports were being obtained 
from the phosphate islands of the Indian 
and Pacific Oceans, with reserves which, 
almost assuredly, will be exhausted by the 
year 2000. Also, New Zealand, without any 
significant phosphate resources, draws 
heavily upon these islands, and prior to 
1967, upon Makatea Island, where reserves 
were exhausted in that year. Thus, in an 
area with a significant and growing con- 
sumption of phosphatic raw material and 
faced with depletion of reserves in tradi- 
tional import source areas, discovery of 
sizable phosphate deposits was important. 

On the negative side of the ledger re- 
garding phosphates, some concern has 
been shown regarding the rapid and exten- 
sive urbanization of rural Florida in the 
United States. Increasing value of land 
for purposes other than phosphate mining 
may force increases in production costs or 
abandonment of phosphate areas as too 
expensive for economic development. 

On the Arabian Peninsula and in the 
offshore areas of the Persian Gulf, sizable 
new petroleum reserves continued to be- 
discovered, or at last openly reported. 

Several areas that had no commercial 
production 10 years ago have become 
sizable producers on the basis of these 
discoveries, and further expansion seems 
assured. States recently joining the pro- 
ducers ranks include Abu Dhabi (first 
commercial production in 1961; output in 
1967 totaled 139.5 million barrels), and 
Muscat and Oman (first commercial pro- 
duction, 23 million barrels, in 1967). A 
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number of offshore areas of traditional 
major producers—Iran, Kuwait, and Saudi 
Arabia—have begun operations or sizably 
increased output during the past 10 years. 

Australia’s recent (including 1967) finds 
of commercially exploitable petroleum 
have been important. Athough discoveries 
to date only provide a basis for production 
at a level much below current needs, any 
such discovery and ultimate development 
contributes to a lessening of foreign ex- 
change expanditures for an essential 
mineral commodity and has provided a 
stimulus for further searches not only in 
Australia but on and offshore from nearby 
islands such as New Guinea. 

Not yet a major factor in world energy 
reserves, but certainly a huge resource is 
the natural gas potential of the oil-produc- 
ing countries of the Near East and North 
Africa. The highly newsworthy beginnings 
of liquified natural gas shipments from 
North Africa and Nigeria to Europe are 
insignificant compared to the potential 
that exists for utilization of a vast energy 
source which to date has only been crudely 
approximated in estimates of its size, 
owing to the fact that it has just recently 


been shown to be of possible commercial 
value. The gas resources of Afghanistan 
were tapped in 1967 by the U.S.S.R. by a 
major pipeline and work continued on 
another major international gasline from 
Iran to the U.S.S.R. The demonstration 
of economically feasible utilization of these 
gas resources both through pipeline ship- 
ment and liquifaction and subsequent sea 
shipment, coupled with growing use of gas 
in these areas as chemical plant fuel and 
feedstock suggests that more detailed study 
of the extent of known deposits and ex- 
ploration for additional deposits may soon 
be in order. 

Tar sands and oil shale, long regarded 
as vast resource of petroleum, but hereto- 
fore not proven to be economically exploit- 
able, seemed assured of reclassification as 
economic reserves. In Alberta, Ganada, the 
Athabasca tar sands were commercially 
tapped in September of 1967 by a $235 
million, 45,000 barrel-per-day project, 
while in Colorado, work commenced on 
oil shale mining with commercial oil pro- 
duction from the shale slated to begin 
in 1970. 


POLICIES AND PROGRAMS AFFECTING MINERAL 
PRODUCTIÓN AND TRADE 


The policies of EEC and EFTA 
countries toward maximizing trade between 
their respective members and associated 
nations and minimizing trade with unas- 
sociated, nonmember states were evident 
in changes in the distribution patterns 
of trade in major mineral com- 
modities through 1966, and, although com- 
plete 1967 trade data are not available, 
partial information indicates that the trend 
continued in 1967. Considering exports 
from these areas, EEC shipments of major 
mineral commodities to member countries 
rose slightly more than 10 percent between 
1965 and 1966, while exports to ncn- 
member states (including associate mem- 
bers) increased less than 3 percent. Cor- 
responding figures for EFTA were exports 
to member states up 11 percent and ex- 
ports to nonmember states up 9 percent. 

In the case of imports, however, the 
EEC’s expanding requirements for fuels 
and other crude minerals were such that 
member states could not provide sufficient 
materials, and imports from nonmember 


states (including associate members) ad- 
vanced 13 percent while those from 
member states were up only 10 percent. 
Among the EFTA countries, major 
mineral commodity imports from other 
member states, up 11 percent, advanced 
more rapidly than imports from nonmem- 
bers (up 8 percent). 

The Third International Tin Agreement 
of the International Tin Council officially 
came into force on March 21, 1967. 
Under this agreement, the member states * 
essentially were continuing efforts toward 
industry stabilization that were begun with 
the First International Tin Agreement 
(July 1, 1956 to June 30, 1961) and con- 
tinued under the Second Agreement (July 
1, 1961 to June 30, 1966) and provision- 
ally under the draft of the Third Agree- 
ment (July 1, 1966 to March 21, 1967). 


6 Australia, Austria, Belgium, Bolivia, Canada, 


Czechoslovakia, Republic of the Congo (Kin- 
shasa), Denmark, France, India, Indonesia 
Israel, Italy, Japan, South Korea, Malaysia, 


Mexico, Netherlands, Nigeria, Spain, Thailand, 
Turkey, and the United Kingdom, 
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Specifically, (Er stated objectives were to 
(1) provide for adjustment between tin 
output and consumption; (2) prevent ex- 
cessive price fluctuations; (3) make ar- 
rangements to maintain or increase export 
earnings of developing countries from tin 
while also taking into account the interests 
of consumers (chiefly in developed 
countries); (4) insure conditions that 
would permit a rising rate of output to 
assure adequate tin supplies with con- 
comitant remunerative return to producers 
and fair prices to consumes; (5) prevent 
widespead unemployment in the industry; 
(6) take steps to insure output increases 
and equitable distribution of tin in the 
event of shortages of supply; (7) take 
steps to mitigate difficulties that might 
arise in producing countries as a result 
of oversupply; (8) review disposals from 
government stockpiles of tin and formulate 
criteria applicable to such disposals that 
would eliminate problems that might arise; 
(9) to arrange for continuing studies of 
short- and long-term industry problems; 
(10) to review the need for developing 
new deposits and protecting existing de- 
posits against waste or premature abandon- 
ment; and (11) encourage wider participa- 
tion in organizations devoted to research 


to promote tin consumption.’ Buffer stock 
arrangements set up under the earlier 
agreements were continued as the principal 
method of providing supply and price 
stability. At the sixth meeting under the 
Third Agreement (November 21-22, 
1967), the buffer stocks floor price was set 
at £1,283 per long ton and the ceiling 
price at £1,633 per long ton. Floor and 
ceiling buffer stock prices were slated for 
review in mid—January of 1968. 

Within the United States, the Govern- 
ment took steps to insulate the U.S. 
market from the sharp increases in the 
world price of copper. Moves included a 
special purchase of copper from Chile 
undertaken as a part of a larger financial 
arrangement and releases of copper from 
Governmental stockpiles. Efforts were also 
made within the United States to assure 
that the available copper moved into the 
hands of essential consumers, 

Tariff negotiations under GATT, gener- 
ally known as the Kennedy Round, were 
concluded in 1967. The first reductions 
under the Kennedy Round as of January 
1, 1968. While many of the tariff reduc- 
tions are in manufactured items, iron and 
steel mill products and some major non- 
ferrous metals are involved as well. 


STATISTICAL SUMMARY OF WORLD PRODUCTION AND TRADE 
OF MAJOR COMMODITIES 


The final 27 tables in this chapter 
(tables 20 through 46) extend the statis- 
tical series started in the 1963 edition and 
updated in the 1965 edition. They are 
provided both as a supplement to other 
statistical data within the chapter and as 
a summary of international production and 
trade data for major commodities covered 
in greater detail on a commodity basis in 
individual chapters of volume I and II of 
the Minerals Yearbook and on a regional 
basis in country chapters of volume IV. 
The data presented here on production 
(tables 20 through 36) include all revi- 
sions in reported data and in estimates 
that were available to the authors through 
September 30, 1968, and therefore should 
be considered more reliable and up-to-date 
than foreign production data prepared 
previous to this date and published else- 


where in the 1967 Minerals Yearbook 


changes in world totals in these tables rela- 
tive to data published in previous editions 
of the Minerals Yearbook are (1) the re- 
sult of acquisition of new data and (2) due 
to fact that totals no longer contain esti- 
mates for countries not reported individu- 
ally, but rather represent only a summation 
of recorded figures, both reported and 
estimated. National gas output is included 
for the first time owing to this fuel’s rising 
importance as an energy source. 

Overall world movements of 9 major 
mineral commodities are presented in 
tables 37 to 46; 8 of these have been 
covered in similar tables in previous edi- 
tions of Volume IV. Petroleum product 
trade, not heretofore reported in this 
chapter, is included for the first time 
(table 46). 


7 International Tin Council. Statistical Bulle- 
tin. April, 1968, 72 pp. 


MINERALS IN THE WORLD ECONOMY 


Table 1.—United Nations indexes of world ! mineral industry production 


(1963=100) 


Industry sector and geographic area 


Extractive industries: 
Metals: 


Non-Communist world... 
Industrialized countries *_ ooo. 


¡TA A ces out te a eto 
European Economic Community only 3_... 
Less industrialized countries t_..__.......-...-.. 
Latin America kA 
Asia, East and Southeast %...............- 
Communist Europe "e 
World oo et ee cd oa 

Coal: 
Non-Communist world -2-2-2-2 
Industrialized countries ?_..........-.---.---- 


. E EE 

European Economic Community only 3.... 

Less industrialized countries t................. 

Latin Ameriegt 

Asia, East and Southeast %..-......-...-..-... 

GM de ae 

UJ dl EEN 
Crude pee clea and natural gas: 

Non-Communist world. .......-.-.-.----.--- 2... 

Industrialized countries Ee 


MER 

European Economic Community only 3.... 

Less industrialized countries 4_._......._...... 

Latin Ameriegn ...-...0ooooocoococo. 

Asia, East and Southeast $_......-........ 

Communist Europe". 

World $... oo A seh 
Total extractive industry: 

Non-Communist world.-_......-......----------.- 

Industrialized countries ?_.......-.-..-.-.-.-- 

United States and Canada........-------- 

TE osuna noia alas 

European Economic Community only 3...-. 

Less industrialized countries t_...-........-..- 

Latin America he 

Asia, East and Southeast $. ........-.-.-.-..- 

Communist Europé lc cu boc salis ss 


Base metals: 

Non-Communist world -2-2-2 ---------------- 
key countries ?___.._..._..-._-.-_---- 
States and Canada. ...-..-----..... 
Europé EE 
European Economic Community only 3.... 
Less industrialized countries 4... 
Latin America 5_......-.--.- + eee 
Asia, East and Southeast %. ............-..- 
Communist Europe"... 
World caca ra Dee 

Nonmetallic mineral products: 
Non-Communist world. ......-..--..-.--...-.---. 
Industrialized countries ?__..._._....--...-.-- 
United States and Canada..........o.oo.-o 
WUL0 062 2 fuse ee i eee el oe 
European Economic Community only 3_... 
Less industrialized eoupntriesi ..---------- 
Latin America 8 ------------ 
Asia, East and Southeast %_...._-...-..--.- 
Communist Europe ?..........---.-.------------- 
World Pot eek EE 


See footnotes at end of table. 


1964 1965 1966 1967 


1967 by quarters 


Ist 2d 3d 4th 
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Table 1.—United Nations indexes of world ! mineral industry production—Continued 


(1963=100) 

1967 by quarters 

Industry sector and geographic area 1964 1965 1966 1967 en 

lst 2d 3d 4th 

Processing industries—Continued 
Chemicals, petroleum and coal products: 

Non-Communist world -.--.---------------------- 109 118 180 188 135 138 136 144 
Industrialized eountrieg?. coco... 110 119 181 140 186 189 138 146 
United States and Canada. -...--.-.---.-..-. 107 115 127 133 130 133 133 137 
IN A A 113 123 135 145 143 145 139 153 
European Economic Community only 3_._.. 114 125 139 150 147 149 146 160 
Less industrialized countries ..-............... 108 115 123 130 126 131 128 134 
Latin America 5._._..._-...-.----------- 107 114 121 126 NA NA NA NA 
Asia, East and Southeast $_..............- 109 114 121 128 125 125 125 135 
Communist Europe ?7__.........--..------.------- 113 128 144 161 157 162 161 165 
World EE 110 120 188 143 140 143 141 148 


1 Excludes a number of countries of the Near East and Africa as well as mainland China, North Korea, 
and North Viet-Nam. 

2 All countries having a per-capita value added in manufacturing in 1958 equivalent to US$125 or more. 

3 Belgium, France, West Germany, Italy, Luxembourg, and the Netherlands. 

4 Countries having a per-capita value added in manufacturing in 1958 of less than US$125. . 

5 Central and South America and the Caribbean Islands. 

ê Afghanistan, Brunei, Burma, Ceylon, Hong Kong, India, Indonesia, Iran, South Korea, Malaysia (ex- 
cluding Sabah), Mongolia. Pakistan, Philippines, Singapore, Taiwan, Thailand, and South Viet-Nam. 

7 Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Rumania, U.S.S.R., and Yugoslavia. 

€ Aggregate [or listed countries. 

Source: United Nations Monthly Bulletin of Statistics. August, 1968, pp x—xxi. 


Table 2.—World production of major minerals 


Commodity 1963 1964 1965 1966 1967 » 
Metals: 

Aluminum. -thousand metric tons. . 5,323 5,912 6,288 6,860 7,451 

Antimony ----------------- co ERA 57 68 62 61 58 

Arsenic, white } ?__._.._..... do...- 48 53 49 48 55 

Bauxite...-...-.....-.-.-- O... 30,707 33 , 389 87,580 39,948 44 ,608 

Delicia metric tons. . 6,600 24,500 25,200 2 3,200 i 

Bismuth iz ---------- Om... 2,500 2,910 3,000 3,110 3,330 

Cadmium t.......--..----..- do... 12,093 13,008 11,917 13,115 12, 409 

Chromite. . -thousand metric tons. . 3,822 4,137 4,760 5,020 5,094 

Cobalt $. -..-.-....... metric tons. - 15,200 16,600 17,800 20,800 19,100 

EE beet do.... 4,467 5,318 6,631 10,415 9,458 

opper: 
"Mine 7__thousand metric tons. . 4,618 4,801 5,024 5,259 4,986 
Smelter -------------- do.... 4,942 5,236 5,520 5,718 5,394 

Gold $8._...-. thousand troy ounces. . 43,147 44,840 46,222 46,567 45,614 

Iron and steel: 

Iron ore.thousand metric tons. - 523 , 442 581,303 617 ,804 639, 426 629,297 
Pig iron (including ferroalloys) ? 

thousand metric tons. - 281,518 317,561 335,129 347,046 855,556 
Steel ingots (including castings) 

Lead thousand metric tons. - 386,979 438,006 459,300 476,059 492,929 
MIDES cisco iaa do.... 2,518 2,531 2,702 2,855 2,914 
Smelter ---.--------- do. 2,449 2,526 2,614 2,720 2,769 

Magnesium... do... 143 151 162 162 183 

Manganese ore ...-.------- do.... 14,723 15,847 17,632 17,169 17,073 

Mercury ........ thousand 76-pound 

flasks WEE EE 240 255 268 265 242 

Molybdenum 1*_..... metric tons. . 41,250 42,800 52,400 64,650 : 64,750 

Nickel 11__._thousand metric tons. - 341 373 423 398 439 


Platinum-group metals 


thousand troy ounces.. 2,040 2,545 2,970 8,070 8,180 
Selenium $_._.._...-.. metric tons. - 915 980 816 907 963 
Silver 12. .__thousand troy ounces. . 249,982 248,551 256,362 268,564 260,915 
Tellurium %.......... metric tons. - 145 128 145 151 127 
Mine. -..-..oo.oo.-- long tons..  !191,100 1 193,600 201,800 210,800 1 216,100 
meter... do. 195,100 190,100 195,400 203,700 219,100 
Titanium concentrates: * 
Ilmenite. thousand metric tons.. 1,987 2,349 2,466 2,631 2,710 
Rutile......-..--.----- O. = 201 195 1 223 1 253 1282 
Tungsten concentrate (contain 
tungaten) Wears metric tons. - 27,100 28,100 27,800 28,600 ' 28,100 
Uranium oxide (U:0s) $ 1*__.do.... 28,200 24,300 19,200 17,800 16,900 
Vanadium _.._.....-..-..- do___- 7,188 1,776 8,921 9,095 9,644 
ine: 
Mine 15_thousand metric tons.. 3,666 4,025 4,309 4,488 4,916 
Smelter 15___....-...-- do... 3,441 3,696 3,897 4,096 4,129 


See footnotes at end of table. 
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Table 2.—World production of major minerals—Continued 


Commodity 1963 1964 1965 1966 ` 1967 P 
Nonmetals: 
Asbestos !*__thousand metric tons. - 2,506 2,770 2,817 2,976 2,992 
Barité ‘50224 eege do...- 3,000 3,234 3,563 3,742 3,508 
Cement, hydraulic. ..-.....--- do. 378,135 415,686 435 , 582 464,445 447,909 
Diamond: 
Gem__thousand metric carats - - 6,424 7,647 7,707 8,909 9,093 
Industrial....-.-.-..--d0...- 30,242 30,167 29,323 31,046 33,295 
Diatomite !7_thousand metric tons. - 1,376 1,406 1,439 1,558 1,564 
Feldspar 18... -..---------- do. 1,715 1,862 1,955 2,012 1,987 
Fluorspar 1°. ......--.----- do. 2,148 2,466 2,778 2,858 3,192 
Graphite- ----------------- do. 694 635 622 499 378 
Gypsum 2 ooo do. 45,504 46,938 48,154 48,336 46,626 
Magnesite *1_._......--.---- do.... 8,982 19,541 10,035 1 10,071 1 10,057 
Mica €. oca are do... 144 146 r 158 147 140 
Phosphate rock 32__._.__._.... do.... 48,741 57,050 r 63,860 75,793 78,703 
Potash (marketable), K30 equivalent 
thousand metric tons. - 11,300 12,300 13,700 14,600 15,400 
Pumice 6 23____....-------- do.... 15,121 14,725 14,515 14,677 13,813 
Pyrites (including cupreous) -do- - - - 19,800 20,600 21,540 21,920 22,410 
TEE do... 96,110 99,160 108,126 111,394 118,262 
Strontium minerals -metric tons. - 17,019 23,523 14,011 16,898 14,298 
ur: 
Native, including frasch 24 
thousand metric tons. - 8,264 8,833 9,736 10,887 11,150 
Byproduct elemental....do.... 4,611 5,307 5,794 5,823 6,285 
Talc, soapstone and pyrophyllite i 
thousand metric tons. - 3,094 3,518 3,575 3,713 4,018 
Vermieulteg _-. do... 298 311 344 346 336 
Mineral GE 
oal: 
Anthracite... _.__..._-- do... 182 , 479 190,461 193,443 194,726 186,765 
Bituminous. --.-......-- do.... 1,755,837 1,816,656 1,866,486 1,900,467 1,805,860 
Lignite.. --.--------...- do.... 711,178 742,013 737,316 732,649 728,896 
ae Total. ooo do... 2,649,494 2,749,180 2,797,195 2,827,842 2,721,521 
oke: 
Metallurgical. ......... do... 281,790 299,042 310,151 809,776 304,978 
Other types 25_......... do... 39,063 37,506 34,876 33,360 31,816 
Fuel briquets ?6............ do... 121, 400 120,950 115,100 111,950 110,000 


Gas, natural (marketed) 27 

million cubic feet.. 21,165,883 23,076,733 24,697,707 26,612,164 28,611,206 
Peat 28__._.. thousand metric tons. . 165,600 177,000 183,100 203, 203,100 
Petroleum, crude_thousand barrels.. 9,538,948 10,811,060 11,057,489 12,015,830 12,889,705 


P Preliminary. 

1 United States data withheld to avoid disclosing individual company confidential data. 

2 Excludes Argentina, Austria, Belgium, mainland China, Czechoslovakia, East Germany, Finland, Hungary, 
United Kingdom, and Yugoslavia. 

3 Excludes Brazil, Bulgaria, East Germany and North Korea. 

4 Excludes Bulgaria. 

$ Excludes Bulgaria, East Germany, Poland and Uganda. 

$ Excludes production, if any, by Albania, Bulgaria, mainland China, Czechoslovakia, East Germany, 
Hungary, North Korea, Mongolia, Poland, Rumania, U.S.S.R., and North Viet-Nam. 

7 Excludes Czechoslovakia, Hungary, Iran, Kenya and Malaya. | 
x Y Been Bulgaria, Czechoslovakia, Rumania and a negligible amount in East Germany, Hungary and 

and. 

° Excludes a negligible amount produced in the Republic of the Congo (Kinshasa). 

Š 10 Excludes a negligible amount produced in Bulgaria, North Koręa, Rumania, South-West Africa and 
pain. 

11 Excludes Albania and East Germany. 

12 Excludes a negligible amount produced in Bulgaria, Mozambique, Panama, Thailand and Turkey. 

13 Excludes India, Italy, Hong Kong, Malaysia, New Zealand, Nigeria, Republic of South Africa, and 
Southern Rhodesia. 

14 Excludes West Germany, India, Italy and Japan. 

1$ Excludes Czechoslovakia, Rumania and North Viet-Nam. 
SS 16 Excludes a negligible amount produced in Czechoslovakia, Ethiopia, Malagasy, North Korea and 

umania. 

17 Excludes Bulgaria, Hungary, Japan, Rumania, and United Arab Republic. 

18 Excludes Brazil, mainland China, Czechoslovakia and Rumania. 

19 Excludes Brazil, Bulgaria and Burma. 

20 Excludes Bolivia, Ecuador, Rumania and Switzerland. 

22 Excludes Bulgaria and Canada. 

22 Excludes a negligible amount of phosphate rock produced in Cambodia, Jamaica, the Philippines and 
Tanzania and of guano in Argentina, South-West Africa and the Philippines. 

23 Excludes Japan and Mexico. 

24 Excludes Iran. 

25 Excludes Ceylon, mainland China, Malaysia, Mexico, Rumania and U.S.S.R. 

36 Excludes Indonesia and Pakistan. 

27 Excludes mainland China. 

28 Excludes a negligible amount of fuel peat produced in Canada, Iceland, Italy and Spaín. 

Note: This table incorporates numerous revisions from world production tables and country production 
tables appearing in Volumes I-II and IV, respectively of the Minerals Yearbook. Data in this table revised 
through September 30, 1968. 
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Table 6.—Estimated world ! consumption of major nonferrous metals 


Metal 1968 1964 1965 1966 1967 

Aluminum 3 thousand metric tons. . 5,819 5,834 6,496 r 7,044 7,888 
pu. pl SE o... 5,401 r 5,921 ? 6,121 * 6,442 6,072 
SEN do. , 658 2,7 , 794 * 2,946 8,029 
Inn. thousand long tons.. 162 r 168 r 165 : 166 166 
"Zine $_.... thousand metric tons.. 3,466 3,864 3,995 4,056 3,983 


e Revised. 

1 In general, major consuming countries only have been included; sum of SEN On by excluded minor 
consumers may be significant; data included for Communist countries (excluding Yugoslavia) are listed as 
conjectural in source. 

2 Partial, according to source, but apparently includes secondary metal. 

3 Primary and secondary refined. 

4 Chiefly primary, may include some secondary. 

i 5 et? a As reported by the International Tin Council. Non-Communist countries excluded except 
or Yugoslavia. 

$ Primary and secondary slab. 

Source: Yearbook of the American Bureau of Metal Statistics (Forty-Seventh Annual Issue for the year 
1967). New York, 1968, 148 pp. 


Table 7.—World energy consumption ! by continental areas 
(Million tons of standard coal equivalent unless otherwise specified) 


Hydro, 
Natural nuclear, Total Total 
Area ? and year Solid fuels Liquid fuels and im- and aggregate per capita 
ported gas imported (kilograms) 
electricity 
North America: 
10632 se oe SE 408 122 592 84 1,761 8,408 
EE 424 157 630 87 1,848 8,742 
1966 E eo eas 449 795 656 40 1,940 9,052 
KEE = 471 828 707 42 2,048 9,435 
Caribbean America: 
E E EEN 5 64 21 2 91 911 
1064 A 5 68 25 2 968 
1966 oc eee a 5 68 26 2 100 942 
E A A 6 71 28 2 106 961 
Other America: 
1063 AAA ete EE 5 55 9 4 78 555 
1966 oe ee eee 6 58 10 4 Vu 578 
1966 seco eee ee 6 69 10 4 80 578 
DOGG citrico 6 65 11 5 87 611 
Western Europe: 
TEE 557 364 22 34 977 2,904 
1964 WEE 540 414 24 34 1,012 2,982 
LEE ee eee 515 465 28 89 1,047 8,0565 
AA AAA 486 528 83 48 1,085 8,189 
Western Asia: 
1068 A ces 5 27 5 (3) 87 489 
A A 6 30 5 (3) 41 472 
1960 EE 6 83 5 (3) 44 496 
1966 EE 6 86 7 (3) 49 588 
Far East: 
1968 il is 146 116 8 11 281 298 
1966 EE 144 133 9 12 298 804 
A 150 9 12 821 821 
1966......-.---2---------- 154 172 8 14 348 340 
Oceania: 
E A taune unea 30 20 (3) 2 58 8,192 
A A 82 23 3) 2 58 8, 
1965 EE EEN 84 26 d 2 62 8,615 
A IA 85 28 3 2 65 8,748 
rica: 
VOCS SE 46 28 1 1 76 256 
1966 WEE 49 31 1 2 82 271 
A A aces 53 82 2 2 88 284 
A Se 52 86 2 2 92 289 
Countries not elsewhere specified: 
EE 975 249 140 12 1,876 1,829 
1066 WEE 1,020 271 167 18 1,471 1,400 
A uaus unnan 1,040 290 195 14 1,540 1,446 
1960- ssc ete A 1,0 816 218 15 1,629 1,510 
World total: 
A -------0---- 2,172 1,644 797 101 4,714 1,490 
A E 2,226 1,786 870 105 4,987 1,547 
eeh Eeer 2,257 1,91 981 116 5,228 1,591 
A A 2,296 2,075 1,013 125 5,509 1,648 


1 In most cases, data are aggregates of country figures representing apparent inland consumption—the 
purely arithmetic result of subtracting, from the sum of production and imports, the sum of exports, additions 
to stocks (where these are known), and bunker loadings. Figures are as reported and may not add to totals 
shown because of rounding. 

3 Areas listed are those appearing in source and have not been conformed to standard terms used elsewhere 
in the Minerals Yearbook. 

3 Nil or less than ke unit. 

“rer United Nations. World Energy Supplies. Statistical Papers, Series V, No. 11, New York 1968, 
pp. 10-13. 
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Table 8.—Annual investment expenditures in the steel industry for selected countries 
(Million dollars) 


1968 1964 1965 1966 1967 


European Economic Community (EEC). 2 ee 1,469 1,317 982 836 1 750 
European Free Trade Association (EFTA) ?2..-.--....-.. 343 260 261 26 272 
Other countries: 
Canada. cue e a 104 191 141 190 NA 
Ireland: loc EE 1 (3) NA 
RN e A ee ee ea as 501 460 454 540 848 
SPa- ee 8 109 116 143 186 
A ee A A 10 10 
United States... A 1,040 1,600 1,818 1,953 2,173 


1 European Coal and Steel Community Commission. Investment in the Community Coal Mining and 
Steel Industries. Report on the 1968 Survey. July 1968, p. 8. 

2 Totals given exclude any figures for Denmark and Switzerland in every year; therefore covers reported 
investments, if any, for Austria, Norway, Portugal, Sweden and United Kingdom. 

3 Less than Le unit. 

4 Japanese fiscal years. 

Source: Except as noted, Organization for Economic Cooperation and Development. The Iron and Steel 
Industry in 1967 and Trends in 1968 and previous editions of the same publication covering 1964 and 1965, 
1965 and 1966, and 1966 and 1967. 


Table 9.—Non-Communist world petroleum industry capital expenditures and exploration 
expenses by geographic area 


(Million dollars) 
1963 1964 1965 1966 
United States: 
Capital ecpendituree. 2-2-2 ee 5,475 6,100 6,375 7,125 
Exploration expenses...........-..._-_._-_------------ 600 650 610 650 
AM A 6,075 6,750 6,985 7,7115 
Other Western Hemisphere: 
Capital expenditures.. .-.------------------------------ 1,475 1,425 1,550 1,785 
Exploration expenses__.....-.-..-.-.------------------ 205 170 195 210 
KC EE 1,680 1,595 1,745 1,995 
Western Europe: 
Capital erpenditurea ....------------2--------2-----o 1,750 1,725 2,050 2,500 
Exploration expenses__......-..--.-.-.---.-..--------- 35 90 150 75 
Total ositos iia 1,785 1,815 2,200 2,575 
Africa: 
Capital expenditures... .......-2 2-22 eee ee 500 575 600 560 
Exploration expenses._.._.-.....-...---.-.------------ 115 115 100 76 
Total sat ses oa ee cee eee et eeews 615 690 700 635 
Middle East: 
Capital expenditures. ..............-.....---..-.--.-.-- 275 275 625 600 
Exploration expenses.........-..-.--.--.----2-2------- 30 30 35 50 
Total ir aa 305 305 660 650 
Far East: 
Capital expenditures___..........--.---2-- 22-2 176 900 800 840 
Exploration expenses..__...........---.-.------------- 65 75 90 50 
Total oes es a wees 840 975 890 890 
Unspecified: Capital expenditures (no exploration expenses)... .. 900 1,275 1,175 1,265 
Total: 
Capital expenditures.. 2-2-2 eee 11,150 12,275 13,175 14,675 
Exploration ertpengeg. ....0--2--2----------0MMMMMM 1,050 1,130 1,180 1,110 
MOA EE 12,200 13,405 14,855 15,785 


Source: Energy Division, Chase Manhattan Bank N.A. Capital Investments of the World Petroleum In- 
dustry. November 1967, pp. 24-31. 
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Tabie 10.—Non-Communist world petroleum industry capital expenditure and exploration 
expenses by industry sector 


(Million dollars) 


1968 1964 1965 1966 

Capital expenditures: 
Product. contras les ee ib a ee 5,170 5,565 5,785 5,640 
PIDEN: a ta ad o ta dida 625 555 550 760 
LE at EE 945 1,355 1,225 1,295 
A MAA AA 1,735 1,565 1,865 2,670 
Chemical olanta  oocococococcooccocccconcooonoo.o- 630 625 925 1,340 
E AT TEE 1,735 2,190 2,430 2,410 
A A A A NA 310 420 395 560 
Tota as a ttt 11,150 12,275 13,175 14,675 
Exploration expenses__............---.-- EE 1,050 1,130 1,180 1,110 
Grand Cu d WEE 12,200 13,405 14,355 15,785 


Source: Energy Division, Chase Manhattan Bank N.A. Capital Investments of the World Petroleum 
Industry. November, 1967, pp. 24-31. 


Table 11.—U.S. direct foreign investment in mineral industries: Value, earnings and 
income 
(Million dollars) 


Mining and smelting Petroleum 
Area and country xá—_—oooona___Q>=_— _ ___—__—_ 
Value Earnings! Income! Value Earnings! Income! 


1964: 
Canad nc ketenes 1,667 191 114 3,187 170 118 


Latin American Republics: 
South America: 


Venezuela__..__..-. -...- (2) (2) (2) 2,139 460 461 
Other... (2) (2 (2) 665 36 35 
A eee os eer ee 926 158 151 2,804 496 496 
NOP A A EA 178 26 21 9 14 
Other Western Hemisphere.__-__..- 250 76 78 488 34 33 
EE 
EEN 13 (2) (2) 1,523 ~- 38 24 
Non-EEC: 
United Kingdom........- 2 C ` ee 902 44 28 
Othello secas 41 (2) (2) 677 2 13 
Total Europe. ......-... 56 3 5 3,102 8 64 
Africa: . 
Republic of South Africa...... 68 20 15 (2) (2) (3) 
Bd TEE 290 18 17 (2) (2) (2) 
Ke VE 858 88 32 883 227 223 
Middle EFast__.__.. 222-2 eee eee Be 1,240 867 893 
Far East___....-........._-.-.-- 31 3 1 814 45 68 
Oceania: 
Australia... 100 10 3 (2) (2) 0 
814 AA A A A A E RR (2) (2) 2) 
TOCA a foe A 100 10 8 453 —6 —6 
International shipping.-.......-.-. ---.--. -.------ nooo. 1,064 6 26 
ik Grand total... 8,568 505 400 14,333 1,861 1,922 
CAT 1,755 198 110 3,856 183 122 
Latin American Republics: 
South America: 
Venezuela. -.-....--...-. (2) (2) (2) 2,033 405 408 
Other. -222-2 (2) (2) (2) 679 71 52 
Total. EE : 956 181 167 2,704 476 460 
E AA r 158 25 18 r 830 20 8 


See footnotes at end of table. 
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Table 11.—U.S. direct foreign investment in mineral industries: Value, earnings and 
income—Continued 


(Miliion dollars) 


Mining and smelting Petroleum 
Area and country _Á— e _ ————o _ — ———————. —————J————JJJJJJJJJJ—J———— 
Value Earnings! Income! Value Earnings! Income! 


1965—Continued 


Other Western Hemisphere. .....-- 310 85 82 r 512 24 18 
Europe: 
EE 16 (2) (2) 1,624 — 32 18 
Non-EEC: 
United Kingdor......... 2 (2) (2) 1,093 —6 —4 
ECKE ee és r 36 (2) (2) r 710 —4 3 
Total Europe... r 54 8 8 3,427 — 42 17 
Afri 
Republic of South Africa. ..... 65 34 35 126 (2) (2) 
A A anin r 289 27 20 903 (2) (2) 
Total. 230529655520 a 354 61 55 1,029 240 233 
Middle Kast -.---------------- PQ uineas. EE r 1,436 816 813 
Far East- to bee dois 34 5 2 r 904 16 107 
Oceania: 
Australia.. ----.-------------- 161 10 3 (2) (3) (2) 
Other_....-...-------------- (3) —2 —2 (2) (2) (2) 
chee ARA 162 8 1 r 498 —6 —11 
y ntermatiónal SHIDI Sonics as risa, sees + 1,101 87 30 
Grand total -..--.------------ r 3,785 571 443 r15,298 1,825 1,798 
1966: 


A AAA A A 1,942 191 120 3,606 196 114 


Latin American Republics: 
South America: 


Venezuela. (2) (2) (Y ` 1,922 384 385 
Other... BEE (2) (2) (2) 679 74 78 
Total. aii ies 955 235 218 2,601 458 463 
Cc ASA 162 28 16 358 21 8 
Other Western Hemisphere.....--.- 364 96 93 579 82 26 
Europe: 
¡AAA A 17 (2) (2) 1,978 —89 17 
Non-EEC: 
United Kingdom....- 3 (3) (3) 1,167 —25 —15 
Other 226. occu ee ce 34 (2) (2) 832 —15 3 
Total Europe. ...-.---- 54 10 11 3,977 — 79 4 
Africa: 
Republic of South Africa. ....-. 73 45 83 140 (2) (2) 
EIERE noc cee ee eee 296 33 25 968 (2) (2) 
e is 369 78 58 1,108 259 243 
Middle bast 22-2. Oy See. tek 1,560 863 852 
Or East A cece buss 37 4 1 907 68 54 
Poesia o o o a E e e 
Oceania: 
Australian 249 18 6 (2) (2) e 
NA ` AAA (2) (2) 2) 
RK EE 249 18 6 521 2 —8 
International shipping ------------ --.---. =ooooooo -------- 1,047 40 28 
Grand total ooo. 4,135 660 624 16,264 1,859 1,778 


1 Earnings is the sum of the U.S. share in the net earnings of subsidiary and branch profits; income is the 
sum of dividends, interest, and branch profits. 

2 Combined in other industries in source; not listed here. 

3 Less than $500,000. 

Note: Detail may not add to totals due to rounding. 

Sources: U.S. Dept. of Commerce. Survey of Current Business. V. 45, No. 9 (September 1965) pp. 24-25; 
v. 46, No. 9 (September 1966), pp. 34-35; v. 47, No. 9 (September 1967) pp. 42-43. 
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Table 12.—Non-Communist world tanker fleet 


Number of vessels at yearend Deadweight tonnage at yearend 


Flag 
1965 1966 1965 1966 
United Gates... 268 279 6,650 6, 758 
IL AAA EE Ene 149 135 4,285 4,029 
IN OF WAY AAA Ee 470 457 18 , 985 15,380 
United Kingdom ------------------------ 437 427 11, 866 12,319 
LiDé cocotero 553 595 20,229 22,622 
Others A A A 1,181 1,239 30,279 35,561 
A A eae 3,058 3,132 87,244 96,664 


Source: Chase Manhattan Bank N.A. Capital Investments of the World Petroleum Industry 1965. 1965, 
p. 20 and 1966, p. 22. 


Table 13.—Indexes of ocean freight rates 


(1963=100) 
London Trip charter 
tanker 9 ————————_ 
bankers West Germany Nether- Norway 
panel ————————— lands —_———-—NN—= 
Dry cargo Tankers (general) Dry cargo Tankers 
KI EE 93 101 90 114 100 92 
¡A A 90 110 90 114 112 90 
KEE 89 100 84 100 97 84 
1967: 1 
First ouarter ---.---------- NA 91 66 2 83 92 67 
Second ouarter. --.--------- NA 102 181 2 82 101 198 
Third quarter____________-- NA 111 246 NA 116 260 
Fourth quarter. . -.-----.-.-- NA 117 152 NA 114 146 
Annual average. ..-....... 78 102 154 NA 104 155 
Trip charter Time charter 
United Kingdom United 
Norway Kingdom 
General Coal Ore Fertilizer (dry cargo) (dry 
trade trade trade cargo) 
A cae See 103 96 103 112 112 114 
KEE 116 105 120 136 126 128 
KEE 104 88 94 128 113 126 
1967: 1 
First quarter__....._...-.-- 97 80 72 146 102 113 
Second quarter. ..-.--......- 104 92 NA 3 244 108 116 
Third ouarter 115 116 4 120 4 242 131 140 
Fourth quarter. ...-.-......- 134 111 NA 239 126 132 
Annual average. -----..-.- 111 95 85 186 113 124 


NA Not available. 

1 Except as noted, quarterly figures are those for the last month in the quarter. 
2 Actual quarterly average. 

3 June not available, July used instead. 

4 September not available, October used instead. 


Source: United Nations. Monthly Bulletin of Statistics. New York, June 1968, pp. xx-xxi. 


Table 14.—-Summary of selected mineral commodity groups transiting the Panama Canal 


(Thousand metric tons) 


Fiscal years 
Commodity group Ž 
1963 1964 1965 1966 1967 
Metal 0reb cosita ia eee 7,932 8,190 8,749 8,445 6,774 
Metals, including SCrap. ......--..----.---------- 3,357 4,827 3,856 3,132 5,591 
Iron and steel manufactures !____.....-..---.---- 2,172 2,614 3,905 5,217 5,335 
Nitrogen products._._......-.-...-----.-------- 720 751 797 742 619 
Phosphates_____....-...-..-------_-------.---- 1,990 2,408 3,400 3,902 3,650 
Coalland:coKO capitata da 5,347 6,668 6,803 7,264 9,506 
Petroleum e seer e aa: 13,011 13,725 15,545 15,979 17,071 
AAA 84,529 39,183 43,055 44,681 48,546 


1 May include some materials not normally included among mineral commodities. 
Source: Executive Planning Staff. Panama Canal-Selected Commodity Movements. Mar. 1, 1968. 
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Table 15.—Nonferrous metal prices in the United States 


(Average, cents per pound except where otherwise noted) ! 


Year and month Aluminum? Copper 3 Lead + Zinc § Tin ° Silver ? 
DOGG ot ss A sk 22.623 30.600 10.987 11.997 116.652 127.912 
e EE 23.741 81.960 13.396 13.568 157.595 129.300 
IEN 24.507 35.017 15.800 14.500 178.202 129.300 
rece Sue Siew tee see een 24.500 36.170 14.915 14.500 164.070 129.300 
January... -...-.-- GEN 24.738 87.872 15.000 14.500 153.911 129.300 
February... 25.000 38.103 15.000 14.500 154.896 129.800 
QPCR A Se ee 25.000 38.076 15.000 14.500 153.733 129.300 
ADP ocio basa e 25.000 38.170 14.800 14.500 153.394 129.300 
BY eeler 25.000 38.118 13.800 13.563 153.170 129.591 
JUNG ere be 25.000 38.083 13.800 13.551 155.084 130.100 
DULY cunado Seek 25.000 38.295 13.800 13.500 154.388 159.290 
ANGUS ee ees, 25.000 39.090 13.800 13.500 152.511 174,978 
September... 25.000 (£) 13.800 13.500 151.019 167.950 
October... -------------- 25.000 (8) 13.800 13.500 151.990 178.590 
November... 25.000 (8) 13.800 13.500 155.038 195.320 
December... 25.000 (8) 13.800 13.500 152.631 206.600 
Annual average.......... 24.978 9 38.226 14.183 13.843 153.434 154.968 
1 As recorded by Engineering and Mining Journal. 
2 Unalloyed ingot, 99.5 percent, delivered United States. 
3 Electrolytic copper, domestic refineries, Atlantic seaboard. 
4 Refined lead, New York. 
6 Prime Western slab, f.o.b., East St. Louis. 
6 Straits tin, New York. 
7 Cents per troy ounce, 0.999 fine, New York. 
8 Average suspended, 
$ Based on January to August. 
Table 16.—Nonferrous metal prices in the United Kingdom 
(Average, £ per long ton unless otherwise noted) ! 
Year and month Aluminum ? Copper 3 Lead 4 Zinc § Tin $ Silver ? 
1968 SA 181.000 234.775 63.438 76.704 910.167 110.115 
Ki A A ous 190.900 352.879 101.250 118.125 1,240.917 111.920 
1960 a a a 196.000 469.875 115.000 112.900 1,414.133 111.583 
SE E 196.000 554.471 95.150 101.992 1,296 .588 111.807 
danuarg. -..------------ 196.000 451.358 79.900 101.446 1,198.954 111,869 
February.._.....-...-_.-- 196.000 442.850 80.458 102.425 1,201.375 111.750 
March ta ds an 196.000 398.596 82.846 101.367 1,204.308 111.673 
ADM cacas sei 196.000 361.000 82.246 98.700 1,216.650 111.543 
A E E T 196.000 376.000 82.854 99.863 1,219.433 118.756 
JUDO oca aia cin 196.000 368.433 82.771 99.558 1,222.454 145.284 
A A ce kee 196.000 361.904 83.921 97.000 1,220.525 150.869 
EE RE Ser eer ere Eet 196.000 379.067 84.529 97.496 1,194,842 151.307 
September... 196.000 384.713 82.350 96.029 1,185.879 145.857 
Gtober 196.000 413.092 81.96 95.796 1,190.933 154.455 
November... 206.875 523. 888 87.838 104.192 1,273.817 181.024 
December. - ooo... 228.666 560.554 94.167 112.688 1,351 .896 209.342 
Annual average......-- 199.628 417.838 88.763 100.429 1,222.458 141.977 


1 London Metal Exchange, average settlement prices. 


299.5 percent ingots, producers price. 
3 London Metal exchange, electrolytic wirebar. 
4 London Metal exchange, refined pig lead, 99.97 percent. 
$ London Metal exchange, virgin zinc, 98 percent. 
$ London Metal exchange, standard tin. 
1 Pence per troy ounce, 0.999 fine as reported by Engineering and Mining Journal. 


N 
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Table 17.—Nonferrous metal prices in Canada 
(Average, Canadian cents per pound unless otherwise noted) 


Year and month Aluminum 1 Copper * Lead ? Zinc 3 Silver 4 
TEE 31.500 11.042 12.206 138.457 
1966 EE 25.42 33.342 13.418 13.566 139.962 
E AAA AA 26.00 37.689 15.500 14.500 139.879 
SE EE 26.00 44.940 14.948 14.500 139,803 

January ...........-.-. 26.31 46.849 14.000 14.500 140.071 
Februar... 26.50 47.250 14.000 14.500 140.230 
March... 26.50 47.250 14.000 14.500 140.400 
AD sono a cas 26.50 47.250 14.000 14.500 140.455 

BY A ESE E 26.50 47.250 14.000 13.784 140.480 
JUNO ica oa 26.50 47.250 14.000 13.659 130.736 
A PA 26.50 47.250 14.000 13.500 188.715 
August e 26.50 47.250 14.000 13.500 188.239 
September........-.... 26.50 47.250 14.000 18.500 180.590 

(37 `... ---------- 26.50 47.250 14.000 13.500 191.619 
November... 26.50 47.875 14.000 13.500 209.950 
December... wu 26.50 51.000 14.000 13.500 222.874 

Annual average. ..... 26.48 47.539 14.000 13.870 172.080 


1 Ingot, 99.5 percent. 

2 Electrolytic ingot, prompt delivery at Toronto. R 

3 Producers’ prices, carload quantities, communicated by Cominco Ltd; pig lead and prime western zinc. 

4 Canadian cents, per troy ounce, Cominco Ltd. price. 

Source: Yearbook of the American Bureau of Metal Statistics. Forty-Seventh Annual Issue for the Year 1967. 


Table 18.—Mineral commodity export price indexes ! 


(1968=100) 

Year and quarter Metal ores Fuels All crude 

minerals 
1964 oe AS eee eee wee eee 108 100 102 
REENEN 114 101 104 
196020 la la a ns el ee De as 2115 101 104 

1967: 

January to March... 108 101 108 
April to Jue. e A 107 100 102 
July to September... e 108 101 102 
October to December... 111 101 108 
Annual average +... 109 101 103 


1 United Nations. Monthly Bulletin of Statistics. June 1968, Special table C II, p. xvii. 
2 Derived from quarterly averages; annual figure reported in source as 105 obviously is in error. 


Table 19.—Analysis of export price indexes ! 


(1963=100) 
Developed areas Less developed areas 
Year and quarter A OO 

Total Nonferrous Total Nonferrous 

minerals base metals minerals base metals 
A A A ene E 105 116 102 124 
AO owe ee ee ee 106 129 108 146 
1966 ooh eo oes ese te eae eee les 107 144 108 177 

1967: 

January to March... 106 138 102 162 
April to June 2-2-2- 108 130 102 146 
July to September. 104 181 102 148 
October to December... 106 143 102 168 
Annual gverage. -------- 105 135 102 156 


1 United Nations. Monthly Bulletin of Statistics. June 1968, Special Table C III, p. xviii. 
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Table 20.—Leading world producers of bauxite ? 
(Thousand metric tons) 


Country 1963 1964 1965 1966 1967 e 
Jamaica eel eege 7,014 7,937 8,699 9,138 9,392 
AE AAA ee 3,438 3,993 4,846 4,585 e 5,300 
ARA EENEG 4,300 4,300 4,700 4,80 5,000 
PATS UPD a ia cea 0 796 1,186 1,827 4,236 
GU Mie e 2,380 2,518 2,919 3,358 3,381 
A A A ee ee Me a 2,029 2,433 2,662 2,811 2,813 
NUROBIA VIA. o a 1,285 1,293 1,574 1,887 2,131 
EE A AA 1,277 1,047 1,270 1,344 1,692 
United States tiara rs 1,549 1,626 1,680 1,824 1,680 
IL A 1,363 1,477 1,478 1,429 1,649 
Guinea, Republic of... 1,664 1,678 1,870 1,609 1,617 
g Vd A A 26,659 29,098 32,384 34,612 38,891 
A A A AS 4,048 4,291 5,146 5,336 5,717 
World totale. 30,707 32,389 37,530 89,943 44,608 

e Estimate. p Preliminary. 


1 Includes additions and revisions to data appearing elsewhere in the 1967 Minerals Yearbook (all volumes). 
Compiled Sept. 30, 1968. 

2 Bone dry equivalent of bauxite shipments and bauxite converted into alumina and including cement 
grade as follows: 1965, 48,243; 1966, 76,095; and 1967, 124,314. 

3 Excludes nepheline concentrates and alunite ores. 


Table 21.—Leading world producers of aluminum ! 


(Thousand metric tons) 


Country | 1963 1964 1965 1966 1967 p? 

United Steoten -2-2 -------- 2,098 2,316 2,499 2,693 2,966 
PELA A A 760 800 840 890 965 
Canad ane oasis 653 164 753 808 874 
NOM eee ee 225 261 279 324 362 
Franee o ooocooocococoonoooo- 298 316 341 364 361 
A AA E 224 266 294 337 356 
Germany, Wert ------------- 209 220 234 244 258 
Malos. ari dad 91 116 124 128 128 
Totales ade 4,558 5,059 5,364 5,788 6,265 

All others ` 765 853 924 1,072 1,186 
World totale --- 5,323 5,912 6,288 6,860 7,451 

e Estimate. p Preliminary. 


1 Includes additions and revisions to data appearing elsewhere in the 1967 Minerals Yearbook (all volumes). 
Compiled Sept. 30, 1968. 


Table 22.—Leading world mine producers of copper ? 


(Copper content of ore, recoverable where indicated, thousand metric tons) 


Country 1963 1964 1965 1966 1967 P 
pnts States? e 1,101 1,131 1,226 1,296 866 
Ge ee EE Ee E 00 650 700 760 800 
Chile EE 604 633 606 664 664 
ZambDiä oo ce da 588 632 696 623 662 
Canada t sce a eae 411 442 462 461 547 
Sones (Kinshasa) 3...-.........- 271 277 289 316 321 
EEN 2180 2176 2180 176 181 
South Africa, Republic ol 55 59 60 125 3 128 
ONAN EE 107 106 107 112 118 
TOtal EE 3,917 4,106 4,326 4,523 4,287 
All otherg aaan 701 695 698 786 699 
World totale -.--._- 4,618 4,801 5,024 5,259 4,986 

e Estimate. p Preliminary. 


1 Includes additions and revisions to data appearing elsewhere in the 1967 Minerals Yearbook (all volumes). 
Compiled Sept. 30, 1968. 
ecoverable. 
3 Smelter production. 
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Table 23.—Leading world producers of iron ore, iron ore concentrates, and iron ore 
agglomerates ! 


(Thousand metric tons) 


Country 1963 1964 1965 1966 1967 P 

U.S.S.R ENEE 137,475 145,584 153,432 160,271 168,000 
United Gate e, EE 74,780 86,198 88,842 91,594 85,530 
France._____....._._.___...._.. 57,892 60,938 59,532 55,060 49,220 
¡CEET aaan aaan 27,346 34,769 36,250 41,344 42 ,322 
Wed Mic lo a a el 23,637 26,619 29,485 28,206 28,270 
China, mainland ¢______________. 35,000 37,000 39,000 40,000 28,000 
India (including Goa)___________. 19,995 21,363 23,660 26,336 26,157 
114] EE 11,219 16,962 18,160 23,254 23,500 
Australia... o. 5,603 5,759 6,803 11,608 18,814 
Liberia- A A Ae 7,520 12,999 15,959 16,859 18,224 
Venezuela... 11,747 15,656 17,510 17,759 17,005 
United Kingdom. ______._______- 15,151 16,588 15 , 662 13,877 12,944 
hee bh rae ee es eth 8,507 9,853 12,145 12,246 11,025 

Total AAA 435,872 490,288 516,440 538,414 529,011 
All others. oo 87,570 91,015 100,864 101,012 100,286 

World totale _._._.._.... 523,442 581,308 617,304 639,426 629,297 


e Estimate. P Preliminary. 
1 Include additions and revisions to data appearing elsewhere in the 1967 Minerals Yearbook (all volumes). 
Compiled Sept. 30, 1968. 


Table 24.—Leading world producers of steel ingots and castings ! 


(Thousand metric tons) 


Country 1963 1964 1965 1966 1967 e 

United Staten. 99,119 115,281 119,259 121,654 115,406 
U.S Sie tado 80,226 85,034 91,021 96,907 102,200 
DAD EE 31,501 39,799 41,161 47,784 62,154 
Germany, West... 31,597 37,339 36,821 35,316 36,744 
United Kingdom ------2-22----- 22,881 26,651 27,444 24,705 24,279 
Le dE 17,431 19,505 19,340 19,585 19,675 
REN EEN 10,157 9,793 12,681 13,639 15,890 
China, mainland e 2...22- 12,000 14,000 15,000 16,000 11,000 
Foland AAA 8,004 8,573 9,088 9,850 10,451 
CGechoslovaka 7,598 28,377 8,598 9,123 9,800 
¿0 AA ES 7,528 8,731 9,169 8,917 9,635 
Canada ooo 7,436 8,281 9,134 9,074 8,795 
a AAA AA 335,478 381,364 398,716 412,559 426,029 

All others. o ooo... 51,501 56,642 60,584 63,500 66,900 
World totale _ 2 22.22. 386,979 438,006 459,300 476,059 492,929 


e Estimate. P Preliminary. 
5 1 ee rere OS and revisions to data appearing elsewhere in the 1967 Minerals Yearbook. Compiled 
ept. 30, . 
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Table 25.—Leading world mine producers of lead ! 


(Lead content of ore, recoverable where indicated, thousand metric tons) 


Country 1963 1964 1965 1966 1967 » 
USS tocas dois 315 330 350 375 400 
Australia... -------- 417 381 368 371 378 
Canada... eee hk 181 187 275 293 308 
United Gates? .oooooooo.... 230 259 273 297 288 
GXICO A ele 190 175 170 e 179 e 171 
Perito aa rs 149 151 154 145 158 
Vuposlavia ------2----- 114 113 106 103 106 
Bulgaria... oocoococooocooco.. 89 91 e 100 e 100 103 
China, mainland e. 100 100 100 100 90 
Moroeeg aaan 74 71 77 76 78 
Sweden `... eae eae” 71 67 69 69 12 
South-West Africa, Territory of ?_. 75 94 88 85 70 
Korea, North *.- oo. 50 55 >- 60 60 65 
A E 53 54 55 63 64 
SDA EES 62 58 57 62 68 
Germany, Weit... 53 49 50 55 59 
Cande es oa: . See 1 3 40 58 
la ee eee tee 2,223 2,236 2,355 2,473 2,531 

All others... 34 
World totale. 2,518 2,531 2,702 2,855 2,914 


e Estimate. P Preliminary. 


1 Includes additions and revisions to data appearing elsewhere in the 1967 Minerals -Yearbook (all volumes). 
Compiled Sept. 30, 1968. 


2 Recoverable. 


Table 26.—Leading world producers of manganese ore ! 


(Thousand metric tons) 


Country 1963 1964 1965 1966 1967 p 

USS EE 6,663 7,096 7,576 e 7,000 e 7,200 
South Africa, Republic of... 1,308 1,320 1,567 1,693 1,817 
India, including CGoa ------ 1,296 1,405 1,615 1,678 1,599 
ES e o ia 1,254 1,352 1,396 1,239 1,145 
¡e EE 637 960 1,280 1,274 1,125 
China, mainland e. 1,000 1,000 1,000 1,000 700 
Australa 2 Lee 37 62 104 282 e 550 
Echange Sete ers 407 462 604 587 498 
1 eo tr ee EE 12,602 13,657 15,142 14,753 14,634 
A AA 2,121 2,19 2,49 2,416 2,439 
World total e. ...-..--.... 14,723 15,847 17,632 17,169 17,073 


e Estimate. P Preliminary. 


1 Includes additions and revisions to data appearing elsewhere in the 1967 Minerals Yearbook (all volumes). 
Compiled Sept. 30, 1968. 


Table 27.—Leading world mine producers of tin ! 


(Tin content of ore, long tons) 


Country 


Bolivia ocupo 


China, mainland 2 
Indonesia 


e Estimate. P Preliminary. 


1 Includes additions and revisions to data a 


Compiled Sept. 30, 1968. 
2 Estimated smelter production. 


1963 


59,947 
22,209 


21,000 . 


15,585 
28,000 
12,947 

8,723 


168,411 


22,689 


191,100 


1964 1965 1966 1967 » 
60,004 63,670 68,886 72,121 
24,319 23,036 25,626 26,890 
22,000 23,000 24,000 25,000 
15,597 19,047 22,565 22,439 
25,000 25,000 22,000 20,000 
16,345 14,698 12,527 13,579 

8,721 9,547 9,354 9,340 
171,986 177,998 184,958 189,419 
21,614 23,302 25,842 26,681 
193,600 201,300 210,800 216,100 


ppearing elsewhere in the 1967 Minerals Yearbook (all volumes). 
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Table 28.--Leading world mine producers of zinc 1 


(Zinc content of ore, recoverable where indicated, thousand metric tons) 


Country 1963 1964 1965 1966 1967 P 
IRC, TEEN 451 662 826 950 1,133 
USS: Re a ee ere aE 400 430 470 500 535 
United States? 480 522 554 519 498 
Australia... 357 350 355 375 404 
Péru ticos eevee ewe SS 195 237 254 258 318 
Mexico ee 240 236 225 219 288 
DOD A he ee Bo a 198 216 221 254 262 
Poland nnn og os rhea es 147 151 152 150 196 
Ad Scie Sa eens a oA Dee 107 111 116 116 124 
Congo (Kinshasa) -...-.._.------ 104 106 119 113 122 
Korea, Northe o oooooceococo.o. 100 100 105 105 115 
Germany, West__..____..-_--.-- 108 111 109 107 106 
A A 2,887 3,232 3,506 3,666 4,101 

All otherg o oooooocococoooo. 80 
World totale, 3,666 4,025 4,309 4,488 4,916 

e Estimate. P Preliminary. 


1 Includes additions and revisions to data appearing elsewhere in the 1967 Minerals Yearbook (all volumes). 
Com iled Sopr 30, 1968. 
covergble. 


Table 29.—Leading world producers of hydraulic cement ? 
(Thousand metric tons) 


Country 1963 1964 1965 1966 1967 P 

USS: EE 61,018 64,934 72,388 79,992 84,800 
United States (including Puerto Rico). 62 , 832 65,728 66,318 68 , 522 65,807 
A oo secu ee anced ue 29,948 32,981 32,689 38,265 42,993 
Germany, Wes tunas e 29,218 33,632 34,133 34,739 31,507 
A a A ete 22,088 22,840 20,695 22,274 26,272 
anes P en ONE E 18,134 21,537 22,365 23,304 24,600 
United Kingdom----.---.------- 14,060 16,966 17,191 16,750 17,577 
DAI A, A AA 7,748 8,500 10,219 11,807 13,099 
ee TEE 9,355 9,690 10,578 11,052 11,700 
Poland ccoo da 7,674 8,761 9,5 10,041 11,138 
China, mainland e... 10,000 10,500 11,000 11,000 8,000 
Germany, East. 5,458 5,767 6,087 6,456 7,188 
Canada -ccocte ee cee cados 6,364 7,119 7,645 8,157 7,160 
Rumania ------------- 4,369 4,752 5,405 5,886 6,338 
Mexico EE 3,762 4,418 4,322 4,907 e6, 258 
Ot lalola 292,028 318,125 330,608 353 , 252 364, 437 

All others... 86,107 97,561 104,974 111,193 115,472 
World total t_....-..-.-....- 378,135 415,686 435,582 464,445 479,909 

e Estimate. p Preliminary. 


1 Includes additions and revisions to data appearing elsewhere in the 1967 Minerals Yearbook (all volumes). 
Compiled Sept. 30, 1968. 


Table 30.—Leading world phosphate rock production ! 


(Thousand metric tons) 


Country 1953 1964 1965 1966 1967 P 

United State --------- 20,174 23,328 26,704 35,420 36,079 
CERA A gece edu eweccs 8,570 11,030 13,900 15,190 16,350 
IA _....--.-.------------ 8,548 10,098 9,824 9,439 10,545 
AAA eee Gees 2,371 2,751 3,040 3,216 2,810 
Nauru Island 3_................- 1,572 1,849 1,496 2,087 22,000 
OCG iiss whee Gia ce eS eles 41,235 49,056 54,964 65,302 67,784 

AM otbherg 2.2MM 7,506 7,994 8,896 10,491 10,919 
World totale. 48,741 57,050 63,860 75,793 78,708 

e Estimate. P Preliminary. 


1 Includes output of all major crude mineral sources of phosphate, including apatite, guano, and similar 
materials. Includes additions and revisions to data appearing elsewhere in the 1967 Minerals Yearbook. 
Compiled Sept. 30, 1968. 

2 SE material described by the Russians as “sedimentary rock.” 
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Table 31.—Leading world producers of marketable potash ! 
(Thousand metric tons, K:O equivalent) 


Country 1963 1964 1965 1966 1967 » 
United States a a 2,593 2,628 2,843 8,012 2,993 
DE EE 2,050 2,200 2,350 2,550 2,760 
EECH VC E 1,948 2,201 2,385 2,291 e 2,300 
QA 569 779 1,353 1,805 2,207 
Germany, bast e 1,845 1,857 1,926 2,006 e 2,200 
Frant MI ee eg 1,722 1,807 1,888 1,782 1,780 
O e ee 10,732 11,472 12,750 13,446 14,240 
All Others A ----------- 95 1,154 1,160 
World total 8. ...-........ 11,300 12,300 13,700 14,600 15,400 

e Estimate. P Preliminary. 


1 Includes additions and revisions to data appearing elsewhere in the 1967 Minerals Yearbook (all volumes). 
Compiled Sept. 30, 1968. 


Table 32.—Leading world producers of pyrite ! 


(Gross weight, thousand metric tons) 


Country 1963 1964 1965 1966 1967 > 
Jaan EE 3,894 4,146 4,323 4,734 4,527 
IEA A ÓN 3,200 3,200 3,300 3,300 3,500 
a 2,027 2,393 2,424 2,418 2,291 
China, mainland e 2-2 1,200 1,300 1,500 1,500 1,500 
EE 1,402 1,395 1,402 1,804 1,411 
OPUS. EEN 923 685 994 987 e 1,200 
United States... 838 861 889 886 875 
NOT WAY e ee 721 719 709 677 634 
Germany, Weer... 355 424 439 450 556 
South Ge “Republic +] AAA 419 432 428 481 553 
Portugal: 22:0 condesa 602 607 613 558 528 
II WEE 541 547 582 516 e 516 
Korea, Northe ------------- 400 420 450 500 500 
weden EE 403 452 44] 34 e 440 
Vugoslavig ------------ 356 428 407 378 e 425 
DEEL 17,281 18,009 18,901 19,123 19,456 
A A A 2,519 2,591 2,639 2,797 2,954 
World total t............. 19,800 20,600 21,540 21,920 22,410 

e Estimate. P Preliminary. 


1 Includes cupreous pyrites. Includes additions and revisions to data appearing elsewhere in the 1967 
Minerals Yearbook (all volumes). Compiled Sept. 30, 1968. 


Table 33.—Leading world elemental sulfur producers ! 
(Thousand metric tons) 


Country 1963 1964 1965 1966 1967 » 
United Stoateg. . 2 ke 5,923 6,850 7,449 8,874 8,416 
Canada (sales). -------.0.0...... 1,134 1,622 1,876 1,852 2,107 
Mexieo -2-2 MMMM 1,544 1,725 1,586 1,706 1,891 
ia aT e EE 1,409 1,511 1,521 1,540 1,645 
USS. EE 1,350 1,350 1,430 1,480 1,500 
LA A O 235 296 431 417 e 475 
A 234 260 250 288 817 
China, mainland e. 250 250 250 250 250 
Germany, Kast .---------- 120 125 125 128 e 130 
Germany, Wer ..2 -2-00a 86 18 77 80 105 
dy AAA Se ts 12,285 13,566 14,995 16,120 16,836 
A ef WEE 590 574 535 590 599 
World totale --- 12,875 14,140 15,530 16,710 17,435 

e Estimate. P Preliminary. 


1 Includes Frasch-process sulfur, sulfur from sulfur ores, and byproduct sulfur from other ores, natural 
gas, oil refinery operations and oil shale. Includes additions and revisions to data appearing elsewhere in tho 
1967 Minerals Yearbook (all volumes). Compiled Sept. 30, 1968. 
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Table 35.-—Leading world producers of marketed natural gas ! 


(Billion cubic feet) 


Country 1963 1964 1965 1966 1967 » 
United States ooo... 14,667 15,462 16,040 17,207 18,171 
SS load 3,231 3,892 4,570 5,110 5,601 
Canada ee ow eee oes 1,111 1,328 1,442 1,342 1,465 
Rumania 2  oooooccoocoomoo.o. 504 547 10 657 724 
Italy A AN e 257 271 276 312 331 
Venezuela... 218 237 250 269 293 
Mexico. ____.._.---_-_-_~_------ 206 235 250 255 276 
A es 20,194 21,972 23,438 25,152 26,861 
A EE 9 1,105 1,260 1,460 1,750 
World total t_............ 21,166 23,077 24,698 26,612 28,611 

e Estimate. P Preliminary. 


1 Includes additions and revisions to data appearing elsewhere in the 1967 Minerals Yearbook (all volumes). 
Compiled Sept. 30, 1968. 
2 Including associated (casing lead) gas. 


Table 36.—Leading world producers of crude oil 1 
(Million 42-gallon barrels) 


Country 1963 1964 1965 1966 1967 » 
United States... 2,753 2,787 2,849 3,028 3,216 
O A E ado de 1,504 1,644 1,786 1,948 2,116 
Venezuela.__......-..---------- 1,186 1,242 1,268 1,230 1,293 
AAA oe eee 538 619 688 771 e 952 
Saudi Arabia. -looooooocoooo..... 595 628 739 873 948 
AN EE 705 775 792 831 837 
A EENEG 168 3816 445 553 637 
¡E AA A EE EEEE 423 462 482 505 446 
LCE EENEG 258 275 296 321 353 
RT EE 184 205 202 257 e 282 
Indonesia $. 168 171 179 168 185 
Kuwait-Saudi Arabia Neutral Zone. 115 131 132 153 153 
Trucial States -------- 18 67 103 132 139 
> e ee E 115 116 118 121 133 
Otc ete Sor cee 8,730 9,438 10,079 10,891 11,690 
All others... 809 873 978 i 1,200 
World total e___.__.-__-_-_ 9,539 10,311 11,057 12,016 12,890 

e Estimate. P Preliminary. 


1 Includes additions and revisions to data appearing elsewhere in the 1967 Minerals Yearbook (all volumes). 
Compiled Sept. 30, 1968. 

2 Includes output of West Irian in all years, including 1963; this area officially become a part of Indonesia 
on May 1, 1963. 
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Table 46.—Refined petroleum fuel trade by continental areas ! 
(Million metric tons) 


1965 1966 


Continental areas — DEE 
Exports Imports Bunkers Exports Imports Bunkers 


North America... .....---.-.- eee 5.58 67.87 14.72 5.72 78.62 16.06 
Caribbean America 3... 105.41 11.75 12.80 105.59 11.60 12.68 
Other America. -...oooooooocooooo....- 1.06 4.42 1.46 1.82 4.28 1.36 
Western Europe. ._._-.........-_------ 57.46 97.33 34.45 67.48 108.52 36.10 
Africa A A em a 5.34 11.92 6.35 4.75 10.84 6.30 
Near East 3 ll olooocoocococoococooooo. 45.05 2.37 15.15 47.79 2.51 15.92 
Far Dato ee ars 13.04 30.93 16.81 16.10 32.3 18.13 
A oes oe EE 1.24 .90 2.43 1.3 3.05 3.02 
A $s soc A eee 29.72 7.18 NA 31.67 6.98 NA 
World loooocococococooooo. 263.86 236.66 104.21 281.79 253.66 109.60 

NA Not available. 


1 The apparent discrepancy between export, import and bunker totals is evidently largely the result of 
practices regarding reporting of bunkering materials. Many areas do not record the import of liquid fuels 
destined for international bunkers, and virtually without exception, bunker loadings are not counted among 
the imports of the nation to which the vessel receiving the bunker loading belongs. 

2 Colombia and Venezuela are included in Caribbean America rather than Other America. 

3 Libya, Sudan and United Arab Republic are included in Africa rather than Near East. This departs from 
previous practice in source publication. 

4 Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Rumania and U.S.S.R. 

5 Reported totals; details do not add because of rounding. 


Source: Statistical Office of the United Nations. World Energy Supplies 1963-66. Series J., No. 11, New 
York, 1968, pp. 56-75. 
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The Mineral Industry of Algeria 


By Henry E. Stipp’ and Eugene R. Slatick ° 


The petroleum sector of Algeria’s min- 
eral industry continued to make progress 
in 1967, while the metals and nonmetals 
division remained in a depressed condition. 
An embargo on exports from Algeria to 
United States, United Kingdom, and West 
Germany from June through early Septem- 
ber added to the generally depressed con- 
dition of the mineral industry. 

Government revenue from petroleum in 
1967 was reported at $200 million com- 
pared with $140 million in 1966.° This 
represented the major part of proceeds 
received from the entire mineral industry 
and probably accounted for the largest 
part of income derived from all sources. 

Government control of the nation’s min- 
eral industry increased in 1967. All pri- 
vately owned mines had been nationalized 
in 1966, and in 1967 nationalization was 


extended to several oil refining and mar- 
keting operations owned by United States 
firms. In addition the operations of petro- 
leum producing companies owned by 
United States and United Kingdom based 
organizations were placed under Algerian 
Government supervision. 

In May, the Algerian mining agency 
Bureau Algérien de Recherches et d’Ex- 
ploitations Miniéres (BAREM) was dis- 
solved and replaced by an autonomous 
national mining company, Société Na- 
tionale de Recherches et d’Exploitations 
Minières (SONAREM). All nationalized 
mines were placed under the administra- 
tive control of SONAREM. 

Studies were completed in October for 
construction of a school for mining and 
metallurgy to be built by Soviet engineers 
at Annaba. 


PRODUCTION 


In 1967, Algeria was trying to attain 
prior production levels in the privately 
owned mines that were nationalized in 
May 1966. By yearend iron ore production 
was rising rapidly to prenationalization 
levels, but there was little improvement in 
lead and zinc output. Mineral production 
from previously nationalized mines and 
privately owned quarries. generally was at 
normal levels. Phosphate rock output was 
estimated to have increased substantially, 
owing to the opening of mining operations 
at the Djebel Onk deposit. 


Crude oil production, second to that of 
Libya in Africa, was almost 10 percent 
higher than that of 1966. Liquefied natural 
gas output in 1967 was believed to be 
about on a par with that of 1966, while 
petroleum refinery output was estimated 
to have increased about 26 percent. 


1 Physical scientist, Division of International 
Activities. 

2 Foreign mineral specialist (Petroieum), Divi- 
sion of International Activities. 

3 Petroleum Intelligence Weekly, June 5, 1967, 
p. 8. 
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Table 1.—Algeria: Production of mineral commodities 


(Metric tons unless otherwise specified) 


1966 2 


10,880 


1967 3 


Commodity ! 1963 1964 1965 
Metals: 
Aluminum: 
UNWrougn base os dida ibi 157 e 150 ¢ 150 
Semimanufactures, including alloys..._._._._.- 261 e 200 e215 
Antimony: 
Concentrate: camarera da aa. ée E 200 
Metal contenta. air oscars Bede Pra 64 
Copper: 
Concentrate. ooo o ooo 3,745 3,900 3,660 
Metal content. o oo ooo o 1,036 1,092 1,025 
Refined, including alloys. `. 1,370 473 e 400 
Iron and steel: 
Irön AA A thousand tons. - 1,976 2,739 3,132 
PIE AO conside EE ,462 3,629 NA 
Ingots and equivalent forme... 9,480 19,792 NA 
Semimanufactures. o ooo 17, 194 26,149 NA 
Lead: 
Concentrate. ooo 11,763 18,602 14,922 
Metal content o ccoo 8,020 9,548 10,445 
Refined, including alloys- -.-........-.-....-.. 1,280 1,393 1,200 
o Mu a ae al oh thousand troy ounces. ` 255 295 295 
inc: 
Copneentrgte 2-2-2-2- thousand tons. . 58 64 63 
Metal content- ooo. o... 36 35 38 
Other bebes eege, Zeta net a oe ee 60 81 NA 
Nonmetals: 
TEE 29,412 29,633 42,767 
Cemento __...._.-.-- 22-2 E thousand tons. . 884 785 739 
Clay, bentonitic........_...... 2-2-2 22 eee. 16,256 15,000 NA 
Diatomite.__.__._._..... ccoo .. 17,648 20,106 16,413 
Fertilizer materials: 
Phosphate rock___.__....___.- thousand tons. - 348 73 86 
Superpboanbhate do. 52 88 NA 
Other A A do... 2,171 2,000 NA 
Fuller’s eartħ 2 22222222 aaa aaan 1,608 52,923 59,895 
Y DOMO. oca ri thousand tons.. 175 175 175 
Lime A A ah eee ne a ERA 0... 19 28 NA 
Pigments, minergal o 00 do.... 6 6 NA 
Pyrite tee do 38 61 5 
A IA A eh OM IN do.... 124 116 116 
Stone, dimension. _.-....-.- thousand square meters. . e 800 « 800 e 800 
Mineral fuels: 
Coalo iso a ee Anas ata de thousand tons. ` 38 46 45 
Coke (low temperature)... ooo 0 do___. 60 40 35 
Natural gas, marketed_________- million cubic feet.. 14,902 29,994 65,038 
Liquefied natural gas___thousand 42-gallon barrels.. ....... 1,082 9,272 
Natural gas liquids (condensate) _.._.. do 2,094 2,243 3, 965 
Petroleum: 
COUN Cg i oot a a Sao wanes do__._. 184,288 204,711 201,754 
Refinery products: 
Gasoline- o cc TR 2,771 3,553 
Kerosine and jet fuel_____......... C Co ei 1,168 1,530 
Distillate fuel oul `. do 3,342 3,984 
Residual fuel ol ` 222222222222. do... ....... 1,858 2,298 
Liquefied petroleum gas.__........- dO EE 448 767 
TOU ho. oso A en tdci doa aaa 9,587 12,132 
e Estimated. r Revised. NA Not available. 


! In addition to commodities listed, Algeria produces other construction materal; but data on output are 


not available. 


2 All data estimated except for antimony concentrate and metal content. 


3 All data estimated. 


4 Estimated recoverable silver content of lead and zine concentrates. 


> Undifferentiated metals produced in smelters. 


ê Output from Algiers refinery; excludes output from Hassi Messaoud topping plant. 
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TRADE 


Official Algerian import data were not 
available for 1966 but exports to Algeria 
from the European Common Market were 
presented. Algerian export data for 1966 
were available only for the first 9 months. 
Mineral commodity exports in 1965 were 
valued at approximately $500 million out 
of total commodity exports of $740 million. 


Mineral export values in 1966 apparently 
approximated those of 1965. 

Import values in 1966 from the Com- 
mon Market only probably exceeded the 
$51.5 million from those countries in 1965. 
Total commodity imports from the Com- 
mon Market were valued at $636.8 million 
in 1965. 


Table 2.—Algeria: Selected exports of mineral commodities 


(Metric tons unless otherwise specified) 


e 244,000 


1966 2 Principal destinations, 1966 
NA 
1,551 All to West Germany. 
NA 
1,600 United Kindgom 622; Italy 568; Bulgaria 
N 203. 
geen Spain 2,702; Morocco 1,965; Italy 1,771. 
15,000 France 9,219; Spain 1,920; West Germany 
ge 1,600. 
NA 
9,500 Nigeria 7,000; Bahrein 1,480. 
7 164 NA. 
11,636 France 10,148; Morocco 1,488. 


13 France 7; West Germany 4; Turkey 2. 
a Italy 25,000; Bulgaria 2,800. 


11,214 United Kingdom 7,255; France 3,959. 


France 147,935; West Germany 35,233. 


a es a SS GS Se EE gegen 


Commodity 1965 1! 
Metals: 
Aluminum, 8Crap----------------- 159 
Copper: 
Ore and thousand tons. _ r 3,930 
concentrate. 
Metal, all forme ` 1,982 
Iron and steel: 
Ore and thousand tons. . 32,993 
concentrate. 
Sra p oia ra do. 18 
Lead: 
Concentrate______..._.__--_-- 312,796 
TOD EE 
ine: 
Concentrate. --..------------ 367,673 
e e EE 
Nonmetals: 
Abraaiven O 1,775 
CT 2663s ee ee ees a r 6,104 
CGement thousand tons. . 132 
Diatomite____.___._._.-_-_____-- 3 10,450 
Fuller's earth. -.................. 313,610 
Phosphate rock. . -thousand tons. . r 62 
DYN A ee eebe 3 35,880 
SSi EEN 39,756 
Mineral fuels: 
Lique- thousand 42-gallon barrels. - 9,272 
fied natural gas. 
Petroleum: 
Crudg@ cacas es do.... 189,195 
Refinery products: 
Gasoline__________- do 4 856 
Kerosine and jet fuel do ` 4 229 
Distillate fuel ol ` do ` ` 42,536 
Residual fuel ol ` do ` ` 4819 
Liquefied petro- do___- 4 236 
leum gas (LPG) and 
other. 
"Total ` do 44,676 
e Estimate. r Revised. NA Not Available. 


561 All to France. 

¿47 All to Spain. 
5305 Netherlands 244; France 61. 
¿146 France 139; Netherlands 7. 
3292 All to France. 


5 851 


1 Supplement to the World Trade Annual, Africa. V. 3, 1965, pp. 707-712. 

2 Bulletin de Statistiques Generales (Algiers), No. 1, 1967, pp. 52-56 (Lists exports for first 9 months of 1966). 
3 Industrie Miniere Expose Sur la Situation Generale de 1'Algerie, 1965. 

4 To France only; probably includes products previously imported in bond from France. 

5 May include some products previously imported in bond. 
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Table 3.—Algeria: Selected imports of mineral commodities ! 


(Metric tons unless otherwise specified) 


1966 


æ ep ep we mm ep 


Principal sources, 1966 


France 649; Belgium-Luxembourg 61. 
All from France. 
France 2,404; Italy 17. 


France 391; United Kingdom 269. 

West Germany 2,845; Belgium-Luxem- 
bourg 1,958. 

France 103,056; West Germany 5,069; 
Belgium-Luxembourg 2,956. 


All from France. 
Do. 
Do. 


Do. 
France 123; Italy 60. 


France 369; Belgium-Luxembourg 187. 
All from France. 


All from France. 
All from France. 


O. 
United Kingdom 2,983; France 817. 
krane 4,163; Italy 232; West Germany 


169. 
All from France. 


France 54,081; Italy 5,939. 
All from France. 
Italy 6,570; France 3,531; 
Luxembourg 3,487. 
Italy 700; France 318. 
All REN France. 
O. 


Belgium- 


All from France. 
All from France. 
Do. 


All from France. 
Do. 


Commodity 1965 
Metals: ? 

Alumina ia is 153 
Aiuminum eee. 1,563 
Bauxite. cunda o a aaa 7,000 
COD DC? AA A eee 884 
Iron and steel: 

Pig iron and ferrualloys. --.....--- 563 

Blooms, billets, and slabs...._.....- 1,417 

Semimanufaetures 156,699 
Lead: 

E EE 837 

BET, TEE 150 
Silver... thousand troy ounces. - 35 

Mesas ride long tons. - 44 
Titanium oxide 00. 266 
Zinc: 

Metal ono ati 459 

Oxide- o o n e A 235 

Nonmetals: 

Agbeaton. --o.oooooocococococoooocoo 1,823 
Cementos is asada 10,233 
3 AA EEN 3,678 
CNB VG hoe o a a et e AE e da 5,390 
Clay construction materials___.._._..... 14,226 
DOlO MIO oasis EEN areas 
Fertilizers: 

Nitrogenoug -------------------- 76,863 

Dhoepbate --------------------- 3,590 

a ono d ae EEN 38 , 790 

OUR GR ns hock es a rs ds 1,253 
¿AA Rare ac ee 3,404 
Pigments, mineral... .....-...-...-.- 503 
Quartz and ougrtzite ------------ 500 
Salt A eae he 101 
Sulfur, crude and refined- --.----------- 34,545 
q A A eee 6,604 

Mineral fuels: 

A A eat ate enema mere oe 12,858 
Coke and semicoke. `... 9,554 
Petroleum refinery products: 

Ea thousand 42-gallon barrels. - 138 
ine. 
Kerosine and jet fuel_______- do.... 13 
Distillate fuel ol. do. 29 
Residual fuel ol... do___. 39 
Lubricants- --------------- do___. 222 
Liquefied petroleum gas....- do...- 26 
Asphalt and other... do.-.. 306 
Totál ose ra o te do 173 


24 All from France. 
31 Do. 

192 Do. 
24 Do. 

214 Do. 

761 


! Selected imports from France, Italy, United Kingdom, West Germany, Belgium-Luxembourg only except 
for gasoline, in which case data for Netherlands Antilles are included. 
2 Includes unwrought metal, semimanufactures, and scrap, unless otherwise specified. 


COMMODITY REVIEW 


METALS 


Antimony.—Algeria's only producing 
mine at Hamman N” Bails was nationalized 
in May 1966. Production statistics for 1967 
were not available, but output probably 
was close to 1966 levels. Exports for 9 
months of 1966 totaled 250 tons (mined 
prior to nationalization). 


Copper.—Production of concentrate at 
the Ain Barber mine, Algeria’s only copper 
producer, was restricted by marketing 
difficulties. The termination of sales con- 
tracts following nationalization led to a 
decrease in 1966 exports. In March 1967, 
however, 3,500 tons reportedly were ship- 
ped to Japan indicating that production 
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in 1967 could increase somewhat. At year- 
end, the Government mining company 
Société Nationale de Recherche at d’Ex- 
ploitation Miniére (SONAREM) and the 
Japanese firm Kinsho Matoishi signed a 
contract for the export of 4,500 tons of 
concentrate to Japan.* 

Iron Ore.—Statistical data on 1967 iron 
ore industry activity were not available, 
and data for 1966 were incomplete. An 
indicated decline in 1966 exports was at- 
tributed to nationalization of the Ouenza- 
Boukhadra mine complex which normally 
contributed about 85 percent of national 
production. Iron ore production and ex- 
ports from the previously nationalized 
mines such as Beni Saf were at normal 
levels in 1966. By the beginning of 1967 
Italy, Belgium, Great Britain, and Spain 
concluded new contracts for purchase oi 
iron ore. Communist countries also agreed 
to purchase increased quantities of ore 
during 1967. Rumania contracted for 500,- 
000 tons of iron ore in payment for a ship- 
ment of petroleum equipment to SONA- 
TRACH, the Algerian state petroleum 
company. U.S.S.R. reportedly was to re- 
ceive 600,000 tons of ore in 1967, which 
would make her Algeria’s third largest 
customer after Great Britain and Italy. At 
yearend SONAREM sold 250,000 tons of 
ore from the Ouenza mine to Nippon 
Kokan K.K. and Sumitomo Metal In- 
dustries Ltd. of Japan.® 

Specialists from Czechozlovakia were in- 
vestigating the size of the iron ore deposit 
at Gara Djebilet near Tindouf.® Reserves 
were considered to be 3 million tons of ore 
containing 50 to 55 percent iron. Twenty- 
one Russian specialists provided technical 
aid for open pit mining at the Ouenza 
deposit. Algeria and Spain were studying 
development of the iron ore deposits in 
the Tindouf Basin.” Exploitation of these 
deposits depends upon finding an economic 
transportation route to an ocean port. 

Iron and Steel.—U.S.S.R. granted a 
credit valued at $128 million to Algeria 
for construction of a steel mill at Annaba.® 
France also was to participate in building 
the mill. Algeria agreed to purchase 40,- 
000 tons of steel pipe from the Japanese 
firms Nippon Kokan K.K. and Sumitomo 
for a natural gas line between Hassi-R’mel 
and Skikda.® Société Nationale de Sider- 
urgie and Hoesch Export of Germany were 
scheduled to build a plant to manufacture 
16- to 42-inch steel pipe at the El Hadjar 
steel works at Annaba.!® 


4 World Mining, V. 


Lead and Zinc.—The principal reason 
for the sharp drop in 1966 and 1967 lead 
and zinc concentrate production and ex- 
ports relative to that of preceding years 
was the crucial role of the flotation plant 
at the El Abed-Oued Zounder mine. This 
facility for treating ore is across the na- 
tional border in Morocco and access to the 
plant was prohibited after nationalization 
of the mine. In order to increase lead and 
zinc concentrate production to previous 
levels, the Government decided to con- 
struct a flotation plant on Algerian terri- 
tory, which in August 1966, the Soviet 
Government reportedly agreed to build. 
Production of zinc concentrate from cala- 
mine at the Ouarsenis mine, which was not 
dependent upon flotation installations, was 
estimated at 5,000 tons in 1966, about 28 
percent less than that of 1965. This decline 
was attributed solely to nationalization. 

A lead flotation plant being constructed 
at the Djebel Gustar mine reportedly be- 
gan operating in May. A roasting plant 
to process slag from previous operations 
also was being constructed and was ex- 
pected to begin operating at yearend 1967. 
The mines at Djebel Gustar southeast of 
Sétif, where Yugoslavian geologists report- 
edly found reserves of 400,000 tons of ore, 
were being reopened and production was 
expected to begin in 1968. The Yugoslav 
mining specialists also were scheduled to 
supervise reopening of the Kherset Youssef 
lead and zinc mine. 

Mercury.—The mercury mines of Ras 
El Ma and M'Rasma near Skikda closed in 
1945 because of the declining ore grade, 
were scheduled to be reopened with co- 
operation of a Soviet geological mission. 
Prospecting by Soviet geologists reportedly 
located a large deposit at Ismail contain- 
ing ore with 0.7 percent mercury. 


NONMETALS 


Barite.-—Increased oil drilling activity in 
Nigeria and Bahrein accounted for the 55 
percent rise in barite exports in 1966, and 


3, No. 11, October 1967, 
p. 57. 

5 Engineering and Mining Journal. V. 169, No. 
1, January 1968, p. 148. 

6 Metal Bulletin (London). No. 5159, Dec. 23, 
1966, p. 14. 

7 Metals Week. V. 38, No. 13, Mar. 17, 1967, 


p. 6. 

8 World Mining. V. 3, No. 2, February 1967, 
p. 46. 

9 Source cited in footnote 5. 

10 Qil and Gas Journal. V. 65, No. 45, Nov. 6, 
1967, p. 70. 
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this trend probably continued in 1967 in 
view of the increased oil drilling activity 
along the Atlantic coast of Africa, in 
Libya, and in Near East countries. 

Fertilizer  Materials.—Production of 
phosphate rock was believed to have in- 
creased sharply in 1967 as the result of 
operations at the new Djebel Onk quarry 
that started in early 1967. This deposit 
near Bir el Ater contains estimated reserve; 
of 500 million tons of phosphate rock 
averaging 33 percent phosphorus pentoxide 
(P205). According to an ordinance of May 
19, 1967, SONAREM, the national mining 
company, acquired 50-percent participa- 
tion in Société du Djebel Onk. At yearend 
this participation was raised to 66.6 per- 
cent as a result of negotiations between 
SONAREM and the French company 
Caisse d'Equipment pour le Développe- 
ment in Algérie parent firm of Société du 
Djebel Onk. 

Production of phosphate in 1966 was 
entirely from the El Kou'f mine near 
Tebessa, which was essentially worked out 
by yearend. Most of the phosphate rock 
produced from this mine was used by do- 
mestic fertilizer plants, which produced 
64,211 tons of superphosphate in the first 
10 months of 1966. Exports of phosphate 
rock were reduced substantially in 1966, 
but in 1967 presumably increased sharply 
as a result of production from the newly 
opened Djebel Onk deposit. 

Algeria imported large quantities of 
nitrogenous and potassic fertilizers from 
Europe principally France; however, a 
number of plants were being constructed 
at Arzew, which are expected to provide 
approximately 2,530 tons daily of nitro- 
genous fertilizers and chemicals by 1969. 

Pyrite.—Production at Algeria’s only 
active mine near Skikda was estimated at 
60,000 tons up somwhat from output in 
1966. In May 1967 Yugoslavia mining 
specialists agreed to supervise construction 
of a washing plant and the reopening of 


the El Ahlia mine.” 


MINERAL FUELS 


Coal.—During 1967, SONAREM, con- 
tinued studies regarding the possibility of 
building a coke plant in the Kenedza coal 
fields. The plant would supply coke to the 
steel complex being built at Annaba. 

Petroleum.—-Algeria’s proved crude oil 
reserves in 1967 were estimated at 6.9 bil- 
lion barrels,'? compared with 6.3 billion 


barrels at the end of 1965. They ranked 
second in Africa after those of Libya and 
accounted for 1.7 percent of the world’s 
total. 

Daily output of crude oil in 1967 was 
about 773,000 barrels, compared with 
704,000 barrels in 1966. In mid-1967, 
701 wells were producing (668 flowing, 33 
pumping), and 115 wells were shut in.!? 

The major producing companies and 
the'r share of 1967 output were Compagnie 
de Recherches et d‘Exploitation du Pétrole 
au Sahara (CREPS), 24.6 percent; 
Société Nationale de Recherche et d‘Ex- 
ploration des  Petroles en Algéria 
(SNRepal), 23.9 percent; and Compagnie 
Frangaise des Petroles (Algérie) (CFPA), 
19.8 percent. 

Preliminary data indicate that the major 
oilfields in 1967 were the same as those of 
1966. Those fields, the operating com- 
panies, and the field’s share of 1966 output 
were Hassi Messaoud (CFPA and 
SNRepal), 45 percent; Zarzaitine 
(CREPS), 11 percent; Rhourde el Baguel 
(Compagnie Pétroliére Saharienne de Sin- 
clair), 10 percent; and Gassi Touil 
(Compagnie des Pétroles France-Afrique— 


COPEFA—and Compagnie des Pétroles 
d’Algéria—CPA), 10 percent. 
During the Arab-Israeli War the 


Algerian Government placed United States 
and British companies in Algeria under 
state supervision, and this remained in 
force through yearend. An embargo on ex- 
ports to the United States, United King- 
dom, and West Germany was in effect 
from June through early September. 

Non-French petroleum companies pro- 
ducing in Algeria were informed by the 
Government that, for tax purposes, the 
hase price of crude oil was to be raised 
by 15¢ to 19¢ per barrel. The new prices 
range from $2.32 to $2.40 per barrel, de- 
pending on the export terminal and are 
28¢ to 30¢ per barrel higher than those 
paid by French companies, whose base 
price ranges from $2.04 to $2.095, as stipu- 
lated by the 1965 Franco-Algerian oil 
pact.?* 

In June, Shell-controlled (65 percent) 
CPA became the first non-French company 


11 Quarterly Economic Review (London). 
Algeria. The Economist Intelligence Unit, No. 
3, July 1967 p. 5. 

12 Oil and Gas Journal. V. 65, No. 52, Dec. 
25, 1967, p. 119 

13 Pages 123-124 of work source cited in foot- 
note 12. 

14 Petroleum Intelligence Weekly. June 12, 
1967, p. 5. 
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to accept concession areas included in the 
1965 Franco-Algerian oil pact. The con- 
cessions are Hassi Chergui West, which is 
held solely by CPA, and Gassi Touil East, 
Acheb, and Alrar West, all three of which 
are held jointly by CPA and CREPS. The 
latter company is owned by Shell (35 per- 
cent) and several French companies (65 
percent). In addition, CPA and CREPS 
received jointly two gas concessions, Brides 
and Toual, that were not included in the 
1965 pact." 

Near yearend the state-owned petroleum 
company, Société Nationale pour la Rech- 
erche, la Production, la Transport, la 
Transformation, et la Commercialization 
des Hydrocarbures (SONATRACH), was 
granted 10 new exploration permits, cover- 
ing 24,552 square kilometers, in north 
central and eastern Sahara. All but one are 
outside the cooperative zone. 

During 1967 SONATRACH received 
two drilling rigs from the U.S.S.R. and 
two from Rumania. The Soviet rigs were 
to be used at El Borma and In Amenas. 
Reportedly, several more rigs from both 
countries would follow. More than 200 
Russian technicians assisted SONATRACH 
in various oil operations.?® 

SONATRACH formed an engineering 
subsidiary, Entreprises Algeriennes de 
Grands Travaux (ALTRA) with the 
French firm Union Industrielle de d’Entre- 
prise. SONATRACH has a 51 percent in- 
terest in the venture, the same as it has 
in the two joint ventures formed in 1966 
‘with U.S. companies (ALGEO, a geophy- 
sical company, with Independex Interna- 
tional of Houston; and ALFOR, a drill- 
ing company, with Southeastern Drilling of 
Dallas) 77 

During the year SONATRACH con- 
cluded crude oil export agreements with 
Brazil, Morocco, and West Germany and 
also carried on a drive to market Algerian 
petroleum products in Europe capitalizing 
on Algeria's associate membership in the 
Common Market"? 

Exploration and Development.—The two 
oil discoveries reported in 1967 were by 
SONATRACH and Sinclair. The former's 
discovery, El Borma, is in border territory 
under dispute with Tunisia. Sinclair’s dis- 
covery, not yet proved commercial, Mes- 
dar II, is about 24 kilometers southwest of 
the company's Rhourde el Baguel field. 
The productive zone, a sand, is at a depth 
of 11,000 feet. 


During the year the Berkaoui field, a 
1966 discovery, began production. It is the 
first field to start operations under terms of 
the 1965 Franco-Algerian oil agreement, 
which set up a joint company, Association 
Cooperative (ASCOP), to operate in Al- 
geria. The field is being developed by 
SONATRACH and CFPA. 

Nuclear devices were being considered 
as a means of fracturing the reservoir rock 
in the Hassi Messaoud field in order to 
maintain or increase production. Tests of 
fracturing with water and water mixed 
with gas continued during the year. 

Transportation—In 1967  Algeria’s 
crude oil pipelines totaled about 3,700 kil- 
ometers and had a throughput capacity of 
more than 1.8 million barrels per day. The 
total; include 510 kilometers of line that 
cross Tunisia. 

The capacity of the Hassi Messaoud- 
Arzew line was increased to 440,000 bar- 
rels per day by means of a $7 million loan 
from Kuwait’s fund for Arab economic 
development. 

During 1967 SONATRACH awarded a 
contract to Snam Progetti to supervise con- 
struction of a 36-inch line from the Mesdar 
area (about 96 kilometers southeast of 
Hassi Messaoud) to Skikda. The line, 
about 706 kilometers long will have a 
maximum capacity of 600,000 barrels per 
day. A 322-kilometer, 16-inch line will be 
built from the E] Borma field to the Mes- 
dar-Skikda line. These lines are expected 
to be completed in early 1970. 

Also planned was a 180-kilometer, 16- 
inch branch line from the Hassi Messaoud- 
Bougie line at Beni Mansour to the Algiers 


refinery, intended to eliminate coastal 
transshipment of crude oil from Bougie to 
the refinery. 

Refining and Marketing.—Refining 


operations during 1967 were estimated to 
have increased over the previous years. 
The output pattern presumably was the 
same as in the past, mainly gasoline and 
distillate fuel oil. There were no further 
developments regarding past proposals to 
build a second refinery at Arzew. 

During the year the Government ap- 
pointed a committee to negotiate refining 
and marketing problems. The move stems 


15 Petroleum Intelligence Weekly. June 26, 
1967, pp. 8-9. 

16 Petroleum Intelligence Weekly. Oct. 9, 1967, 
p. 7. 

17 Petroleum Press Service. V. 34, No. 11, 
November 1967, p. 434. 

18 Petroleum Intelligence Weekly, Oct. 23, 
1967, pp. 3—4. 
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from the disagreement between the Gov- 
ernment and the refinery operators over 
the Government’s decision in 1966 to es- 
tablish processing fees and product prices. 

The refining and marketing operations 
of United States companies in Algeria 
ended in 1967 when they were national- 
ized and absorbed by SONATRACH. The 
action involved subsidiaries of Standard 
Oil (N.J.)—Esso—and Mobil Oil Cor- 
poration. Esso's subsidiaries held a 17.6 
percent share in the Algiers refinery and 
about 20 percent of the domestic product 
market; Mobil’s had a 6 percent share in 
the refinery and about 8 percent of the 
market. Both companies are to be com- 
pensated. 

Earlier in the year SONATRACH 
bought British Petroleum's 10.4 percent 
refinery interest and its marketing net- 
work (about 13 percent of the domestic 
market). During the year SONATRACH 
held negotiations regarding the purchase 
of the marketing networks of Beryl (8 per- 
cent of the market) and Algeronaphte 
(6.5 percent). Other marketers in 1967 
were Société Shell d'Algérie and Total. 
The marketing subsidiary of SONA- 
TRACH is called Compagnie Algeriénne 
de Distribution de Carburants. 

According to new regulations, foreign 
companies must now request permission to 
refine and market in Algeria. The com- 
panies are obliged to buy from SONA- 
TRACH all the crude oil that is to be 
processed for them at the Algiers refinery. 
In addition, they must keep stocks equal 
to 3 months’ consumption of each product 
they market, and build storage facilities for 
the stocks.*® 

Natural Gas.—Algeria’s natural gas re- 
serves in 1967 were estimated at 140,000 
billion cubic feet,?? the largest in Africa 
and the third largest in the world. About 
one-third of Algeria’s gas reserves are in 
the Hassi R'Mel gasfield, one of the 
world’s largest. Rhourde Nouss reportedly 


has a gas-condensate column of almost 
3,000 feet.”! 

Data regarding gross production of nat- 
ural gas are not available. Production of 
natural gas liquids (condensate) in 1967 
was mostly from Hassi R’Mel. 

Transportation.—In 1967 Algeria had 
843 kilometers of natural gas pipeline and 
296 kilometers of natural gas liquids line. 
Plans were made to build a 595-kilometer 
40-inch gas line from the Hassi R’Mel gas- 
field to Skikda. SOFREGAS, a French 
firm, is to supervise the construction. Plans 
were also announced to build a second 
gas line from Hassi R’Mel to Arzew. 

Natural Gas Liquefaction.—The Arzew 
liquefaction plant was closed for about 3 
months in 1967 because of the embargo on 
exports to the United Kingdom, which re- 
ceives about two-thirds of the plant's out- 
put.?? 

Late in the year the Government an- 
nounced that it would soon invite bids to 
construct a liquefaction plant at Skikda, 
to be operating in 1971, with a daily ca- 
pacity of about 435 million cubic feet. “It 
will be operated by Société Mixte Algé- 
rienne de Gaz (SOMALGAZ), a company 
comprised of SONATRACH (50 percent), 
Enterprise de Recherches et d'Activités 
Pétroliéres—ERAP (33% percent), and 
CFPA (163% percent). 

In June 1967 Algeria concluded an 
agreement with France to increase exports 
of liquefied natural gas (LNG). Under 
this 15-year contract exports of LNG are 
to total the equivalent of 53 billion cubic 
feet the first year, 88 billion cubic feet the 
next 2 years, 106 billion cubic feet the 
fourth year, and 124 billion cubic feet 
thereafter. 


19 Petroleum Intelligence Weekly. Sept. 4, 
1967, p. 3. 
20 Oil and Gas Journal. V. 65, No. 52, Dec. 25, 


1967, p. 119. 
21 World Oil. V. 165, No. 3, Aug. 15, 1967 p. 


43. 
22 Petroleum Intelligence Weekly. July 3, 1967, 
p. 7. 
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ANGOLA 


The mineral industry of Angola contrib- 
uted substantially to the Province's econ- 
omy. The value of 1967 mineral commodity 
output, apparently increased slightly from 
that of 1966, and was estimated at about 
$64 million (excluding petroleum refinery 
products), or equal to about 6 percent of 
the gross national product (GNP) of $997 
million.? Mineral commodity production in 
1966 was valued at $63.5 million and the 
GNP at $954 million (current prices in 
that year). Large investments in petroleum 
and iron ore producing facilities were 
planned, which would make the mineral 
industry more important to Angola’s econ- 
omy. Employment by the mineral industry 
in 1967 was estimated at 32,000 persons. 


PRODUCTION 


The recovery and sale of diamonds was 
the second most important source of for- 
eign exchange for Angola after the export 
of coffee. Diamond production in 1967 was 
valued at about $41.2 million compared 
with $40.7 million in 1966. The quantity 
of diamond recovered in 1967 increased 
1.6 percent extending the trend that began 
in 1963. The potential for further growth 
in production was considered to be good. 

Petroleum refinery operations were sec- 
ond to diamond in value totaling almost 
$14 million in 1967 compared with more 
than $15 million in 1966. The value of 


crude petroleum production was about $8.9 
million in 1967 compared with $10.5 ml 
lion in 1966. Output of crude petroleum 
was expected to increase considerably as 
a result of the discovery by Gulf Oil Co. 
of a new field offshore from Cabinda. 
Iron ore production, which was valued 
at about $5 million in 1967, increased sig- 
nificantly. The expansion of mining opera- 
tions at Cassinga by the Lobito Mining Co. 
and the planned initiation of iron ore 
mining at Cassala, east of Luanda, by the 
Angola Manganese Co. was expected to 
increase output of iron ore considerably. 


TRADE ° 


Angolan mineral commodity exports 
were valued at more than $49 million in 
1966 compared with almost $45 million 
in 1965. Diamond, valued at about $39 
million, accounted for 80 percent of the 
1966 total. Iron ore, valued at $4.7 million, 
and petroleum products, valued at about 
$4.3 million, were the next most significant 
mineral commodity exports. 


1 Physical scientist, Division of International 
Activities. 

2 Where necessary, monetary conversions have 
been made at the rate of 28.75 escudo (Esc.)= 
US$1. 

3 Data on mineral commodity trade value are 
for those commodities shown in tables 2 and 
3 of this chapter only, which may not represent 
complete mineral trade. 
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Table 1.—Angola: 
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Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Copper: 
Mine: hn tied dk Jee sewed A WEE 
Smelter- EE O ne E Ee 
GONG EE troy ounces.. 37 7 EE 
Tron ore -----.--.---2-. thousand tons. ` 638 899 815 791 1,154 
Manganese ore 2-0 o 18,550 33,180 
Nonmetals: 
Cement.__._.. 2. thousand tons. - 194 214 245 264 279 
Diamond: 
Gem... thousand carats.. 759 NA 878 964 NA 
Industrial. 2. 222222222222- do ` 325 NA 277 304 NA 
Tots es ears sense do___- 1,084 1,149 1,155 1,268 1,289 
Ae EE 809 DOL sees ffir alt e 
Iy DOU in o eS aes ene 14,208 10,049 10,216 r 4,246 11,987 
Altura a do AS thousand tons.. 81 59 61 7 
Mineral fuels: 
Asphalt rock. 54,741 r 44,345 r 22,872 29,916 27,043 
Coal EE E E NA 10,770 NA 
Petroleum: 
IEN ai TE .. 799,657 904, 757 655,365 631,319 537,152 
Refinery products: 
asoline ooo 59,775 53,337 _........ 60,115 55,880 
Kerosine and jet fuel. ...._....-. 12,594 35,735 43,939 51,108 49,711 
Distillate fuel oil. _..-_ ua sida 253 , 536 258,695 291,179 130,905 107,131 
Residual fuel oil... `, 117,773 142,480 173,635 341,888 1 362,623 
Asphalt. -22-22222222-2 Ñ 6,071 7,264 10,478 10,869 7,578 
Liquefied petroleum gas (LPG) 4,149 6,118 7,460 8,575 8,679 
NC WEE 453 , 898 503 , 629 526,691 603 , 460 591 , 602 


r Revised. NA Not available. 


1 Contains an unknown quantity of distillate fuel oil. 


Imports of metals, minerals, and fuels 
in 1966 were valued at more than $23 
million compared with similar imports 
valued at more than $16 million in 1965.4 

Mineral commodity imports consisted 
chiefly of iron and steel semimanufactures, 
petroleum refinery products, and fertilizer 
materials. 

Angola’s total commodity exports were 
valued at $224 million in 1966 compared 
with $202 million in 1965. Imports of all 
commodities were valued at $210 million 
in 1966 compared with total imports val- 
ued at $197 million in 1965. 


COMMODITY REVIEW 


Metals. — Aluminum. — A 25,000 ton 
annual capacity aluminum ingot plant was 
scheduled for construction by a company 
recently capitalized at $350,000.5 The plant 
will obtain bauxite from France, Greece, 
and Australia and electrical power from the 
Cambambe Dam. 


Copper.—Mining of copper has not been 


resumed since exhaustion of the Mavoio 
deposits in the Malange District of north- 
western Angola. Copper deposits in east- 
central Angola were reportedly discovered 
by the Angolan Mining Company.’ The 
deposit at Cacimba-Pedra Grande, Moca- 
medes District was being assayed by the 
Lobito Mining Company. 

Gold.—Although there was no produc- 
tion in 1966 and 1967 the potential for 
extracting significant quantities of gold re- 
mained favorable. The Lobito Mining 
Company discovered two zones of gold- 
bearing rock South of Cassinga.? Report- 
edly the ore averaged 32 troy ounces of 
gold per ton. 


4 Direcção dos Servicos de Estatística, Com- 
ércio Externo (Luanda), V. 1, 1966, pp. 425 

5 The Standard Bank Reveiw (London). The 
Standard Bank Ltd., April 1967, p. 35. 

6 International Financial News Survey. Mine 
ing Developments in Angola. V. 19, No. 6, 
Feb. 17, 1967, p. 48. 

7 World Mining. Angola. V. 3, No. 7, June 
26, 1967, p. 105. 

aoe Week. V. 38, No. 34, Aug. 21, 1967, 
D, o 
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Table 2.—Angola: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum, mainly scrap. 11 16 Italy 14; Portugal 2. 
Copper, mainly scrap........---.- 257 304 Belgium-Luxembourg 87; United Kingdom 
44; Netherlands 44; Italy 38. 
Iron and steel: 
PO ae ee ie 2 eee sees r 693,401 626,792 West Germany 306,706; Japan 274,288; 
Netherlands 20,574. 
A oS ees 4,149 103 Portugal 43; West Germany 34; Belgium- 
l Luxembourg 14. 
Semimanufactures............ "3,740 1,850 Other Africa 1,631; Mozambique 219. 
Lead, gerap. coco o. 177 213 All to Repuhlic of South Africa. 
Manganese ore --.-.-2-- abia 862 3,765 Spain 5,600; West Germany 165. 
Zine, all forms. --.-.---.---222--. 46 18 cong? (Kinshasa) 17; Belgium-Luxem- 
nurg 1. 
Ores, metallic neg... Kee 8 1 All to West Germany. 
Nonmetals: 
Cementos caos anani 81,681 87,157 Republic of South Africa 63,014; Spanish 
possessions 13,510. 
Clay and clay products: 
Ateliere ees E KREE 
Brick, tile, ete ----.--------- 39 59 Zambia 32; SAo Tomé 14; Mozambique 13. 
Diamond.-....... thousand carats.. 1,157 1,264 All to Portugal. 
Fertilizer materials: 
TO AAA AA 606 1,672 Italy 1,285; Portugal 387. 
Nitrogenoug ---.------------ ZO! ` e See 
Graniten EE det isa 253 1,752 Belgium-Luxembourg 654; France 418; 
Netherlands 234. 
Gypsum and anhvdrite ...----_.-- 5,566 5,703 All to Mozambique. 
Marble yace oia a ta aaa . 900 490 Italy 265; Portugal 95; Belgium-Luxem- 
bourg 47. 
Soe roasted 2 21,876 5,766 A. 
ANO A AN 24,723 34,516 Congo (Kinshasa) 25,304; Southern Rho- 
desia 4,384; Portugal 2,678. 
Sand A ee AN 135 ear 
Nonmetallic minerals, nen... NA 13 Portugal 7, France 1; Belgium-Luxem- 
bourg 1; United States 1. 
Mineral fuels: 
Coal, coke, and briquets_______ .__- WEE 
Petroleum: 
LN d E LEE 114,182 1 All to Belgium-Luxembourg. 
Refinery products: 
Gasaolne ------------ 927 217 Bunkers 128; Sao Tomé and Principe 61. 
Fuel Ol: uc. 32222282522 206,459 189,493 Bunkers 105,278; Portugal 67,275. 
r Revised. NA Not available. 


Iron Ore.—Shipments to Japan began 
in the latter part of 1967 with 45,000 tons 
from the Cassinga mine loaded at the port 
of Mocámedes.? A new dock was planned 
for construction at Mocámedes, which will 
permit trains to unload iron ore at the rate 
of 1,500 tons per hour and will accommo- 
date ships of 100,000 tons capacity.*® 

A 695-kilometer rail line between the 
port of Mocámedes and the Cassinga mine 
was scheduled for completion in 1967. Be- 
tween 4 to 5 million tons of Cassinga iron 
ore were expected to be loaded at Mocá- 
medes in 1968.' Agreements were con- 
cluded with three Japanese steel mills to 
import 4 million tons of iron ore from An- 
gola between 1968 and 1973.” In early 
1967 the Portuguese Government guaran- 
teed foreign loans contracted by the Lobito 
Mining Company for sums equivalent to 
about $95 million.** The loans were to be 


used for expansion of the mine and facilities 
at Cassinga and for railway and port con- 
struction. Employment at Cassinga was ex- 
pected to reach 1,200 when full-scale op- 
erations begin early in 1968.!* 

Companhia do Manganes de Angola 
(Angola Manganese Co.) and Kluchner 
Steel Co. of West Germany were investi- 
gating low-grade iron ore deposits esti- 
mated at 500 million tons in the Cassala 
region east of Luanda. Construction of a 
pelletizing plant also was being evaluated. 

Manganese.—Mining of manganese was 


9 Metal Bulletin (London), Cassinga's Japan 
Shipments Start. No. 5237, Oct. 6, 1967, p. 17. 

10 Work cited in footnote 6. 

11 Metal Bulletin (London), No. 5147, Nov. 
11, 1966, p. 16. 

12 Mining Journal (London), V. 267, No. 
6831, July 22, 1966, p. 51. 

13 International Financial News Survey. V. 
19, No. 2, Jan. 20, 1967, p. 13. 

4 U.S. Consulate, Luanda, Angola. State De- 

na Airgram A-90, Jan. 23, 1968, pp. 2-3. 
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Table 3.—Angola: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 
Metals: ? 
Aluminum... 2222an 
Copper -2-22a aaan 
tte Esseg troy ounces.. 


Iron and steel: 
Oxide and hydroxide.......-. 
DCAD- uie Eiere ere Siet, 
Pig iron and ferroalloys.-.... 


Ingots and other primary 
forms. 
Semimanufactures..______-__- 


do. ` 


wm ep op wm e e e e es we me mm ze mm ep rn ms om a mm em 


Meta 
Metallic ore and concentrate, 
n.e.s. 

Metallic compounds, n.e.s. -....- 
Metals, precious, kilograms. - 
colloids, amalgams and salts. 
Metals, neng... 


Nonmetals: 


Abrasive materials: 
Mineral, including pumice.. _ 
Grinding wheels and stones. _ 
Asbestos... A EEEE 


Clay and clay products: 
Mineral .......-...--.. ER 
Brick, tile, ete__..._____..- 
Diatomite. en e Aout tate sm ebe 
Dolomite, calcined... ------.---- 
Feldspar - -- -2-22a 
Fertilizer materials: 
Mineral ` Së 
Manufactured: 
Nitrogenous. -.--.----- 
Phosphatiec-........... 
Potassic EE 


(A 
Graphite- -.------------------- 
Gypsum and anhydrite_________- 


Mica, unworked 
and worked. 
Pigments, mineral._.___...__-_-. 
Potash, caustic... -.---.------- 


kilograms _.- 


See footnotes at end of table. 


1965 


38 


1966 ! 


Principal sources, 1966 


o ne 195; West Germany 133; 
ta 
Southern Rhodesia 204; France 201. 


West Germany 45; Spain 36; Portugal 10. 

Portugal 61; Sáo Tomé e Principe 42. 

United Kingdom 894; Portugal 456; West Ger- 
many 341; Republic of South Africa 121. 


All from France. 


Belgium-Luxembourg 18,366; France 9,528; 
Portugal 7,758. 


Portuga 32; West Germany 5; United King- 


om 3. 
Portuga! 79; Belgium-Luxembourg 67; United 
Kingdom 19. 


All from Portugal. 


All from United States. 

Switzerland 2,366; Portugal 2,076; France 322. 
West Germany 69; United Kingdom 47; Fin- 
land 12. 

Portugal 40; West Germany 3; Denmark 2. 


Portugal 26; West 
Germany 


3. 
Japan 60; Portugal 27; Belgium-Luxembourg 26. 
All from Portugal. 


Norway 10; Netherlands 1. 
France 88; Portugal 54; United States 23. 


All from United States. 


Belgium-Luxembourg 4; 


Portugal 5; United Kingdom 1; France 1. 

Portugal 9; West Germany 1. 

Southern Rhodesia 853; Republic of South 
Africa 494. 

All from West Germany. 

All from Portugal. 

United States 42; Portugal 2. 

Other Africa 2,283. 

Belgium-Luxembourg 200; Portugal 143; 
France 35. 


Portugal 514; Australia 108; United Kingdom 97. 
All from Portugal. 

United States 45; Portugal 36; Italy 20. 

All from Norway. 

All from West Germany. 


Other Africa 4,716; West Germany 3,157. 

Other Africa 3 ,065; Republic of South “Africa 200. 

West Germany 1,301; France 533; Portugal 342. 

Portugal 2,098; West Germany 607; 
Net erlands 195. 

Portugal 29; Republic of South Africa 7; West 
Germany 3. 

Other Africa 1,163; West Germany 582. 

All from United Kingdom. 

United Kingdom 1; West Germany 1. 

Portugal 184; Belgium-Luxembourg 30; 
Netherlands 3. 

All from Portugal. 


All from Portugal. 
All from Norway. 


Portugal 36; Republic A South Africa 5. 
Belgium-Luxem ourg 3 
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Table 3.—Angola: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 ! Principal sources, 1966 
Nonmetals—Continued 
rn materials, brick, r 1,639 1,815 Other Africa 1,654. 
tile, etc. 
Salto uasonas Sees eee 191 91 Belgium-Luxembourg 50; Mozambique 23; 
United Kingdom 8. 
Sand BEE 4 2 All from Italy. 
Soda, eaugtie. --------------- 1,412 1,582 Netherlands 457; West Germany 322; 
Portugal 281. 
Stone: 
Dimension, worked .. --- Ge 68 NA 
si Crushed or broken....-.---.-- 146 217 Portugal 202; Belgium-Luxembourg 15. 
ur: 
Elemental... ..-.-.-------- 403 84 All from Portugal. 
Dioxide- - .---------------- 7 9 United Kingdom 6; West Germany 3. 
Sulfuric acid. ........--.--. 1,419 595 Portugal 1,537; Republic of South Africa 51; 
Netherlands 3. 
Tale and steatite. ` 52 83 Italy 26; Norway 26; West Germany 20. 
Nonmetallic minerals, 384 1,086 Cabo Verde 717; Portugal 336; 
crude, n.e.8. West Germany 32. 
Mineral fuels: 
Coal and briquets_.-.._..._--.- 20,341 32,151 de 21,718; Republic of South Africa 
Coal tar and other distilled 382 131 Netherlands 65; United Kingdom 56; 
products. Portugal 10. 
Coke and aemicoke -..-.-------- 763 630 Zambia 343; West Germany 120; Republic of 
South Africa 110. 
Petroleum, refinery products: 
Gasoline... -------------- 8,554 36,795 Netherlands Antilles 2,678; Morocco 2,594. 
Kerosine- ---..----..------- 5,476 3 6,207 Iran 4,773; Italy 700; Spain 400. 
Distillate fuel oil. `. 22,069 28,797 Iran, 16, 227; Kuwait 7,075. 
vubrieanta 10,307 313,390 United States 5,368; Netherlands 2,203; 
United Kingdom 1, 869. 
Liquefied petroleum gas. ...- 340 3 All from Portugal. 
Wax and jelly---.---------- 110 99 Indonesia 50; West Germany 31; Netherlands 5. 
Asphalt and butumen. r32 25,007 Spain 1,800; Denmark 200. 
Total. acusando os r 46,878 60,298 
r Revised. NA Not available. 


1 Source: Comércio Externo V.1, 1966. 


2 Scrap, unwrought and semimanufactures, including alloys, unless otherwise specified. 


3 Source: 


halted in 1962 when the low price of ore 
on the world market made production un- 
economical. However, in 1966 production 
was resumed on a small scale (18,550 tons) 
and increased substantially (21,640 tons) 
during the first half of 1967.% 


Nonmetals.—Phosphate Rock.—Reserves 


estimated at 15 million tons were discov- 
ered in Cabinda and in Angola, north of 
Ambrizerte.*® 

Salt.—A factory for refining and packag- 
ing 50 tons of salt daily was constructed 
at Cacuaco near Luanda "7 


Mineral Fuels.—Asphalt, Natural.—The 
feasibility of producing petroleum products 
from rock asphalt was being studied.** A 
pilot plant to process up to 100,000 tons 
of rock annually was planned to test the 


Anuario Estadistico V. 2, Provincias Ultramarinas. 


economic potential of 
process. 
Petroleum.—Discovery of a large oil- 
field off the coast of Cabinda was an- 
nounced by Cabinda Gulf Oil Co. a sub- 
sidiary of Gulf Oil Corp. of the United 
States.’® The field which contains multiple 
reservoirs at depths ranging from about 
1,300 feet to 1,600 feet and from 7,200 
feet to 7,500 feet, is located offshore in 
shallow water about 24 kilometers north 
of the town of Cabinda. The company 
plans to produce about 30,000 barrels of 


the production 


15 Work cited in footnote 14. 
16 World Mining. V. 4, No. 7, June 28, 1968, 


p. 87. 

17 The Standard Bank Review (London). The 
Standard Bank, Ltd. November 1967, p. 39. 

18 Mining Journal (London). V. 268, No. 
6855, Jan. 6, 1967, p. 9. 

19 Europe and Oil. Large Oil Discovery, Ane 

nounced by Cabinda Gulf Oil. V. 6, Nos. 10-11, 
October-November 1967, p. 36. 
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crude oil per day by late 1968 and 150,000 
barrels per day by 1970. Gulf was slated to 
spend $28 million in 1967 and $76 million 
in 1968 for plant and equipment to achieve 
the scheduled rates of production. Con- 
struction of a tank farm, and ancillary fa- 
cilities on a 3,700-acre site about 16 kilom- 
eters north of the town of Cabinda was to 
begin in 1967. Offshore gathering centers 
will pump the crude to the tank farm, 
which will have storage capacity of 1.4 
million barrels of the high-quality crude 


oil. A 36-inch pipeline 13 kilometers long 
will carry the crude to tankers of up to 
100,000 tons capacity moored to a rotat- 
ing buoy offshore. Tankers will be loaded 
at a rate of 30,000 barrels per hour. 

A concession for exploration and devel- 
opment of oil in the Ambriz region, also 
in an area at the mouth of the Congo 
River, and in the eastern section of the 
Cuanza basin, was granted to Sociédade 
de Lubrificantes e Combustiveis (AN- 
GOL).” 


MOZAMBIQUE 


The mineral industry of Mozambique, 
considered small by comparison with other 
sectors of the economy, began to show 
signs of expansion in 1967. Discovery of a 
large iron ore deposit in the Mirrote area 
near Namapa, and the granting of oil and 
gas rights to several international firms, 
emphasized the province’s potential for 
minerals development. The decision to pro- 
ceed with construction of the proposed 
Caborra-Bassa dam and hydroelectric fa- 
cilities on the Zambeze River indicated a 
future source of power for development of 
mines and ancillary facilities. Mozambique 
continued to derive substantial revenue 
from the transit of minerals, mined in 
neighboring countries, through its terri- 
tory to the ports of Lourenco, Marques and 
Beira. 


PRODUCTION 


The value of mineral production, exclud- 
ing petroleum products, in 1967 increased 
to an estimated $8.2 million compared with 
almost $7.2 million in 1966.7! In 1967 the 
petroleum refinery at Matola, using im- 
ported crude oil produced products valued 
at an estimated $21 million compared with 
1966 output valued at an estimated $14 
million. 


TRADE 


Detailed data on trade for Mozambique 
were not available for 1965 and 1966. In- 
formation from official sources indicated 
that exports of selected metals and mineral 
commodities from Mozambique in 1966 
were valued at more than $18 million com- 
pared with exports of more than $16 mil- 
lion in 1965. Shipments of mineral com- 
modities consisted primarily of petroleum 
refinery products, metallic minerals, ce- 
ment, and coal. 


Imports of selected metal and mineral 
commodities were valued at almost $33 
million in 1966 compared with imports 
valued at about $27 million in 1965. Min- 
eral commodity imports consisted princi- 
pally of crude petroleum and petroleum 
products, iron and steel semimanufactured 
products, fertilizers, and coal. 

Official data on value of total Mozam- 
bique commodity trade has not been avail- 
able for any year since 1963, when exports 
valued at almost $453 million, and imports 
valued at $494 million were reported.?? 


Metals.—Aluminum.—A group of Mo- 
zambinque industrialists and bankers ap- 
plied for a license to construct a plant to 
produce alumina, aluminum, and caustic 
soda, using bauxite from Malawi and Mo- 
zambique and electric power from the pro- 
posed Cabora Bassa Dam. Sea water would 
be used for producing caustic soda at an- 
other plant near Dondo.** 

An aluminum fabricating plant owned 
by Fabrica de Aluminios de Mogambique 
began producing some aluminum consumer 
products." By June 1968 a larger variety 
of household articles will be produced. 

Copper.—Deposits of copper minerals 
(azurite and malachite) reportedly were 
discovered in the region around Nacala 
north of the port of Moçambique.” 


20 Mining Journal (London). Oil Search in 

Angola, V. 268, No. 6877, June 9, 1967, p. 469. 

21! Where necessary, monetary conversions 

fe been made at the rate of 28.57 escudo— 
1. 

22 Instituto Nacional de Estatistica (Portugal). 
Anuário Estatístico. V. 2, 1966, p. 85. 

23 U.S. Embassy, Lisbon, Portugal. State De- 
partment Airgram 416, Oct. 7, 1967, p. 1. 

24 The Standard Bank Review (Johannes- 
burg). The Standard Bank of South Africa Ltd. 
September 1967, p. 27. 

25 Overseas Review (London). Barclays Bank 
D.C.O. July 1967, p. 28. 


ANGOLA, MOZAMBIQUE, AND PORTUGUESE GUINEA 63 


Table 4.—Mozambique: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1963 1964 1965 1966 1967 
Metals: 
Båäü kite EE 6,593 6,278 5,683 5,818 6,276 
Beryl AAA eet eas 556 r 383 r 219 80 169 
Bismuth co baila la ateo cua r 14 r8 r6 2 2 
Cesium (pollucite).-------------------- NA 4 NEE 
Columbium and tantalum concentrate ?._ _ 153 189 140 135 159 
Copper ore: 
Chaleopnvrite Lee 122 340 696 119 
Carbonate AE A ee Shooto tege, A 95 
E ee sew et oe be troy ounces.. 29 40 32 r 22 22 
Tin ore, cassiterite_._....._- kilograms.. naaa- 9 _ ~~~ ee 101 r 584 446 
Nonmetals: 
¿1 EEN 80 486 507 
eee EE thousand tons. - 167 182 220 225 e 248 
ays: 
Kaolinite. dis asia il 5 10 105 350 577 
Montmorillonite (chiefly bentonite) . - 800 825 2,723 3,866 4,631 
DiIstOMite. cocinas taa iaa. pas. “Da. aos 3 5 
Feldsparos. cositas sica uds eater 7 weds 120 
Garnetosconio nacos e kilograms... 022 ooocoo... 2,724 r 1,586 1,021 
Lithium (mainly lepidolite)...._...-.-.-..- 104 ...-...-. 7 NA 250 
Mica (mainly serap) - 222200200 ------- coco 10 NA 100 
Monazite___.._.__-__----_- kilograms- bees: Sete ae ee ie 11 300 
POP EE EC WEE 
EUREN kilograms. - 208 452 405,400  _-..-.----.- 80 
Salt A thousand Gong.  — 40  _.__..... r 26 38 
Tourmaline. ooo -- 316 2,455 317 r 4,540 4,128 
Mineral fuels: 
Coal, bituminous.-...-.--. thousand tons. - 245 238 r 295 282 
Petroleum refinery products: 

ASOING i 200 ec. ra 94,303 101,627 104,438 ' 117,549 e 137,000 
Kerosine.. ee N NA NA NAO senor 
Distillate fuel ol. 116 ` 734 133 , 820 148 , 244 r 192 , SC e 358 000 
Residual fuel o0jl__........-.-..-... 230,659 246,261 241,687 * 298,633 i 
Liquefied petroleum gas.------------ 1,337 2,239 2,567 e 2,600 NA 

TOTAL ch at ad e A 443,033 483 , 947 496 , 936 611,288 NA 

e Estimate. r Revised. NA Not available. 


1 In addition to commodities listed, construction materials such as clay, sand, gravel, and quarry dimension 
stone are produced, but quantitative data are not available. Substantial tonnages of lime and limestone also 
are produced but data are not available. Small quantities of euxenite, smarskite, monozite and amazonite are 


produced intermittently. 


2 Includes microlite, 73 tons in 1963; 154 tons in 1964; 85 tons in 1965; 79 tons in 1966; 70 tons in 1967. 
3 Quartz crystal only during 1963-64; 405 tons of noncrystal variety in 1965. 
4 Largely marine salt; includes 20 to 30 tons of rock salt annually. 


Gold.—A vein containing very large and 
pure nuggets was discovered in the Manica 
area near the Rhodesian border.** 

Iron Ore.—A large deposit of iron ore 
was discovered near Namapa, Mirrote area 
of northern Mozambique.?* Reportedly the 
ore (up to 68 percent iron) compared in 
iron content with that of the Cassinga de- 
posit. Several Portuguese and African firms 
were prepared to finance development of a 
mine at a cost of about $56 million. 1t was 
estimated that 5,000 tons of ore could be 
mined during the first year the mine op- 
erated. Mozambique railway personnel were 
studying the possibility of constructing 136 
kilometers of rail line to connect the mine 
with the port of Nacala. Japanese firms 
were reported to be interested in construct- 
ing the railway. A wharf to berth ships of 
up to 100,000 tons capacity was planned 


for Nacala to facilitate shipments of iron 
ore to Japan.”® 

Iron and Steel.—Two blast furnaces, 
one with an initial capacity of 30,000 tons, 
were scheduled to be constructed in the 
Beira area by a group of firms headed by 
Sociédade Algodeira de Formento Colonial 
and Sociédade Hidroelectrica do Revue.?? 
The plant will use iron ore from the area 
near Tete and scrap from local sources. 
Nothing further was reported on the 250,- 
000-ton-per-year steel works planned. for 
construction at Beira by Companhia de 


26 Overseas Review (London). Barclays Bank 
D.C.O. August 1967, p. 28. 

27 Overseas Review (London). Barclays Bank 
D.C.O. November 1967, p. 27. 

28 Standard Bank Review (London). The 
Standard Bank Ltd. November 1967, p. 38. 

29 Metal Bulletin (London). No. 5226, Aug. 
25, 1967, p. 16. 
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Table 5.—Mozambique: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 ! Principal destinations, 1966 
Metals: 
Aluminum: 
Baute `... 5,661 5,890 All to Southern Rhodesia. 
Beryllium: Beryl... 221 82 United States 56; Japan 25. 
Bismuth: 
Bismuthite- ..--.- kilograms 5,360 1,000 All to Netherlands. 
Cesium: Pollucite..._.___do.-..-_ 7,000 NA 
Chromium: Ore and concentrate ? 18,547 237,043 United States 14,395; Japan 11,867; 
United Kingdom 9,594. 
Columbium and tantalum: 
dee (eg kilograms.. 65,040 72,500 United States 51,000; United Kingdom 21,000. 
tantalite. 
e Mieroltte do. 95,3800 70,012 United States 43,000; United Kingdom 26,512. 
opper: 
Chalcopyrites__________-_- 330 680 All to Belgium. 
16 A el dea NA 456 NA. 
Iron and steel: 
Ore and concentrate. ....- NA 36,532 Southern Rhodesia 5,624; Belgium-Luxembourg 
680; United States 150. 
Pig iron and ferroalloys... ? 30,868 2 23,326 United States 22,268; Belgium-Luxembourg 958. 
e A NA 35,889 NA. 
Lead, unwrought______._____- NA 2760 All to Norway. 
Manganese: 
Ore and eoncentrate, 17,687 NA 
Nonferrous metal scrap and 2 25,022 227,528 Japan 16,043; United Kingdom 9,658. 
waste. 
d KL A A long tons... -....-- 2 54 All to Netherlands. 
Nonmetals: 
Amazonite______.- kilograms. _ 2,800 22,370 West Germany 9,100; United States 7,200; 
Japan 5,000. 
Asbestos. ...___...--..------ 149 206 a Kingdom 165; Republic of South Africa 
Greet hee NA 11,468 NA. 
ays: 
> Montmorillonite AAN 2,588 3,469 Netherlands 1,125; United Kingdom 868; 
Portugal 380. 
Diatomite. ooo ooo. 30 All to Republic of South Africa. 
Euxenite...------- kilograrns . _ 6,600 NA 
attert ee o... NA 3,789 West Germany 3,669; Southern Rhodesia 120. 
Mica, scrap____.___-_-- do 10,000 NA 
POPC ance cc ps ed do.... 23,600 181 All to Republic of South Africa. 
Quartz, rose... do... 172 NA 
Salt, reine... NA 8,924 NA. 
Tourmaline_ 2-2 NA 797 West Germany 372; Southern Rhodesia 267. 
Mineral fuels: 
Coal, bituminous and coke..... 98,666 385,912 Kenya 46,708; Angola 21,716; Malawi 17,431. 
Petroleum refinery products: 
Gasoline. 2-2. 63,752 90,561 Republic of South Africa 83,497; 
Southern Rhodesia 7,007. 
Kerosine and diesel oil._.. 75,508 103,469 Republic of South Africa 80,895; Bunkers 
20,552; Malawi 1,446. 
Fuel oil, unspecified._...... 183,864 282,652 Portugal 144,775; French Somaliland 49,959; 


NA Not available. 


Bunkers 87,578. 


1 Source: Boletim Mensal (Lourenco Marques), Provincial Directorate of Statistical Services. V. 8, No. 3, 


March 1967, pp. 44-54. 


2 Source: Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 3, 1965 and 


1966 


Uránio de Mocambique and a French 
consortium.*° 

Tantalum.—A large deposit of pegmatite 
rock that contained the mineral tantalite 
reportedly was discovered near Murrua.** 
Reserves of pegmatite were estimated to be 
mineable for 30 years. 

Titanium.—Large reserves of titaniferous 
magnetite, which could yield iron, titan- 
ium and vanadium, were reported to occur 
in the Tete area.** Other workable deposits 


3 Anuário Estatistico (Portugal), Instituto Nacional De Estatistica. V. 2, 1966. 


in this area contain manganese, copper, 
nickel, chrominum, and asbestos. 


Nonmetals. — Cement. — Companhia de 
Cimentos de Moçambique planned to build 


30 Metal Bulletin (London). No. 5146, Nov. 
8, 1966, p. 11. 

31 Overseas Review (London). Barclays Bank 
D.C.O. March 1967, p. 24. 

32 The standard Bank Review  (Johannes- 
burg). The Standard Bank of South Africa Ltd., 
February 1967, p. 25. 
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Table 6.——Mozambique: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 ! 1966 ? Principal sources, 1966 
Metals: ? 
AJUMINUM ooo 542 466 NA. 
Copper, matte and wrought.... e 500 627 Southern Rhodesia 214; Republic of South 
Africa 125; Portugal 31. 
Iron and steel: 
ERR Geen Me eee ewes (3) (3) 
Pig iron, ingots, 7,204 11,385 NA. 
primary forms. 
Semimanufactures..-...-- 57,343 59,046 Belgium-Luxembourg 18,421; Republic of South 
SE 10,436; Japan 2,916; United States 
¿AA long tons _ . 1 46 447 All from Portugal. 
Nonmetals: 
Asbestos ---------------- 4399 3439 All from United Kingdom. 
Brick and tile..........------- 4605 42,091 All from Portugal. 
Fertilizer materials: 
Nitrogenous. 2-22... 16,572 15,354 
EIERE kees 4,546 9,441 
OCR BE 21,118 24,795 West Germany 8,590; Portugal 7,532; 
Netherlands 5,839. 
Sand and gravel.. ..---------- 41,076 41,779 All from Portugal. 
Stone, building ------------- NA 4 952 Do. 
BUF ee ak BEN o: eects 
Other pnonmetals NA 4914 All from Portugal. 
Mineral fuels: 
Coal, coke and briquet._______- 344,322 230,353 Republic of South Africa 211,156; 
Southern Rhodesia 17,278. 
Petroleum: 
Lë TEEN 535,419 653,213 All from Iraq. 
Refinery products: 
Gasaolne -------------- 22,421 28,289 Iraq 21,716; Saudi Arabia 6,312. 
Kerosine____________-_- 18,901 21,526 Iraq 18,832; Saudi Arabia 2,655. 
Fuel and diesel ol ` ___- 40,966 50,782 Iraq 28,581; Saudi Arabia 16,616; 
Republic of South Africa 1,781. 
Lubricants__....__._.-_- 8,990 9,926 United Kingdom 3,157; Republic of South Africa 


2,707; United States 2,060; Portugal 1,828. 


1 Source: Boletim Mensal (Lourenco Marques), Provincial Directorate of Statistical Services. V. 7, No. 8, 


March 1966, pp. 41-58. 


2 Source: Boletim Mensal (Lourenco Marques), Provincial Directorate of Statistical Services. V. 8, No. 3, 


March 1967, pp. 44-54. 
3 Included with semimanufactures. 


4 Source: Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 3, 1965 and 
66. 


a cement factory in the Tete area.* The 
factory will process cement clinker pro- 
duced at other company plants. 
Fluorspar.—A new company, Interminas 
Fluorite de Moçambique (Fluorspar Inter- 
mines of Mozambique), was formed to ex- 
plore and exploit fluorspar deposits near 
Canxixe in Manica and Sofala Districts 
and near Chioco in the Tete District.** 
Société de Mineraux (Luxembourg) and 
Continental Ore Corp., a U.S. firm, were 
among participants in the new company. 
The deposits were being studied by mineral 
specialists from Continental Ore’s Mexican 
affiliates. Interminas planned to build bene- 
ficiation plants at a later date. 
` Miscellaneous.-—South African geologists 
reportedly found deposits of diamond, 
manganese, and asbestos in the Catuane 


area.” The company Gabinete Mocam- 
bique de Organizacoes Ida. and a South 
African group planned to finance mining 
activities in the area. 


Mineral Fuels.—Asphalt.—A $3.5 mil- 
lion refinery located at Matola became 
operable.** Asphalt from this refinery will 
be used to complete the highway from 
Lourenco Marques to Beira and a road 
to connect Mozambique and Angola. 


33 The Standard Bank Review (Johannes- 
burg). The Standard Bank of South Africa 
Ltd., May 1967, p. 25 

34 Bureau of Mines. Mineral Trade Notes. V. 
64, No. 12, December 1967, p. 15. 

35 Overseas Review (London). Barclays Bank 
D.C.O. December 1967, p. 27. 

36 International Financial News Survey, ln- 
dustrial Development in Mozambique. V. 19, 
No. 5, Feb. 10, 1967, p. 39. 
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Coal.—A large deposit of coking coal 
located near Tete reportedly has been 
proved.*? 

Petroleum.—Portugal granted exclusive 
rights for oil and gas in two areas totaling 
about 4,600 hectares to a group of' inter- 
national firms comprised of Angola Ameri- 
can Corp., (50 percent), Société Nationale 
des Pétroles d’Aquitaine (40 percent), and 
Entreprise de Recherches et d’Activities 
Pétroliéres (10 percent).*® The concession 
areas are north and east of Beira and 
north and west of Ponta da Barra; about 
one-third of the total area is offshore. Ex- 
ploration rights were granted for 3 years, 
renewable for one period of 3 years and 


two consecutive 2-year periods. Exploita- 
tion rights will be granted for 40 years, 
with an extension period of 15 years. Work 
was expected to start in early 1968 with 
aerial and geophysical operations. 

Portugal also granted exploration rights 
on 6 million hectares to a three company 
combine operated by Sunray DX Oil Co. 
and included Skelly Oil and Clark Ou 
and Refining subsidiaries.” At yearend 
Sunray began setting up its base at 
Lourenco Marques. It was reportedly 
spending about $3.6 million for exploration. 
Hunt Petroleum Company of the United 
States also was granted an oil and gas 
exploration concession.” 


PORTUGUESE GUINEA 


There was no significant production of 
mineral commodities in Portuguese Guinea 
in 1967. However, minor output of con- 
struction materials for local consumption 
probably was continued. Deposits of baux- 
ite reportedly occur along the border with 
Guinea, but have not been developed be- 
cause of inadequate transportation. Esso 
Exploration Guiné Inc. was preparing to 
explore for oil in the interior of the prov- 
ince in January 1966. 

Complete trade statistics for Portuguese 
Guinea were not available for 1966. Official 
preliminary data indicated that during the 
first 4 months of 1966 imports of mineral 


commodities totaled 11,074 tons, valued 
at $769,233. There were no exports of 
mineral commodities in the corresponding 
period. During 1965, mineral commodity 
imports by Portuguese Guinea totaled 
25,327 tons, valued at $1,469,443. These 
consisted entirely of petroleum products 
and cement. There were no recorded ex- 
ports of mineral commodities in 1965. 


37 Work cited in footnote 32. 

38 Skillings’ Mining Review. Anglo American 
Corp. Mozambique Oil Exploration. V. 56, No. 
50, Dec. 16, 1967, p. 16. 

39 U.S. News and World Report. V. 64, No. 
5, Jan. 29, 1968, p. 78. 

40 Standard Bank Review (London). The 
Standard Bank Ltd. January 1968, p. 33. 


The Mineral Industry of Argentina 


By Garn A. Rynearson * 


Argentina in 1967 contributed compara- 
tively insignificant quantities of mineral 
commodities to world supplies and con- 
tinued to depend heavily on imports to 
meet domestic requirements. Except for 
the mineral fuels sector, the industry 
generally reflected the nation’s slow over- 
all economic growth; the gross national 
product (GNP) increased only about 2 
percent over that of 1966, partly because 
of stringent Government-imposed stabiliza- 
tion measures in effect through most of 
the year. In the mineral fuels sector, in- 
creased crude oil output brought Argentina 
closer to self-sufficiency, and output of coal 
and natural gas also showed significant in- 
creases, although the country still imported 
a major share of coal requirements and 
planned sizable natural gas imports. A 
major step toward attaining self-sufficiency 
in fuel was taken when a new hydrocarbon 
law was enacted, permitting private com- 
panies to again obtain petroleum explora- 
tion and exploitation permits and transpor- 
tation concessions. 

As a part of its efforts to encourage 
domestic mineral production, the Govern- 
ment was involved in several mapping and 
mineral exploration programs. The ulti- 
mate outcome of one such project in- 
volving large iron ore deposits is yet to be 
evaluated, but an exploration project on 
a gold-silver-manganese deposit has ap- 
parently demonstrated that the deposits 
are of little commercial interest. 

The largest, most ambitious program 
undertaken has been the Plan Cordillerano, 
covering approximately 128,000 square 
kilometers in the Andean region of central 
Argentina. This project, a joint United 
Nations Special Fund and Fabricaciones 
Militares venture which was begun in 1963, 
is scheduled for completion in June 1968. 
The most notable results of the plan have 
been discovery and preliminary exploration 


of several large, low-grade, porphyry-type 
copper deposits that may prove commer- 
cially exploitable. 

A similar program, known as the Plan 
Cordillera Norte, was inaugurated in 1963 
by the Instituto Nacional de Geo'ogía y 
Mineria in the Provinces of Salta, Jujuy, 
Catamarca, Tucuman, and La Rioja. In 
August 1967 the Instituto signed an agree- 
ment with the Direccion General de Fab- 
ricaciones Militares to implement a long- 
range survey and exploration program in 
an area covering 266,430 square kilometers. 
Later, the Instituto was authorized to call 
for bids from domestic and foreign firms 
to carry out an aerial survey of about 195,- 
000 square kilometers in the region. 

In addition to the new hydrocarbons 
law, during 1967 the Government enacted 
several other measures designed to promote 
mineral industry development. In March, 
import duties on most capital goods were 
reduced to facilitate importation of much 
needed machinery and other equipment. 
Import duties on most mineral raw mate- 
rials were also reduced. In September, 
Decree-Law No. 17432 provided for a 100- 
percent credit against income tax for in- 
vestments in machinery, transportation 
equipment, power generation, and all other 


installations destined for mineral explora- 
tion, extraction, or processing. Law No. 
17179 dissolved the Comité de Comercial- 


ización de Minerales (COCOMINE), 
created in 1958 to promote private sector 
mineral activity through government 


mineral purchases at fixed support prices, 
assistance in transportation needs, lease of 
government property, and government 
purchase and sale of machinery, equip- 
ment, and spare parts used in the mining 
industry. 


1 Physical scientist, Division of International 
Activities. 
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PRODUCTION 


The mineral industry in 1967 showed 
modest increases for many of the more im- 
portant commodities utilized domestically 
or produced for export; performance in 
lesser commodities was mixed. Iron ore 
output increased appreciably but not 
enough to significantly reduce iron ore 
imports. The iron and steel and lead-zinc 
industries registered gains over 1966 out- 
put, but failed to attain record levels set 
in 1965, while producers of tin-silver and 
tungsten concentrates registered marked in- 
creases over recent past years. 

Among nonmetallic minerals, borate out- 
put was particularly disappointing, less 
than half that of 1966, and not quite one- 


Table 1.— Argentina: 


third the 1965 level. Salt production de- 
creased by about 8 percent. Output of ce- 
ment, limestone, dolomite, and stone and 
gravel for concrete aggregate continued to 
increase, reflecting the general rise in con- 
struction. 

New record high levels set for coal and 
petroleum output and a significant rise in 
natural gas withdrawals were highlights 
of the 1967 mineral industry performance. 
Slightly higher crude oil runs to refineries 
in 1967 were partly offset by decreased 
utilization of natural gas and natural gaso- 
line feedstocks, and total output of finished 
liquid refinery products was less than 1 
percent more than in 1966. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1964 1965 1966 1967 » 
Metals: 
Beryl, about 11 percent Bei. 377 189 225 255 268 
Bismuth: 
Gross weight of ore.....-. kilograms. . 3,750 20: eegen mora 5,100 
Metal content of ore......... do.... 610 e AAA 76 
Columbite-tantalite-....-...---.---- do... 600 __-....-- 267 5,726 3,000 
Copper: 
Gross weight of ore A 4,001 6,564 11,154 6,666 8,234 
Metal content of ore ----- 391 345 518 337 410 
A WEE troy ounces.. 313 303 84 160 NA 
Iron and steel: ! 
Iron ore thousand tons. - 100 95 116 156 224 
Pig (ron sseenaeeaadann eaa do...-. 422 588 663 522 610 
FerroalloyS.--.----.--------- do 12 15 18 18 NA 
Crude steel? do. 895 1,265 1,368 1,267 1,326 
i sere products_...._...-_-- do_.. - 772 1,379 1,537 1,274 1,327 
ad: 
Gross weight of cuncentrate......... 34,235 33,911 42,536 38,996 42,698 
Metal content of concentrate. . ....- . 26,465 25,924 32,236 29,483 32,201 
Smelter production *__._........-.-- 24,000 23, 000 32,000 22,000 N 
Manganese ore: 
30 to 40 percent manganese......... 11,282 19,400 20,363 11,768 20,232 
Under 30 percent manganese._...... 17,933 17,868 8,751 16,002 ,064 
d NC EE 29,215 37,268 29,114 27,770 29,296 
Silver, content of ore and con- 
aoe thousand troy ounces. _ 1,943 1,943 2,286 2,207 2,640 
in: 
Gross weight of concentrate 
long tons. - 1,311 1,929 2,775 2,687 4,203 
Metal content of concentrate..do.... 225 343 497 458 802 
Tungsten: 
Gross weight of concentrate........ 144 56 130 131 204 
Standard 60 percent WO; equivalent 
of eoncenttrate --------.22- aaa 167 61 144 144 221 
Uranium: 
Gross weight of ore oo. 4,669 21,757 29,604 131 12,452 
Uranium oxide (U30s) content of ore 
kilograms. - 8,530 33,536 r 44,937 249 23,000 
Vanadium: 
Gross weight of concentrate......--- 240 200 ¿ui iia NA 
e Metal content of concentrate. .....- 3 GE NA 
ine: 
Gross weight of concentrate_...._... 56,189 45,261 59,172 52 , 934 54,893 
Metal content of concentrate. ___--. 28,737 22,913 29,679 26, 446 27,199 
Smelter production 3... .-......-..- 19,700 22, 200 28 , 600 22 ,283 e 23,000 


See footnotes at end of table. 
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Table 1.—Argentina: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1963 1964 1965 1966 1967 P 
Nonmetals: 
Alabaster... ee 430 353 338 270 1,038 
¡ARDE COB cai a Bs 331 492 220 57 182 
Bane A O ie ee st - 22,997 14,505 r 19,816 17,987 18,000 
Borates......- Wee otis 24,215 16,115 45,700 35,345 16,173 
Calcite, nonoptical-.------------------- 19,970 6,763 5,550 5,098 NA 
Calcium carbonate, natural. _._.......... 18,481 33,685 42,031 55,467 NA 
recia Ue thousand tons. . 2,535 2,891 3,305 3,487 3,552 
ays: 
Bentonite... 2222- do 34 37 48 43 30 
Le EEN do___- 36 43 73 73 65 
Refractory clay_......._-.-- do____ 76 94 118 113 105 
Cher. See al do___. 241 295 460 533 687 
Diatomite. _..._._-.---.-._-_-__.------ 5,675 7,772 r6,145 10,943 8,146 
RT et ia la 123,580 102,402 104 , 800 139,566 169,772 
Pel proc. oc a lao dec ad 12,801 9,273 r 21,640 21,409 19, 214 
Fertilizer materials: 
Ammonia, anhydrous $%__.____._....- 5,245 4,981 5,692 5,967 5,480 
Ammonium sulfate $. .........-.-- 12,709 13,291 11,653 13,141 12,678 
GÚADO 22523 ctas adas at 811 180 120 5 236 
Fluorspar__.......-..-----.-_.---__--- 9,762 11,524 11,687 16,088 15,000 
Garnet (almandite) ----.--------.------- 150 90 60 85 95 
EE 278 222 183 157 214 
GY DSU cose soe et ee te toed eee 196,098 154,542 r 246,312 288 , 202 268 , 000 
Limestone --------- thousand tons , 049 6,598 r 7,619 8,257 8,400 
Lithium minerals_.__.__.-_....--_--.---- 1,436 725 622 27 240 
Mica: 
Sheet. ana ls isc 89 142 105 132 137 
Waste and pe gett ie Oe enh ee fas. Lath Nt cas 532 118 958 859 
Pigments, mineral: (Ocher. 70 25 48 65 40 
Quartz, for nonelectronic uses 
thousand tons.. 30 21 36 50 35 
Rhodochrosite, ornamental ------- --.------ 122 309 206 
Salt egene a aa thousand tons.. 275 393 r 767 894 819 
Sodium compounds: Caustic soda 5_.._..-. 33 ,389 40,630 51,145 50, 842 47,564 
Stone, sand and gravel, n.e.s.: 
Dimension stone: 
Marble and other calcareous 
materials... -- 26,397 15,803 15,332 23,880 19,471 
Granite: --.------------------ 9,161 7,025 5,547 7,679 (6 
Other.. ee 48 ,552 42,727 46,712 37,250 NA 
Crushed stone, all types l 
aot thousand tons. . 3,670 3,184 3,553 3,742 3,866 
an 
Common. -------------- do... 5,867 5,203 5,726 6,884 6,035 
Glass- ---------------- do.... r 82 99 138 130 90 
Gravel... AS do... 1,799 1,320 1,499 1,896 NA 
Strontium mineral: Celestite..-----.---- 540 30 598 370 NA 
Sulfur, elemental, refined. -----------.-- 22,696 22,307 23,766 30,422 32,796 
Sulfates, hydrous: 
Aluminum (alum). ..--.------------ 10,926 12,716 7,707 3,834 2,614 
Iron (rmelanterite)i o eoooooo  «..------- 900 362 185 
Magnesium (epsomite)_.......----- 2,447 2,637 3,020 1,136 1,471 
Sodium (mirabilite)......---.--.-.-.-- 9,256 9,242 r 21,927 21,903 27,617 
Talc, soapstone and pyrophyllite: 
Pyrophyllite-_......-.--.--------- 8,918 7,245 9,267 6,640 7,867 
Steatite. ceo ck. Ls Lali iaa 3,080 6,409 1,350 2,767 530 
N AEE apa rl a de des eee 16,063 11,144 r 20,851 20,442 17,000 
Vermieulte -2-220 ------------ 2,780 3,693 1,685 4,162 2,396 
Zeolites. -2-2 Ee 70 80 63 25 43 
Mineral fuels: 
Asphaltites-_.------------------------- 5,432 4,401 3,817 3,842 3,857 
Carbon black__._.....___.---.-------- 5,815 11,400 14,500 NA NA 
Coal, bituminous_______- thousand tons. . 209 332 374 r 357 412 
Coke: Oven and beehive do... 315 451 461 e 460 NA 
Gas, natural (gross) 7 $ 
million cubic feet.. 210,000 232,572 220,236 210,576 228,419 
Prat is rbd 10,825 3,877 , 652 ,194 ,198 
Petroleum: 
Crude ? 
thousand 42-gallon barrels.. 97,141 100,276 98,276 104,760 114,673 
Natural gasoline...-...--.-- do___- 1,098 896 1,160 979 600 
Refinery products: 7 ° 
Gasoline: 
Aviation. ---.----.. do. 316 384 190 456 550 
Other, including 
napbtbha o... 22,083 23,717 27,498 29,408 30,643 
Jet fuelle do..-- 629 779 943 1,103 1,460 


See footnotes at end of table. 
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Table 1.— Argentina: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


1966 


Commodity ? 1963 1964 1965 1967 » 
Mineral fuels—Continued 
Petroleum—Continued 
Refinery products—Continued 
Kerosine 10 
thousand 42-gallon barrels ` 7,644 8,502 7,727 7,138 6,714 
Distillate fuel ol. do_.._. 19,256 17,958 22,353 26,587 27,284 
Residual fuel ol. do... 42,022 46,868 52 , 906 54,233 53 , 030 
Lubricants, including 
CTCORCS noe ie ees do 860 979 1,058 983 875 
Liquefied gas- --.--.--.--- do. 3,394 3,562 3,566 3,589 3,943 
Asphalt, Dee? do NA 2,910 2,265 1,823 2,071 
Other liquid products_.__do...-_ 638 748 783 683 680 
Petroleum coke_thousand tons... NA 351 356 424 435 
Refinery gas 
million cubic feet.. NA 9,712 9,768 10,774 


e Estimate. » Preliminary. r Revised. 


NA Not available. 


1 Metal and alloy data revised where necessary to conform with latest available statistics compiled by 


Instituto Latinoamericano del Fierro y el Acero. 


2 Data do not include small quantities of foundry-produced crude steel and castings totalling approximately 


15,000 to 25,000 tons per year. 


3 Data based on statistics compiled by American Bureau of Metal Statistics. 
14 From data compiled by United Nations which presumably include white and special cement as well as 


common portland cement. 


5 Output reported by Fundación Investigaciones Económicas Lationoamericanas. 
6 Not reported separately. Quantity included in figure shown for crushed stone. 
? Data revised where necessary to conform with basic statistics of Dirección Nacional de Energía y Com- 


bustibles. 


3 Converted from cubic meters at rate of 1 cubic meter equals 35.3145 cubic feet. 
2 Includes some products derived in part from natural gas and natural gasoline. 
10 Includes power kerosine heretofore grouped with other nonspecified products in previous volumes of 


Minerals Yearbook. 


Source: 
in footnotes. 


Instituto Nacional de Geología y Minería for most commodities. Principal exceptions are indicated 


TRADE 


Incomplete data on Argentina’s 1967 
mineral commodity trade indicate the 
chronic value imbalance persisted, but that 
the relative deficit may have been some- 
what less than in 1966, largely because of 
decreased metal and mineral fuels imports 
and slightly increased metal exports, 
particularly iron and steel semimanufac- 
tures and tin-silver concentrates. 

Mineral fuel imports decreased from 
$111 million in 1966 to about $96.3 mil- 
lion in 1967, chiefly because of lower 
crude petroleum imports, valued at $50.7 
million in 1967 compared with $64.2 mil- 
lion in 1966. A nearly twofold increa-e in 
liquefied gas import value almost offset 
decreases in the value of imported refinery 
products. 

Exports of mineral fuels decreased from 
$15 million in 1966 to $8.1 million in 
1967, with no exports of distillate fuel oil 
and a considerable reduction in the amount 
of residual fuel oil exports. 


Despite the mineral commodity trade 
deficit, Argentina continued to show a 
favorable total trade balance. Exports in 
1967 totaled $1,465 million whereas im- 
ports amounted to only $1,096 millon. 
Comparative figures for 1966 were $1,593 
million for exports and $1,124 million for 
imports. 

The Latin America Free Trade Associa- 
tion (LAFTA), of which Argentina is a 
member, has adopted a standard tariff 
nomenclature (NABALALC), based on the 
Brussels Nomenclature (BTN). Argentina 
adopted its version of the NABALALC 
nomenclature on December 1, 1965, and 
utilized this version in foreign trade 
Statistics for 1966, the latest complete 
Argentine trade compilation available. As 
a result of this change, data for 1965 and 
1966 are not universally comparable and 
some modifications in mineral trade tables 
have been necessary. 


THE MINEKAL INDUSTRY OF ARGENTINA 


Table 2.—Argentina: 
mineral commodities 


Value of trade in 


(Thousands) 
1965 1966 
Exports: 
Metals: 
Iron and steel. ` $6,399 $9,437 
Tin-silver concentrates. 1,188 1,648 
EEN 934 820 
Nonmetals: 
is este tse 1,082 861 
Other... 769 1,157 
Mineral fuels: 
Distillate fuel oil... — 2,998 
Residual fuel ol `. — 8,754 9,491 
Other, 1,004 2,564 
d Kr «| EE -- 20,131 28,976 
Imports: 
Metals: 
Aluminum le 21,210 22,395 
Copper ------------- 38,006 30,321 
Iron ore and scrap.... 22,100 11,549 
Iron and steel____-_- _. 176,211 130,659 
Tin and alloys.__._...-- ,648 , 197 
Titanium oxides ?..... 2,184 2,746 
Other occ coe ete se 5,342 6,292 
Nonmetals: 
AsbestoS------------- 2,816 2,687 
Fertilizer materials... 11,462 6,205 
Refractories 3_____._-. ,501 5,524 
Sodium earbonate 5,413 6,007 
ther--------------- , 146 7,004 
Mineral fuels: 
Coal and eoke ` — 14,450 138,977 
BS eege ieee hee 12,226 11,708 
Crude petroleum.._.... 62,386 64,166 
Distillate fuel oil___... 13,634 9,802 
Lubricants_ ........-.- ,604 7,108 
A EE EE 5,919 4,228 
TOCA A ee ee 420,258 348,175 


1 Includes bauxite, alumina, metal, and alloys. 


2 Including mineral concentrates. 
3 Including refractory clay. 


Table 3.—Argentina: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum and alloys, all forms. - -.... - 136 11 Paraguay 10; Venezuela 1. 
Beery loo es ee ee oe ee 159 248 All to United States. 
Bismuth ore and kilograms... 14,914 `... 
concentrate. 
Copper: 
Concentrates !______.___--..----- 239 267 All to Spain. 
Metal and alloys, all forms. _....-.. 56 14 Uruguay 10; Bolivia 1; Brazil 1. 
Iron and steel: 
Ingots and other primary forms...-. 200 12,133 All to Uruguay. 
Semimanufactures: 
Bars and rods: 
Wire rod_________.-_._-- 11,287 26,845 United States 17,481; Brazil 5,452; 
Uruguay 3,419. 
EIER oie eet sis 22,779 7,883 Ke E Paraguay 1,948; Uruguay 
Angles, shapes, and sections. - - 1,446 3,961 Uruguay 3,584; Paraguay 351. 
Flat products. --------------- 710 2,561 Uruguay 2,303; Bolivia 151. 
DEC A A 2,256 2,823 e? 1,830; Venezuela 570; Brazil 
Tubes, pipes, fittings......----- 18,875 20,521 United States 13,331; Colombia 1,688; 
Bolivia 1,381. 
Othe A Soler alee 29 Bolivia 25; Uruguay 8. 


See footnotes at end of table. 
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Table 3.—Argentina: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


gas or petroleum. 


Commodity 1965 1966 Principal destinations, 1966 
Metals—Continued 
Lead: 
Ore and concentrate__.___.___.._° 153 218 Belgium 119; United States 99. 
Metal and alloys, all forms. .-....- 11 1 All to Bolivia. 
Silver, thousand troy ounces. _ 164 219 United Kingdom 206. 
unwrought. 
Tanie BEE ...-kilograms._ -...-- 4,114 All to United States. 
in: 
Conccpntratel long tons.. 2,206 3,222 All to United Kingdom. 
Solder- a dO- pus 1 All to Chile. 
peneeten OF 22.135, Sac ete eee 25 50 United Kingdom 30; Netherlands 20. 
ine: 
CGoncenttrate _-- KE ré DEA 
Se Metal and alloys, all forms. ._..... 148 102 Brazil 87; Uruguay 15. 
ther: 
Ores, Nn.e.8S coe oc de 101 2 United States 2. 
pe: skimmings, residues, 392 347 Netherlands 286; United Kingdom 61. 
powder. 
Metals and alloys, all forms........ 14 (3) 
Nonmetale: 
Barile sete is ee teat gee Ge 70 233 + Bolivia 204; Paraguay 29. 
Borates, crude. oo 022. 204 160 Brazil 100; Uruguay 60. 
emen EE A 1,313 7,518 Paraguay 4,769; Bolivia 1,770. 
ays 
Bentonite- -22-22-2222 --------- 5,218 6,442 Brazil 2,987; Bolivia 1,438; Chile 1,399. 
A 10 5 All to Uruguay. 
Di EEN 116 8 Brazil 5; Japan 1; Bolivia 1. 
(RI = ose eck eee see suet 853 1,430 All to Chile. 
Fluorspar- ecco ii a etek ee 51 881 Chile 757; Uruguay 124. 
Gypsum, crude and calcined........... 14,146 18,487 Uruguay 18,232. 
EN EENEG 133 67 All to Bolivia. 
MINCE it crete a EE 493 832 Italy 202; Spain 50. 
A ee ite nd ease cae 147 213 Italy 210. ` 
Rhodochrosite, kilograms. _ 600 1,550 West Germany 1,200; Australia 350. 
ornamental. 
A II AN 89,470 59,883 Uruguay 39,878; Paraguay 19,961. 
Stone, dimension, crude: 
Marble -2-2-2-2 ------ EETA 207 272 Italy 170; Netherlands 38; West 
Germany 25. 
LEE 1,789 3,825 Italy 3,333; Japan 492. 
Othe cocida ti día (4) 124 Bolivia 83; Paraguay 41. 
Taller aa tada listo RIE ee cal e (4) 65 All to Chile. 
Other nonmetala -2-2-2222 ------ 414 242 Uruguay 100; Paraguay 98; Chile 40. 
Mineral fuels: 
Carbon black, 51,788 3,213 Uruguay 1,684; Brazil 938; Chile 591. 
GOAL: iia tia cds cabo eG dai da 500 1,400 All to Uruguay. 
Asphalt, natural, including asphaltite 1,822 5,967 Paraguay 5,815. 
(raphaelite). 
Gas, natural and refinery, gaseous or 538 517 Paraguay 501. 
liquefied. 
Petroleum: 
Crd Brett arc aaa td 3,088 All to Paraguay. 
Refinery products: 
Gasoline 
thousand 42-gallon barrels. ` (3) A Mainly to Paraguay. 
Kerosine- -2.22222 2- do 8 2 Mainly to United Kingdom. 
Distillate fuel oi]______- do... (3) 1,317 West Germany 741; Netherlands 229: 
United States 145. 
Residual fuel ol. do 5,703 6,402 United States 5,060; Canada 794. 
Lubricants, including greases. . _ 254 232 Uruguay 173; Paraguay 28. 
Other e Diaen Ee ere 1,070 2,081 Brazil 1,050; Uruguay 638; Paraguay 
215. 
Other products derived from coal, 1,279 308 Paraguay 215; Bolivia 57. 


1 Including concentrates containing significant amounts of silver. 

2 Mostly bars and rods but may include other semimanufactures. 

3 Less than 2% unit. 

4 Not reported by commodity. May be included with other nonmetals. 
5 May include small quantities of mineral pigments. 


Source: Dirección Nacional de Estadística y Censos, Comercio Exterior Argentino, 1965 and 1966. 
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COMMODITY REVIEW 


METALS 


Aluminum.—The Instituto Nacional de 
Geologia y Mineria made an agreement 
with the Comisión Permanente de Planea- 
miento del Desarrollo de los Metales 
Livianos of the Argentine Air Force to 
carry out further exploration for bauxite 
deposits in Argentina. No commercial ores 
of aluminum have yet been found, and re- 
quirements were met by imports except for 
relatively small quantities of secondary 
aluminum, such as those recovered by 
Elaboradora de Metales SACIFA—Elmisa 
of Buenos Aires, for use in its extrusion 
plant. The Comisión continued to study 
the feasibility of establishing facilities in 
Chubut Province to produce aluminum 
from imported bauxite or alumina. 


Copper.—The joint Argentine Govern- 
ment-U.N. Special Fund mineral prospect- 
ing project in the Andean regions of 
Neuquén, Mendoza, and San Juan Prov- 
inces engaged in geophysical studies and 
diamond drilling at several of the more 
promising of 53 previously discovered 
areas where indications suggesting mineral- 
ization of possible economic interest were 
found. 

At Paramillos Norte, about 50 kilo- 
meters north-northwest of Mendoza, one 
drill hole intersected a 47-meter-wide zone 
averaging 1.86 percent copper (occurring 
as cuprite and delafossite) and 0.07 per- 
cent molybdenum. This section was 
believed to be an oxidized zone bordering 
a disseminated sulfide ore body which may 
be quite extensive judging from subsequent 
drilling and evidence of hvdrothermal 
alteration in a 3- to 3.5-square-kilometer 
area. 

At Paramiillos Sud, about 5 kilometers 
south, induced polarization surveys in- 
dicated a mineralized area about 2,500 
meters by 1,900 meters. Drill holes through 
up to 100 meters of overburden en- 
countered two chalcosite impregnated zones 
bordering a central body of primary cop- 
per mineralization. The 10- to 40-meter- 
thick chalcosite zones have copper values 
of 0.7 to 1.2 percent. Early drill-hole 
samples from the primary ore body assayed 
0.4 percent copper and 0.02 to 0.05 per- 
cent molybdenum. 

In the Santa Clara district, in the higher 
ranges about 125 kilometers by road south- 


west of Mendoza, three areas showed 
intense copper-lead-zinc geochemical anom- 
alies, and one also showed evidence of 
molybdenum mineralization. Preliminary 
drilling indicated disseminated-type min- 
eralization with copper values as high as 
0.6 percent. 

Exploration of areas at Yalaguaraz, 150 
kilometers northeast of Mendoza, and at 
Infiernillo, 40 kilometers west of San 
Rafael, had not reached the stage at 
which definitive evaluations could be made, 
but the former appeared more promising 
than the latter. 

At yearend, Dirección General de 
Fabricaciones Militares began preparing a 
brochure summarizing results of the 
Argentine-United Nations investigations in 
an effort to solicit interest of mining 
organizations in undertaking further ex- 
ploration and possible exploitation of 
promising areas. Reportedly, the Dirección 
intended to invite tenders for exploration 
concessions in the area prior to the 
scheduled June 1968 completion of the 
“Plan Perforaciones.” 


Iron Ore.—Virtually all 1967 iron ore 
output probably came from government- 
operated mines in Jujuy Province which 
normally supply ore to Establecimiento 
Altos Hornos Zapla at Palapalá. This plant 
produces less than 15 percent of Argentina’s 
pig iron output. Approximately 822,900 
tons of high-grade iron ore was imported 
to charge the furnace of the country’s 
major pig iron producer, Sociedad Mixta 
Siderúrgica Argentina (SOMISA) at San 
Nicolás. Brazil supplied 729,700 tons, Chile 
66,600 tons, and Peru 26,600 tons. 

In continuing efforts to reduce imports 
of materials required to sustain the third 
largest iron and steel industry in Latin 
America, Argentine authorities have ex- 
pended considerable effort and money to 
demonstrate the feasibility of exploring 
the Sierra Grande deposits in Rio Negro 
Province. In 1967 the Dirección General 
de Fabricaciones Militares published a 
brochure outlining results of a feasibility 
survey and invited tenders for development 
or participation in development of these 
deposits. Reserves (measured, indicated, 
and inferred) are reported to be nearly 
144 million tons of ore averaging about 55 
percent iron and about 1.4 percent phos- 
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phorous. There apparently was little im- 
mediate or satisfactory response, and the 
closing date for response was extended from 
December 15 to at least February 15, 1968. 
Major problems confronting potential 
developers include lack of adequate water 
and fuel supplies, surfaced roads, railroads, 
port facilities, etc. in the immediate 
vicinity; the necessity of underground 
mining to recover most of the ore; and 
the probability of having to fine-grind and 
pelletize ore because of its high phosphorous 
content. The Dirección estimated an in- 
vestment of approximately $50 million 
would be required to develop facilities to 
produce and bulk-load 1 million tons of 
pellets per year for ocean and river trans- 
port to consumers in the Buenos Aires area. 


Iron and Steel.—An 11-day shutdown 
in October 1966 and a 10-day shutdown in 
July 1967 to repair the single blast 
furnace of Argentina’s largest steel mill, 
the Government-controlled General Savio 
plant at San Nicolas operated by SOMISA, 
were major factors contributing to the 
inability of the steel industry to match its 
1965 record performance. Despite the July 
shutdown, a record monthly crude steel 
output of 132,000 tons was reportedly ac- 
complished in August. 

Instituto Latinoamericano del Fierro y 
el Acero (ILAFA) statistics indicate that 
1967 hot-rolled product output included 
538,000 tons of flat and 693,600 tons of 
nonflat products, as well as 95,300 tons of 
seamless pipe. The industry cold-rolled 
221,887 tons of sheet and 9,047 tons of 
hoop and strip, made 8,911 tons of tin- 
plate, and formed 121,156 tons of pipe 
and tubes other than seamless. 

Centro de Industriales Siderúrgicos 
(CIS) estimated that domestic crude steel 
accounted for about 59 percent of total 
apparent 1967 consumption (including the 
crude steel equivalent of imported semi- 
manufactures) compared with 61 percent 
in 1966 and 50 percent in 1965. CIS also 
estimated that local rolled products ac- 
counted for about 75 percent of total ap- 
parent 1967 consumption, compared with 
78 percent in 1966 and 73 percent in 
1965. This included an estimate for rolled 
steel included in imports of machinery, 
vehicles, and other iron and steel products. 

Pig iron production capacity remained 
unchanged at 788,000 tons, but CIS re- 
ported crude steel capacity increased 105,- 


000 tons to 1,759,000 tons through im- 
provements in electric furnaces of Dalmine 
Siderca, S.A.I.y C., the installation of an 
electric furnace at the mill of Cura 
Hermanos, Industrias Metalúrgicas, S. A., 
and the addition of a new electric furnace 
at the Establecimientos Metalúrgicos 
“Santa Rosa,” S. A., plant. Dalmine Si- 
derca increased seamless pipe capacity by 
about 5,000 tons by putting into operation 
a reduction-drawing rolling mill. CIS in- 
dicated total finished hot-rolled product 
capacity decreased about 8,000 tons during 
the year to 2,425,000 tons, including 797,- 
000 tons of flat products, 1,488,000 tons 
of shaped products, and 140,000 tons of 
seamless pipe. 

Government action in 1967 on industry 
expansion projects allotted most of the 
targeted expansion to the Governments 
large integrated plant, SOMISA, ard two 
of the larger privately owned steel com- 
panies, Propulsora Siderúrgica, S. A., and 
possibly Acindar, Industria Argentina de 
Aceros, S.A. The Government approved 
project proposals of these firms as well as 
those of two smaller firms, and reviewed 
plans of three others. 

The SOMISA project to increase ingot 
capacity from 1.1 million to 2 million tons 
at a cost estimated at $195 million, in- 
cluding $114 million for imported equip- 
ment, will be in three phases. The first 
phase, to be completed by 1971 at a cost of 
$54.3 million, includes a 1,600-ton-per-day 
sintering plant, a powerplant, a pumping 
facility, and improvements in the billet 
mill, hot mills, and cold mills. The second 
phase (1972, $68.3 million) includes Linz- 
Donawitz type steel furnaces and contin- 
uous casting facilities for blooms and slabs. 
The third phase (1973, $72.4 million) in- 
cludes additional coking facilities and a 
second blast furnace. 

The Propulsora mill was under construc- 
tion at the port of Ensenada. The first 
stage of the project is a 350,000-ton-per- 
year cold rolling mill, scheduled for com- 
pletion in late 1969. The second stage 
includes a 1-million-ton hot rolling mill 
by late 1972, and the third stage comprises 
blast furnaces and crude steelmaking 
facilities (1,350,000 tons per year) by 1974. 
Propulsora will be accorded the tax treat- 
ment currently (1967) applicable to 
SOMISA, the privilege of importing raw 
materials duty free under certain condi- 
tions, and the granting of officia! guaran- 
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tees of foreign exchange for machinery, 
equipment, and technical services. 

Considerable opposition to certain 
aspects of the Propulsora and Acindar 
projects was generated by some smaller 
steel firms and in some Government circles. 
Although Propulsora proceeded more or 
less unhampered, Acindar expansion plans 
apparently were forstalled for an indefinite 
period; however, operation of Acindar's 
mills at Rosario and Villa Constitución 
was unaffected. 


Lead and Zinc.—Argentina is self. 
sufficient in lead and must import only 
nominal amounts of zinc. Nearly all do- 
mestic zinc and the major part of do- 
mestic lead supplies are derived from the 
Aguilar mine of Cía. Minera Aguilar, S.A., 
an affiliate of St. Joseph Lead Co., in 
northwestern Jujuy Province. Most of the 
other lead is produced from the Gonzalito 
mine of Geotécnica, S.A., Comercio e 
Industria in Río Negro Province. 

Aguilar reported it mined and milled 
roughly the same tonnage of ore as in 1966 
but that output of lead concentrate ex- 
ceeded the 1966 level of 34,700 tons 
largely because of higher lead content of 
ore mined. Zinc concentrate output re- 
mained close to the 1966 level of 52,000 
tons. Exploration activity continued at an 
accelerated rate. In March the Govern- 
ment approved an expansion proposal and 
work was begun on the new mine and 
mill facilities. Aguilar will spend over $7 
million to increase mine and mill capacity 
by at least 50 percent and perhaps by as 
much as 70 percent during 1968. 

Aguilar has a 43.3 percent interest in 
the 11,600-ton-per-year electrothermic zinc 
smelter of Cía. Metalúrgica Austral at 
Comodoro Rivadavia and 50 percent in the 
12,000-ton-per-year electrolytic smelter of 
Cía. Sulfacid, S. A., near Rosario. With the 
expansion at the Aguilar mine and mill, 
Sulfacid will proceed with plans for in- 
creasing zinc plant capacity, although no 
increase was indicated for the company's 
40,000-ton-per-year sulfuric acid plant at 
Borghi that utilizes sulfur in Aguilar zinc 
concentrates. 


Uranium.—Argentina’s fourth atomic 
research reactor began operating in May 
at the Ezeiza nuclear research center of the 
Comisión Nacional de Energía Atómica 
(CNEA), near Buenos Aires. The 5,000- 
kilowatt reactor was designed and built 


entirely in Argentina and was planned 
specificially for commercial radioactive 
isotope production and research in food- 
stuff preservation by irradiation. It will 
also help train scientists and technicians 
for Latin America’s first thermonuclear 
power station to be built at Atucha. Four 
U.S. and two West German firms and one 
each from Canada, United Kingdom, and 
Switzerland submitted proposals to CNEA 
for the installation of this power station, 
but no decision was reached by yearend. 


NONMETALS 


Cement.—The Argentine portland ce- 
ment industry, 15 operating plants with a 
total capacity of 4.99 million tons, in 1967 
exceeded a 3.5-million-ton output and sales 
level for the first time. Public works 
projects consumed 21.5 percent of cement 
deliveries in 1967, slightly higher than 
in 1966. Both official and private estimates 
indicate that cement consumption will in- 
crease markedly to satisfy demands of pub- 
lic works projects and plans for roads, 
power stations and housing. A 100,000- 
ton-per-year cement plant was under con- 
struction at Zapala in Neuquén Province to 
supply the requirements of the El Chocón- 
Cerros Colorados hydroelectric project, and 
annual capacity of another plant at Mal- 
agueño near Córdoba was being increased 
by 200,000 tons. In addition, the Govern- 
ment was considering a plan to raise the 
capacity of a large plant at Olavarría in 
Buenos Aires Province which would cost 
about $15 million, including $11 million 
for imported equipment.’ 


Sulfur.—In 1967 Fabricaciones Militares 
reportedly closed down sulfur mining at 
the Julia deposit in Salta Province, the 
source of most of the elemental sulfur 
recovered in Argentina in recent years. 
Although potential reserves are estimated 
to be at least several million tons of 
volcanic and caliche-type sulfur; geo- 
graphic, technologic, and transportation 
problems apparently made recovery of do- 
mestic sulfur uneconomic compared with 
imports. Import duties on sulfur were 
reduced from 130 to 40 percent in March 
1967, and the remaining sulfur producers 
may find it impossible to continue normal 
operations much longer. 


2 Bank of London «€ South America Limited. 
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MINERAL FUELS 


Coal.—The Government entity, Yaci- 
mientos Carboniferos Fiscales (YCF) con- 
tinued to increase output at the Río Tur- 
bio bituminous coal mines in Santa Cruz 
Province. Gross production for 1967 
amounted to 686,000 tons yielding 412,200 
tons of washed coal compared with gross 
output of 604,396 tons and washed output 
of 356,603 tons in 1966. YCF sales of coal 
soared 50 percent to 354,000 tons during 
1967 with the principal consumers con- 
tinuing to be Government electric power- 
plants, the national railways, and the 
SOMISA steel mill; however, SOMISA 
utilizes Río Turbio coal for less than 12 
percent of its coking coal requirements. 

A feasibility study was completed in 
1967 and reportedly indicated that the Río 
Turbio mines might be able to expand 
annual gross output to over 1 million tons 
on a “reasonably economic” basis although 
their remoteness from consuming centers 
and high transportation costs continue as 
major problems. The Government was con- 
sidering plans to reduce transport costs by 
acquiring more modern cargo vessels and 
improving port facilities at Río Gallegos. 
YCF reportedly will continue to receive a 
Government subsidy of approximately $14 
million annually despite a 30-percent re- 
duction in its total work force in 1967. 


Petroleum.—The most significant devel- 
opments in the Argentine petroleum in- 
dustry during 1967 were a 9.5-percent in- 
crease in crude oil production and the 
enactment of a new hydrocarbons law 
granting concession rights to private 
Argentine and fore:gn companies. As a re- 
sult of increased production, crude oil 
imports declined 29.3 percent. According to 
Yacimientos Petroliferos Fiscales (YPF), 
the Government oil entity, the output in- 
crease was mainly the result of improved 
recovery techniques rather than new wells. 

Provisions of the Hydrocarbons Law 
(No. 17319), promulgated on June 24, 
reversed the oil policy of the previous 
Government. The new law reaffirmed the 
absolute and inalienable rights of the state 
over all hydrocarbon deposits in national 
territories as well as the right to control 
exploitation and marketing of production, 
but it authorizes concessions to private 
firms and recognizes concessions made to 
foreign companies in the past. The former 
Government monopolies, YPF and Gas del 


Estado, will function on a basis similar to 
private companies; however, certain on- 
shore areas are reserved exclusively for use 
of the state entities. The reserved areas in- 
clude nearly all areas where the potential 
for oil production is reasonably well known, 
but present production contracts with pri- 
vate firms in these areas apparently will 
continue in effect, and others may be 
negotiated in the future. 

Under the new law, concessions will be 
granted by the executive branch under the 
tender system. Exploration permits onshore 
will be granted for 9 years, divided into 
periods of 4, 3, and 2 years with a 50- 
percent reduction in concession area size 
after each period. Offshore permits will be 
for an additional year in each case. A 
5-year extension may be granted with a 
further reduction in area. The law provides 
that a maximum area of 100,000 square 
kilometers onshore and 150,000 square 
kilometers offshore can be opened to con- 
cessions; these areas will be divided into 
units of 100 square kilometers, and indi- 
vidual concessionaires would be limited to 
five such units. 

If oil is found, exploitation concessions 
will have a term of 25 years with a 10-year 
extension, and the maximum area, when 
not resulting from previous exploration 
concessions, will be 250 square kilometers. 
A limit of five such concessions may be 
granted to one company. Concessionaires 
will own the extracted hydrocarbons with 
the right to transport, commercialize, and 
industrialize them in accordance with the 
terms of the law and regulations to be 
established by the executive power. Gas del 
Estado will have first preference to pur- 
chase gas produced, and no export of hy- 
drocarbons will be permitted until domestic 
needs are met. The government will fix 
commercial fuel prices, equal in amount for 
both state and private companies but not 
inferior to prices for imported petroleum 
of similar quality. 

Surface taxes during the exploration 
period will rise from about $1.40 to $4 per 
square kilometer, with a much higher rate 
during a 5-year extension. A royalty of 12 
percent will be collected on production of 
oil or gas, but may be reduced to 5 percent 
depending on _ productibility, conditions, 
and location of the well. Income tax is 
established at 55 percent of net profit, after 
deducting royalty, provincial and local 


taxes, and surface taxes during the explo- 
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ration term. As an incentive to encourage 
bidding, companies receiving permits and 
concessions by yearend 1968 will benefit 
from a reduced tax rate of 47 percent for 
the first 10 years if operating offshore or 
50 percent if operating onshore hydrocar- 
bon deposits. 

The first concessions to be offered under 
the new law were submitted for private 
bidding at the end of August. These in- 
cluded an offshore area of 40,000 square 
kilometers east of Bahia Blanca; an off- 
shore area of 39,350 square kilometers east 
and south of Bahia Samborombón, about 
200 kilometers southeast of Buenos Aires; 
and a contiguous onshore area of 18,700 
square kilometers in the Rio Salado region 
of the Province of Buenos Aires. In No- 
vember, the Government received nine bids, 
representing 14 different companies, for 


Table 5.—Argentina: 


concessions in these three areas. An an- 
nouncement of concession awards was ex- 
pected early in 1968. 

The last remaining disputes arising from 
the annulment of petroleum contracts with 
private companies in 1963 were formally 
settled in April 1967. Pan American Ar- 
gentina Oil Co. (Standard of Indiana) 
agreed to a settlement of $59 million, to be 
paid over a period of 9 years, in payment 
for crude oil delivered to but not paid for 
by YCF. In addition, Pan American was 
to continue its Argentine operations under 
a revised contract. Argentina Cities Serv- 
ice Development Co. settled for a sum of 
$14 million, to be paid over a period of 
4 years, for crude oil previously delivered 
to YCF, and will also continue operations 
under a new contract. 


Production of crude oil and natural gas by Province 


Crude oil Natural gas ! 
Province (thousand barrels) (million cubic feet) 
1965 1966 1967 1965 1966 1967 
Santa Cruz... ooo. 34,586 32,130 34,148 94,376 86,405 105,073 
Mendoza... -2-22-22 -2----- 20,421 29,204 34,251 2,820 3,211 3,563 
CHUDUG sc oia dis ale 19,061 17,981 19,499 13,726 13,271 15,440 
Río Neero 2-222222 5,878 13,187 15,797 e deer 6,256 9,798 
ST EE 5,404 4,737 4,149 90,264 85,724 79,315 
Neuquén- --_------------------ 4,891 4,229 4,357 16,465 12,847 12,854 
Tierra del Fuego. __.___._.___-- 3,035 3,291 2,474 2,586 2,863 2,376 
Total ooo nada 98,276 104,760 114,673 220,236 210,576 228,419 


1 Gross withdrawal. Converted from cubic meters at rate of 1 cubic meter equals 35.3145 cubic feet. 
2 Data may not add to totals shown because of rounding. 


Source: 


YPF accounted for 75.5 percent of total 
1967 crude production with an output of 
86.6 million barrels, an increase of 10.1 
million barrels over 1966 output which was 
attributed largely to higher yields by fields 
in Mendoza Province. YPF production re- 
mained fairly steady during the first 9 
months, averaging about 232,000 barrels 
per day, but began to increase during the 
fourth quarter and attained a daily average 
of 259,000 barrels during December. Pan 
American increased production from an 
average of about 22,600 barrels per day 
during the first quarter to about 32,700 
barrels during the last 6 months. Pan Am- 
erican’s increased output, representing 9.1 
percent of total 1967 production, came 
mainly from exploitation of wells in Chu- 
but Province that were acquired in April 
from YPF under terms of the company’s 


Dirección Nacional de Energía y Combustibles. 


renegotiated contract. Output in 1967 by 
Cities Service, the only other major pro- 
ducer (13.8 percent), decreased 9.2 per- 
cent as a result of normal depletion of the 
company's fields in Mendoza. 

The YPF’s 1967 drilling program called 
for 472 development wells and 141 explor- 
atory wells. In its renegotiated contract 
with YPF, Pan American agreed to drill at 
least 150 wells in its contract area over the 
next 4 years provided suitable locations 
became available. Cities Service made a 
commitment to drill 60 wells in a 3-year 
period. Only a few contractor wells were 
drilled in 1967. Preliminary data indicated 
that drilling during 1967 totaled about 
1.15 million meters with 610 wells being 
completed—-430 oil producers, 45 gas wells, 
and 135 dry holes. In all, Argentina had 
7,010 producing oil wells at yearend. Re- 
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serves at yearend were estimated at 2,950 
million barrels of crude oil and 8 trillion 
cubic feet of natural gas. 

YPF embarked on a secondary recovery 
program following completion of its first 
secondary recovery studies in 1966. In Sep- 
tember, YPF closed contracts with Home- 
stake Production Co. and Ryder-Scott Co., 
associated with the Argentire firm of 
Bridas SAPIC, to recondition 170 wells in 
the Sauce and Cerro Bandera fields in 
Neuquén Province. Expected recovery from 
these wells by waterflooding is about 30 
million barrels. YPF also has built pilot 
plants for water injection in the Barrancas 
field in Mendoza and the Cañadón León 
field in Santa Cruz Provinces which were 
studied by Ryder-Scott. In addition, YPF 
concluded contracts with Bolland and Co. 
for secondary recovery technical studies in 
eight oilfields and with Geopetrol of France 
for studies in two fields. 

At the beginning of 1967, YPF had 22 
seismic crews, two gravimeter crews, five 
geological crews, and eight topographical 
crews in the field, all onshore. During the 
year, YPF had a program under way to 
convert from seismographic reflection to 
the magnetic analog system, and a com- 
puter unit to assist in handling data was 
installed in Buenos Aires. During 1968, 
YPF plans to spend about $40 million on 
exploration and drilling activities of its 
own. In addition to drilling, it plans to 
undertake a gravity survey, seven geologic 
and nine topographic surveys, 22 seismic 
surveys, and an aeromagnetic survey cov- 
ering about 127,000 square kilometers. 

Total refinery throughput capacity at 
the beginning of 1967 was about 440,300 
barrels per day. YPF owned about 60 per- 
cent of the total and accounted for the 
same percentage of the total 1967 refinery 


runs of 131,142,658 barrels. Runs of do- 
mestic crude increased by approximately 
8.8 miilion barrels whereas those of im- 
ported crude decreased by 7 million bar- 
rels. 

YPF, Esso, and Shell all had refinery 
expansion and modernization projects un- 
derway in 1967. At YPF’s La Plata refin- 
ery, cracking and topping capacity was 
being enlarged by Japan Gasoline Co., and 
Lummus (of France) was providing new 
primary distillation units. YPF also has 
plans to build a 200,000-cubic-meter-per- 
year lubricating oil plant at La Plata, the 
largest such facility in South America. Ex- 
pansion of YPF’s Lujan de Cuyo refinery 
was to be started in 1968, as was the ex- 
pansion of propane adsorption units at 
Campo Duran. 

Bechtel Corp. of San Francisco will be 
the principal contractor for the construc- 
tion of a new 666-kilometer products pipe- 
line from the Lujan de Cuyo plant to 
Cordoba. This pipeline is linked with the 
building of new facilities at the plant to 
process the highly paraffinic Mendoza 
crudes. | 

It was reported that Gas del Estado 
plans to extend the southern gas pipeline 
600 kilometers farther south and was ne- 
gotiating with Bolivia for the purchase of 
substantial quantities of natural gas to 
permit full utilization of the northern gas 
pipeline from Campo Duran to Buenos 
Aires. The company also was planning to 
build a liquids extraction plant near San 
Lorenzo with a natural gas capacity of 5 
million cubic meters daily, and a 504,000- 
barrel liquefied-petroleum gas bulk storage 
plant near the La Plata refinery along with 
additional tanker loading and unloading 
facilities on the access canal to Dock Sud. 


Digitized by Google 


The Mineral Industry of Australia 


By Lester G. Morrell * 


The spectacular growth of Australia’s 
mineral industry continued through 1966 
and 1967 with value of mineral output 
rising to $701 million? and $794 million, 
respectively. Generally favorable markets 
and prices have contributed, but this 
growth is primarily credited to Australia’s 
emergence as an important supplier of 
iron ore, bauxite, and manganese ore. In 
both years annual increases were recorded 
in a majority of the 60-odd commodities 
produced. According to national indicators, 
the value of minerals produced and ini- 
tially processed during 1966 represented 
3.6 percent of the gross national product. 
However, mineral raw materials provide 
the base for a wide range of manufactur- 
ing and related secondary industries. 

The Australian Bureau of Mineral 
Resources, has pointed out Australia’s full 
self-sufficiency in 27 of the 37 principal 
mineral products regarded as essential to 
the country’s needs. Major dependence 
upon foreign supplies is confined to petrol- 
eum, certain fertilizer materials, chromite, 
nickel, and several nonmetallics. With a 
limited, but steadily increasing domestic 
market, value of mineral product exports 
have totaled more than half the value of 
minerals produced since 1965. Also since 
1965, the balance of minerals trade has 
reversed to “favorable” status. Existing 
long-range contracts with Japanese and 
other consumer markets justify anticipated 
further increases in mineral exports to 
values in excess of $1 billion annually, with 
corresponding benefits to foreign exchange 
earnings, by the mid-1970’s. 

The value of mineral output and value 
of mineral industry products, including 
primary processing and byproducts, for 
recent years, is shown in the following 
tabulation: 


Value, million dollars 


Year Total, including 
Mine output domestic primary 
treatment 
KI WEE 466.6 631.3 
¡2 Se tet ce exh 551.3 746.5 
¡A 606.6 816.6 
T966- nu ina de od 700.8 970.2 
VOGT AAA 794.3 e 1,055.0 
e Estimate. 


In 1966, the most recent year for which 
details are available, the 10 leading 
mineral products accounted for 90 per- 
cent of the total value of Australia’s 
mineral output. In descending order the 
list included the following, with value in 
million U.S. dollars: Black (bituminous 
and subbituminous) coal 169.5, copper in 
ores and concentrates 97.2, construction 
materials 93.5, lead in ores and concen- 
trates 86.2, iron ore 46.3, zinc in ores and 
concentrates 36.8, beach sands (including 
rutile, zircon and ilmentite) 33.6, gold 
29.6, brown coal 22.5, and tin in concen- 
trates 16.0. The value added through 
primary treatment was estimated at $269.3 
million in 1966, of which iron and steel 
making accounted for $147.1 million, 
alumina and aluminum $40.9 million, and 
base metals (copper, lead, zinc, and tin) 
smelting and refining $81.3 million. 

Exclusive of operations employing fewer 
than four persons, 900 mines and quarries 
were operated during 1966, including 161 


1 Chief area specialist, North America-South 
Pacific, Division of International Activities. 

2 Unless otherwise indicated, values have been 
converted from Australian dollars (A$) to U.S. 
dollars at the rate of A$1—US$1.12. 

3 Bureau of Mineral Resources, Geology and 
Geophysics. . Australian Mineral Industry, 1966 
echt Canberra, A.C.T., Australia, 1967, pp. 

12, 
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metal mines, 162 coal mines, 149 non- 
metal operations, and 428 construction 
material quarries. The mines and quarrying 
industry, exclusive of operations with less 
than four employees, employed 47,777 
persons and salaries and wages paid to 
workers totaled A$169.6 million. During 
the past 5 years, trends have been to fewer 
mines (951 in 1962), more employees (45,- 
225 in 1962) and substantially greater 
payrolls (A$119.4 million in 1962). 

Reflecting mine and quarry expansion 
and modernization, expenditures on addi- 
tions and replacements to fixed assets as 
summarized by the Commonwealth Statist- 
can? totaled $165.7 million in 1966, 
compared with $121.2 million in 1965 
and $86.5 million in 1964. In each year 
metal mining facilities were the principal 
recipient (55 to 60 percent) with about 
one-third going to coal mining. Expendi- 
tures by private enterprise on petroleum 
exploration and development in 1966 
totaled $65.8 million, compared with $62.6 
million in 1965 and $43.9 million in 1964. 

Commonwealth Government financial as- 
sistance to the minerals industry distributed 
by industrial sector, has been as follows: 


Value, thousand dollars 


1965 1966 1967 
Petroleum exploration !. 11,663 11,374 11,549 
Gold mining ?________- 2,223 4,238 4,322 
Sulfuric acid pro- 
duction *__________- 2,396 1,566 1,548 
Phosphate fertilizer 
production 4... 25,318 28,916 28,609 
Total. 41,600 46,094 46,028 


1 Petroleum Search Subsidy Act. 

2 Gold Mining Industry Assistance Act. 
3 Sulfuric Acid Bounty Act. 

4 Phosphate fertilizers Bounty Act. 


Many important developments during 
1966 and 1967 marked these as out- 
standing years in Australia’s mineral in- 
dustry. In fulfillment of long-term con- 
tracts with Japanese steel mills, three com- 
panies, Western Mining Corporation, 
Goldsworthy Mining Pty. Ltd., and Hamer- 
sley Iron Pty. Ltd., commenced iron ore 
shipments from newly developed deposits in 
Western Australia early in 1966. The 600,- 
000-ton-per-year alumina plant of Queens- 
land Alumina Ltd., at Gladstone, was com- 


missioned in March 1967, and in May the 
company announced plans to raise capacity 
50 percent by late 1968. To meet the raw 
material requirement of this plant, annual 
bauxite production capacity at Weipa was 
raised to 3 million tons early in 1967. Con- 
struction was started on the Alcan Australia 
Ltd. aluminum smelter at Kurri Kurri, 
New South Wales, and concessions to 
exploit extensive bauxite depos:ts on the 
Gove Peninsula were finalized during the 
year. In Western Australia, capacities of 
the Alcoa of Australia bauxite mines at 
Jarrahdale and the alumina plant at Kwin- 
ana were vitrually doubled during 1966-67 
in a first phase of expansion to 830,000 
tons alumina annually by late 1969. 

Following an energetic development pro- 
gram, Western Mining Corporation Ltd. 
commenced nickel concentrate production 
at Kambalda, Western Australia, in June 
1967. This venture’s success generated a 
rush to acquire leases in nearby areas and 
a nationwide search for nickel. 

Manganese ore export controls were 
lifted in January 1966, and Western 
Australia producers promptly negotiated 
contracts with Japan and increased produc- 
tion. Later in 1966, manganese ore ship- 
ments from deposits on Groote Eylandt 
were started by Broken Hil] Proprietary 
Co. Ltd. l 

The long, nationwide search for an in- 
digenous phosphate rock supply was re- 
warded in 1966 with the discovery of hun- 
dreds of millions of tons near Duchess, 
northwestern Queensland, by Broken 
Hill South Ltd. 

Developments in oil and gas moved 
ahead rapidly during 1966—67. Highlights 
were first oil production from Barrow 
Island, Western Australia, discovery of 
gasfields at Marlin, Victoria; Momba, 
South Australia; and Dongara, Western 
Australia. Interest in offshore areas was 
evidenced by five units operating by mid- 
1967 in coastal waters. Drilling on the 
Gippsland Shelf, off southeast Victoria, has 
considerably increased oil and gas reserves 
in that area and contracts have been let 
for gas pipelines to Melbourne. 


_4 Commonwealth Bureau of Census and Sta- 
tistics. Statistical Bulletin: Mining and Quar- 
rying, No. 15, 1966, Canberra, Australia, July 
1966, pp. 61. 
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PRODUCTION 


Preliminary figures for 1967 indicate 
continued growth in both value and volume 
of Australia’s mineral production. Esti- 
mates by the Commonwealth Government 
showed metallic mineral output valued at 
$433 million. Nonmetallic and construc- 
tion materials production was valued at 


mineral products. The opening of new 
iron ore, bauxite, manganese, and nickel 
mines enabled Western Australia, with 20.3 
percent of the total, to displace Queens- 
land as the second-ranked state. In spite 
of increased production of coal for export 
and the new bauxite and alumina develop- 


$134 million while fuels output was $227 
million. 

Geographically, New South Wales kept 
its lead as the chief mining state with 
38.7 percent of the nation’s total value of 


ments, Queensland’s share fell to 19.2 
percent. Victoria in 1967 accounted for 
8.0 percent, South Australia 5.7 percent, 
Tasmania 3.3 percent, and Northern 
Territory 2.8 percent of the national total. 


Table 1.—Australia: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 r 
Metals: 
Aluminum: 
rn d ua id 359,891 * 796,482 "1,186,412 1,827,123 4,236,076 
AMIA eelere ee 47,094 160,659 202,446 306,970 854,420 
Refined metal... 41,925 80,008 87,765 91,863 92,395 
Antimony (in antimony and lead 
concentrates). --.------------------- r 1,023 r 1,134 r 959 987 e 900 
OEY EE 112 113 40 53 42 
Bismuth (in orel kilograms- aerer. obieedtecSs. scams. OOO: aaa Gases 
Cadmium, refined metal... ._-----.---- 494 502 r 524 526 524 
Chromite occ oes Sed tes ara a 163 73 ee e, Ee 
Cobalt (in zinc concenttatel. --..-..---- 87 74 91 97 e 100 
Columbium and tantalum concentrate. _ 14 15 r 12 5 23 
Copper: 
Ore and concentrate (content) A 114,780 105,720 r 91,839 111,014 89,075 
Blister (primarv). 89,912 81,882 74,592 91,939 74,506 
Refined (primary) EEN r 87,497 r 81,199 60,918 91,404 67,090 
öld EE EE troy ounces.. 1,023,970 963,834 * 877,643 915,797 672,171 
Iron and steel: 
TON ore___-.__-_-- thousand tons 5,603 5,759 6,803 11,608 18,814 
Pip iron ce a do r 3,688 t: 3,993 r 4,251 4,743 5,057 
Ferroalloys: ! 
Ferrochromium, high carbon. . _ 1,112 2,480 1,358 1,781 NA 
Ferromanganese and silico- 
manganese_._...__..___---- 38,937 r 47,997 56,901 56,335 NA 
Ferrosilicon_._.........._---- r 8,334 5,095 4,475 4,476 Na 
Steel ingots and castings 
thousand tons. _ 4,653 r 5,047 r 5,462 5,890 6,201 
i see semimanufactures 1. do. 2,869 3,606 r 4,615 4,607 N 
ead: 
Ore and concentrate (eopntent). 416,876 380,872 367 , 949 370 , 789 378,195 
Refined (primary) -._.....-------- 228,210 206,360 196,409 196,228 194,030 
Bullion, for eport --~------- 81,956 79,561 67,981 75,487 97,111 
Manganese ore, all grades. -......-..-.- 36,640 62,090 103,557 282,462 e 550,000 
Molybdenum, in ore and concentrate - - - LBE 12 EES 
Monazite concentrate... ooo... r 2,096 2,013 r 2,342 2,007 2,638 
Nickel, in ore and concentrate- --.-.-.-- merci ` a INN ` em at nea e 1,000 
Platinum.. troy ounces- . AS ura Sram oe 13 NA 
e 
Seem re ON TeNDery slimes) kilograms.. 1,590 1,590 2,380 2,000 NA 
Silver: 
Ore and concentrate (content) 
thousand troy ounces. - 19,642 18,427 r 17,281 18,876 19,765 
Refined------oooccoooooo-- do____ 8,887 9,258 r 8,696 8,864 9,771 
Tellurium (in refinery slimes)° 
kilograms- - 900 1.600 ee da NA 
Tin: 
Ore and concentrate (content) 
long tons. . 2,860 3,642 r 3,849 4,383 5,379 
Smelter_....._------------ do__.- 2,626 3,021 r3,179 3,640 3,594 
Titanium concentrates 
Ilmenite__...___._.-....---------- r 204,765 308,501 * 448,113 521,249 547,723 
Rutile sc. co e a 186,201 185,298 —r 220,818 251,472 279,377 
Tungsten ore and concentrate (W 
Content) ARA teen andes at Ae E 174 802 948 1,053 956 
Uranium oxide (030s) ri tra 1,100 r 335 335 300 300 


See footnotes at end of table. 
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Table 1.—Australia: 


Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 p 
Metals—Continued 
Zinc: 
Ore and concentrate (content). -..-. 357,111 350,131 * 354,836 375 , 262 404 , 408 
Smelter- so... 222.2 Ase eek 182,662 188,509 202,182 197,530 197,593 
Zirconium concentrate- --.---------.-- 187,797 187,037 r" 230,504 248 ,078 297,031 
Nonmetals: 
Asbestos: 
Chrysotile, fibre and fines. -..-..... 748 r 1,602 r 1,063 569 534 
Crocidolite- 00022. 11,385 r 10,785 9,423 TL 642- A 
o A A A E 8,352 12,499 r 12,168 13,943 14,580 
par EE thousand tons. - 3,119 3,626 3,802 3,674 3,817 
lays: 
Bentonite and bentonite ca... —— 1,555 1,015 r1,220 852 NA 
Brick clay and shale 
thousand tuns. . 4,622 5,164 r 5,137 5,478 NA 
Cement clay and shale _._... do r 234 282 r 257 239 NA 
Damourite day... 500 576 685 624 NA 
Fire ca... thousand tons. . 208 225 237 291 NA 
Kaolin and ball clay......_.. do...- 45 46 62 51 NA 
Stoneware and tile clay-...-.. do 423 494 r 443 440 NA 
ENEE uo tira tebe do ` 96 12 24 26 NA 
Diatomites..2.04 na th ls . 5,927 8,872 t 7,070 7,228 e 3,700 
Feldspar.___._._....___-.------------ 8,984 9,157 8,864 7,376 e 5,000 
Fertilizer materials: Phosphate rock..... 5,004 5,780 4,592 5,807 e 12,000 
Fluorspar________.____.---_-..-.------ 15 r 50 r 45 30 2.222222 
Fuller’s earth, 276 162 90: sida NA 
Gem stonege value, thousands $2 ,922 $3 , 469 $4,404 $4,653 NA 
GV DSUM ioe es ee eee ewes r 698,350 r 799,126 846 , 898 813,026 787,000 
AAA EE 106,283 102,872 161,201 151,902 
Lithium minerals 3... 3 264 31 1,009 678 
Magnesite. 20002. DEER 57,860 31,752 r 26,785 19,870 e 22,000 
Pyrites, including cupreous pyrites.....- 197,158 223,610 207,285 249,946 e 270,000 
EE thousand tons. - 59 554 66 655 NA 
Talc and soapstone_____..._.-_...-_-- 14,167 r 17,033 r 19,695 21,710 e 19,000 
Mineral fuels: 
oal: 
Bituminous +t...... thousand tons. . 25,200 27,841 31,937 33,869 35,267 
Cok Lignite (brown coal)_._._..... do 18, 753 19,340 r 20,090 22,135 23,762 
oke: 
High-temperature- -._..-... do 2,896 3,092 3,096 3,235 3,651 
Low-temperature °________.._._-- r 809 r 779 r 749 e 650 NA 
Fuel briquets- -------------.---- do___- 1,917 1,885 1,935 1,889 1,873 
Natural gas__.._.___million cubic feet. - 9 106 144 143 152 
Petroleum: 
Crude. -thousand 42-gallon barrels.. ......... 1,491 2,622 3,390 7,594 
Refinery products: 
Gasoline__._______-_-- do 35,089 40,809 43,901 46,704 52 , 826 
Kerosine and jet fuels. ... do... 3,673 4,459 4,224 5,778 7,232 
Distillate fuel ol. do. 20,369 19,549 20,095 22,041 25,844 
Residual fuel ol. do 32,151 33,493 34,580 37,929 40,737 
Lubricants.---..-...-.- do 551 1,400 , 805 1,868 2,291 
Other products..._..---.- do...- 4,767 5,366 7,523 8,648 8,591 
Refinery fuel and Logg. do... 9,435 9,809 11,441 12,373 13,415 
Totali ocean do 106,035 114,885 123,569 135,341 150, 936 


e Estimate. P Preliminary. r Revised. 


NA Not available. 


1 Ferroalloys and steel semimanufactures are reported for fiscal years ending November 30. 


? Year ended June 30 of year stated. 

3 Petalite, amblygonite, and spodumene. 

4 Includes semianthracite and subbituminous. 
$ Includes coke breeze. 


TRADE 


Mineral commodities * accounted for 17 
percent of total Australian merchandise 
exports and 14.6 percent of total imports 
recorded during the 1965-66 Australian 
fiscal year. Mineral commodity exports 
were valued at $490.2 million in 1965-66. 
Metallic minerals and metals made up 
78.2 percent of the total; nonmetals ac- 


counted for 2.5 percent, and fuels con- 
stituted 19.3 percent. Leading export items 
and their value in millions of U.S. dollars 
were as follows: Lead (bullion and refined) 
$74.2, coal $70.7, steel semimanufactures 
$64.4, beach sand products (ilmenite, 


a 5 Includes commodities listed in tables 2 and 
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rutile, zircon) $32.6, copper (blister and 
refined) $30.8, zinc $30.2, and gold $27.0. 

The value of mineral commodity imports 
in the same period totaled $475 million, 
of which metallics, nonmetals and fuels 
comprised 25.9, 14.2, and 59.9 percent, 


respectively. Principal items and values in 
millions of U.S. dollars were crude petro- 
leum $222.8, steel semimanufactures $88.1, 
refined petroleum products $56.8, fertilizer 
materials $32.8, sulfur $10.3, asbestos $7.1, 
and ferroalloys $6.8. 


Table 2.—Australia: Exports of mineral commodities ! 


(Metric tons unless otherwise specified) 


1965-66 Principal destinations, 1965-66 


Commodity 1964-65 
Metals: 
Aluminum: 
Bautista 518,144 _..._..... 
y EE 598 1,512 Japan 910; United States 220; West 
Germany 219. 
Unwrought. ooo 22,313 19,079 United States 7,710; United Kingdom 
4,019; Netherlands 2,585. 
Sermimanuiacturen 643 2,379 Canada 1,166; United Kingdom 341; 
New Zealand 251. 
Beryllium ore and concentrate. -.-...-..-. 87 62 All to United States. 
Cadmium, refined metal *..._........ a 380 503 KC Kingdom 217; United States 
Copper: 
Ore and concentrate, gross weight.. 46,611 42,634 Japan 42,475. 
Blister, cement, etc... 169 5,638 All to Japan. 
A eee eens 905 2,646 Japan 1,083; West Germany 560. 
Ingots, blocks, billets 3. .._...._...-. 2,171 26,844 Netherlands 10,265; United Kingdom 
6,320; United States 4,963. 
Semimanufactures. .-...--.-------- 3,304 16,535 New Zealand 5,514; West Germany 
3,391; United States 2,635. 
Pipe, tubes, and wire. ........--.-- 1,369 2,984 New Zealand 1,527; West Germany 
497; Netherlands 341. 
Gold: 
Ore and concentrate, troy ounces.. "50,588 83,533 NA. 
content. 4 
Crude bullion, content. ..... do 157 1 NA. 
Mint bultton do.... 576,575 768,702 All to Hong Kong. 
Sheet, strip, dust......-..-.-- do 8,274 9,625 New Zealand 8,467. 
Iron and steel: 
Iron ore and eoncentrate --_.-._.-.-- 98,202 343,279 Japan 333,735. 
Iron pyrites and cinder..........-- 75,098 71,195 Japan 57,135; Taiwan 14,060. 
y A A 374,404 269,314 Japan 240,699: Taiwan 17,309. 
PIG TON Socia cia 60,672 50,630 New Zealand 7,201; United States 
5,663; West Germany 5,599. 
Steel ingots, blooms, slabs, etc... . - r 5,953 82,040 Spain 30,763; Phillippines 16,938; 
Hong Kong 11,655. 
Steel semimanufactures..-.....-.-- 347,979 482,667 N er UE 222, 897; United States 
Lead: 
Ore and concentrate, gross weight... 103,569 120,151 United States 46,584; Japan 32,900; 
Belgium-Luxembourg 23,741. 
Refined, unewrought 153 , 637 162,374 wee SE 78,361; United 
tates 
Bullion, lead and silver-lead. .....-. 59,156 90,551 Wer Kingdom 67,735; Netherlands 
Semimanufactures__......._.---_-- 5,570 5,563 New Zealand 3,141; Japan 835; 
Philippines 635 
Manganese otre --------022---------- 55,615 70,139 Japan 63,253. 
Monazite concentrate___._._....._.--- 2,172 2,369 United States 1,300; France 437; 


Platinum-group metals: 


Ore and concentrate ?, kilograms.. ‘21,232 


gross weight. 


Platinum metals 3_...troy ounces.. 1,262 
Silver: 
Ore, con- thousand troy ounces. - 8,305 
centrate, crude bullion, 
content 4. 
Mint bullion do...-. 1,367 
Sheet, strip, dust.....-.-.... do... 92 
Tantalite-columbite concentrate......-- 48 
Tin: 
Ore and concentrate, long tons.. 1,254 
gross weight. 
Unwrought.---.--...------ do...- 39 


See footnotes at end of table. 


West Germany 354 
7,277 Wee 4,487; undisclosed 
1,538 Hong Kong 927; United Kingdom 366. 
NA 
247 All to United Kingdom. 
178 New Zealand 165. 
7 United States 4; Netherlands 2; 
United Kingdom 1. 
2,019 United Kingdom 1,756. 


15 Undisclosed 8; New Zealand 6. 


S 
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Exports of mineral commodities !}—Continued 


(Metric tons uniess otherwise specified) 


Commodity 1964-65 1965-66 Principal destinations, 1965-66 
Metals—Continued 
Titanium concentrates: 
Iimenite, minimum 45 percent 280,316 395,545 United Kingdom 206,431; United 
TiOs. States 82,448. 
Rutile, minimum 90 percent 245,548 238,116 United States 132,638; Japan 
TiOs. 20,492. 
Tungsten concentrates: 
Scheelite- ee 1, 753 1,321 West Germany 529; United Kingdom 
230: Japan 188. 
Wolframite. -2-2-2222 367 569 Kë States 325; United Kingdom 
71. 
Zine: 
Ore and concentrate, gross weight.. 206,317 247 , 756 E g agaon 177,511; Japan 
Ingots, blocks, slabs, etc__.______-_- 86,016 100,774 United Kingdom 21,704; India 16,487 
United States 15, 305. 

Semimanufactures_____._.__.__--- 2,228 891 Rat Sieg 501; New Zealand 217. 

Other forms. _-._____._.--____.-- 135 225 New Zealand 65; Japan 61. 

Zircon concentrate, minimum 30 216,382 224,541 United States 51 ,487; United 

percent ZrSiO.. Kingdom 39,1 53; France 33,740. 

Nonmetals: 
Abrasives: 

Industrial diamond 3__.__.. carats.. 70,573 44,159 United Kingdom 35,892. 

Other natural abrasives__._._..._.... 82 104 Undisclosed 58; New Zealand 46. 
Asbestos, crude and fibre $. .-......... 6,567 3,983 RE 896; Japan 581; Singapore 
Cement, construction Cvpen. 3,956 2,738 Nauru 1,394; Christmas Island 789. 
Clay, fire, sillimanite and others. ....  —— 1,990 2,949 United Kingdom 1,145; Japan 1,094. 
Gem stones: 

Diamond 3. carats. _ 3,006 2,334 New Zealand 926; Belgium-Luxem- 

bourg 679; United Kingdom 501. 

Opal 3, value, thousands.. $5,551 $6,856 Japan $3, 223; United States $1,214; 

Hong Kong $1,214. 

Other, cameo, intaglio.....- do. $430 $979 United Kingdom $452; France $170. 
Graphite. _._..-.---_-.- 2 eee ee. 20 22 NA. 

Y DRUM dale 169,228 187,409 New Zealand 107,323; Malaysia 

29,204; Taiwan 28, 128. 
Mapnegite ---------2a2--2-a2aanuMMn 2,614 2,306 United States 970; New Zealand 426. 
Mica, erude ooo ooo. 3 29 NA. 
Salto ono ar ac ee 113,463 102,936 Japan 83,603; New Zealand 12,941. 
Stone, construction. - value, thousands. - $13 $35 Undisclosed sed $26; New Zealand $9. 
Tale and eteatite 5,135 9,992 Netherlands 4,813; Sweden 2,162. 
Mineral fuels: 

A ee thousand tons. - 6,160 7,777 Japan 7.315; New Caledonia 240. 
Coke and semi-coke_____._____..____-- 08, 463 112,202 ge GE 99,840; Philippines 
Petroleum refinery products: 

Gren SE 42-gallon barrels.. 483 454 New Zealand 283; Philippines 137. 

ine, total. 

Kerosine and jet fuel. ...... do.... 507 594 New Zealand 341; Fiji 222. 

Distillate fuel ol, do... 1,891 1,366 Singapore 503; New Zealand 292; 

Mozambique 231. 
Residual fuel ol. do.... 5,369 3,839 Singapore 1,316; New Caledonia 
1,073; Japan 910. 
Lubricants. .....-...--.... do.... 461 443 New Zealand 241; South Africa 143. 
Other products.-.....-..... do... 98 108 New Zealand 87. 


NA Not available. 


1 Periods shown are fiscal years July 1 to June 30. 
2 Data not available on quantities of cadmium exported in lead and zinc concentrates. 


3 Includes reexports. 


4 ` Quantities given are for 1964 and 1965 calendar years, respectively. 


$ Mostly crocidolite. 
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Table 3.— Australia: Imports of mineral commodities ! 


(Metric tons unless otherwise specified) 


Commodity 1964-65 1965-66 Principal sources, 1965-66 
Metals: 
Aluminum: 
Scrap, includes alloys. -.......-.... 1,001 996 New comand 328; Canada 199; Fiji 
Pigs, ingots, blocks, ete .....--- 331 396 Ware Kingdom 195; United States 
Semimanufactures 3... D 1,602 3,465 E Kingdom 1,553; United States 
Pipe, tubes, powder, wire? 1,243 381 West German Se oe Kingdom 
96; United 
Antimony: 
Ore and concentrate, gross weight. ` SL: reen 
Metalcore es oe 255 189 Mainland China 182. 
Bismuth metal. `. 11 8 United Kingdom 5; Japan 2; Mexico 1. 
hrome ore and copncentrate --.-.-.-.-- 29,388 12,233 Rhodesia, Southern 7,122. 
Cobalt and cobalt base alloys. _.._.._._..- 5 53 Zambia 33; Belgium-Luxembourg 9; 
Congo (Kinshasa) 6 
Copper: 
Ore and concentrate. ---.-.----..-- 10 932 Canada 924. 
el es. fe se we oe et ee 534 143 Papua-New Guinea 84; Solomon 
Islands 46. 
Ingots, blocks, billets. ....._._...... 18,621 935 United States 925. 
Semimanufactures ?2_..___.__._.... 2,449 1,392 United Kingdom 506; undisclosed 886. 
E aoe tubes, powder, wire... _- 506 920 Japan 408; United Kingdom 309. 
O e 
Ore and concentrate, gross weight... -.__._... 6 All from Fiji. 
Crude bullion, gold troy ounces.. 128,778 147,016 Fiji 107,049; Papua-New Guinea 
content 2. 39, 659. 
Refined bullion.........-...-- do 1,082 50,732 West Germany 47,355. 
Iron and steel: 
Ore and concentrate, includes 281,950 288,315 New Caledonia 288,112. 
pyritic materials. 
EE 535 1 NA. 
Ferroalloys: 
Ferrochromium. _...___._---- 3,358 3,259 Rhodesia, Southern 1,174; Sweden 
624; Japan 559. 
Ferromanganese ?7___.____.__- 9,728 11,866 WC der of South Africa 9,191; Japan 
Ferromolybdenum...-..-.-.----- 185 248 ees 97; United 
tates 91. 
Rerrosailieon. 8,727 10,534 Norway 5,044; Republic of South 
Africa 4,682. 
Ferronickel_ 2. 1,378 1,097 New Caledonia 1,057. 
A ee 1,927 1,599 Rhodesia, Southern 605; Republic of 
South Africa 294; Japan 222. 
Ingots, blooms, etc ?2___.._......--. 57,339 6,422 Japan 5,318; United Kingdom 785. 
Semimanufac- value, thousands. - $104, 689 $69,716 Japan $31.984; United Kingdom 
tures ? rolled or $18.216. 
drawn. 
Pipes, oC castings and do NA $18,852 Japan $5,856; United Kingdom 
forgi $5,528; United States $2,565. 
Lead and E base alloys ?, includes 447 72 United Kingdom 20; United States 
semimanufactured forms “and pipe. 14. 
Magnesium and magnesium base alloys. 463 900 United States 385; Canada 254; 
Norway 206. 
Molybdenum and vanadium ores and 5 22 United States 18. 
concentrates. 
Manganese ore: 
Battery grade 1,296 Ghana 996; mainland China 300. 
Metallurgical grade_.__._...__.._-- 74,509 33,596 New Hebrides 16,257; Republic of 
South Africa 14,949. 
Mercury EE 76-pound flasks.. 2,681 1,345 Spain 683; Mexico 160. 
ickel: 
Matte and other crude forms. ..-..- 1,432 463 Canada 434. 
Pigs, ingots, granulated. ..........- ,272 987 United Kingdom 429; Canada 487; 
Norway 121. 
Bars, rods, anodes, powder ?2_...... 568 537 Canada 408; United Kingdom 117. 
Platinum-group metals ?___troy ounces. . 3,792 17,839 United Kingdom 17,684. 
SE metal_______- value, thousands. - $217 $159 Japan $131; Sweden $20. 
ilver: 
Crude bullion, silver troy ounces.. 89,417 88,374 Fiji 61,299; United Kingdom 24,938. 
content. 
Refined bullion. -.---....-.-.- do___- 2,807 10,310 All from New Zealand. 
Tin and tin base alloys....-.- long tons. ` 1,788 511 Malaysia 447; mainland China 60. 
Tungsten and tungsten base alloys...... 81 18 United Kingdom 6; Canada 6; France 
Zinc: 
Ore and eonceentrate .--.-..---~-e--- NA 5,165 All from Iran. 
Zinc and zinc base alloys. ..-.-....- 278 142 United Kingdom 103. 
Zirconium ore and concentrate...... NA 8 S 


See footnotes at end of table. 
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Table 3.—Australia: Imports of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 


1964-65 1965-66 


Principal sources, 1965-66 


Nonmetals: 
Abrasives: 
Industrial diamond.......- carats. _ 


Pumice and tripoli. -..-.-...---... 
Garneticuon a tl a ed 
Flintstone and pebbles___________- 
Arsenic trioxide_-._____..-._..___-_-- 
bestos: 
Chrveoile -- 


Amosaite See 


men em em e mm mm wm ve wm zm mm mr em vm em ge ep mn ms mm em om wm me ges mm es 


Boron minerals, crude and concentrate. _ 
Cement, construction types ?..........-. 


Clays: 
China, kaolin, potter... 


Fire and ball -222.2222222 


Cryolite, natural and synthetic_______-_- 
Diatomite and other earths_____._____- 
Fertilizer materials: 
Nitrogenous: 
Sodium nitrate natural... _____- 
Manufactured nitrogenous 
fertilizers. 
Phosphatic: 
Phosphate thousand tons.. 
roc 
Other manufactured 
phosphatic materials. 
Potassic: 
Potassic salts, natural..._..... 
Manufactured potassic 
materials. 
Other and mixed fertilizers ?2. _._.... 


LE d te EE 


Gem stones: 
Gem diamond. ..-.-..---..--- carats.. 


Pearls and other value, thousands. _ 
precious and semi- 


Graphite: 
Colloidal.. ._......- SE 


Crystalline. .---.---------------- 

Amorphous. .-___.-.---.---------- 
Iodine, crude______.____-.----------- 
Iron oxide oigments? 
Kyanites EE 
Limestone.......-.- EE 
Lithopone.---------------2---------- 


Magnesite, crude, calcined and fused.... 
Mica: 
Block or sheet. -.-..-.---2---202--- 


JU AAA e cee 
Ground and scrap---------------- 


See footnotes at end of table. 


416,080 445,597 


1,573 1,145 
130 94 
1,545 356 
1,757 1,217 
31,358 36,960 
7,756 9,296 
2,582 2,405 
2,243 1,450 
1,313 1,900 


62,430 69,110 


20,924 27,397 
8,101 7,814 


12,985 8,765 
3,532 136 
5,882 5,109 
1,176 5,810 

84,305 68,860 
2,558 2,840 

NA 270 


18 

110,773 109,868 
42,198 16,438 
8,565 15,778 


35,237 31,747 


NA $1, 457 


$1,465 NA 

NA 864 

95 25 

477 166 

176 186 

Se 878 

6,328 8,613 

1,805 978 

NA 198,851 
1,161 


42,342 22,378 


44 34 
143 101 
1,042 725 
887 444 


Republic of South Africa 263,478; 
nited Kingdom 79,005; United 
States 59,330. 
United States ote New Zealand 488. 
United States 7 


NA 
Sweden 819; France 312. 


Canada 36,341; Republic of South 
Africa 402. 
Republic of South Africa 8,302; 
anada 680. 
Canada 1,944; United Kingdom 879. 
Manang China 850; United States 


United States 1,899. 
Taiwan 21,608; United Kingdom 
20,492; Japan 18,675. 


Kee: Kingdom 20,606; United 

ates 

United Sates 3, 439; United Kingdom 
eine Republic of South Africa 


9 o 
United States 15,474. 
United States 8,185. 
All from Denmark. 
United States 5,043. 


Chile 5,784. 
Canada 25,886; United States 14,257; 
Belgium-Luxembourg 7,954. 


United States 826; Christmas Island 
798; Nauru 747. 
Japan 244. 


NA. 

United States 83,477; France 11,645. 

West Germany 10,266; United States 
3.343. 


United Kingdom 6,342; Republic of . 
ER Africa 4, 769; mainland China 


Republic of South Africa 11 326; 
elgium-Luxembourg 9, 938; 
Israel 4,235. 
Japan $566; India $234. 


vate Kingdom 419; United States 


United Kingdom 20. 
NA 


Ceylon 116. 

Ceylon 338; mainland China 246, 

Japan 8. 

West Germany 3,442; Spain 2,084. 

India 644; United States 333. 

Japan 198, 846. 

United Kingdom 857; West Germany 
285; Netherlands 204. 

Japan 9,652; ee States 7,566; 
India 4, 991 


India 30. 

India 96. 

Republic of South Africa 349; India 
193; United Kingdom 108. 

United Kingdom 483. 
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Table 3.—Australia: 


(Metric tons unless otherwise specified) 


Imports of mineral commodities !—Continued 


Commodity 1964-65 1965-66 Principal sources, 1965—66 
Nonmetals—C ontinued 
Quartz and ouartzite 44 534 NA 
AA A hs ga el eee 6,673 7,205 United Kingdom 6,105. 
Sllimanite o. 341 1,008 NA 
Stone, construction ?_ value, thousands. . $562 $493 Italy $382; Sweden $24. 
Sulfur, elemental ze 0,824 410,406 United States 189,243; Canada 
178,787; Mexico 42,258. 
Tale, steatite and chalk. `, 2,378 11,547 France 7,005; United Kingdom 
ad 2,285; mainland China 1,416. 
Vermieultte -__- ee 2,923 2,585 Republic of South Africa 2,485. 
Mineral fuels: 
Asphalt, bitumen and pitch: 
Natural minerals__._._.________-- 494 3,770 Taiwan 2,337; Trinidad and Tobago 
950; United States 452. 
Petroleum bitumen-____.._.__-_-- 2,242 193 United Kingdom 149. 
Coal tar and coal tar pitch EE EG 12,257 9,127 United States 8,997. 
Carbon and carbon black? 4,056 4,733 Ken States 2,832; United Kingdom 
Coal, all types, includes briquets....-.-.- 9,429 8,656 Republic of South Africa 7,119; 
United States 1,490. 
Coke and semicoke... .-------------- 52,316 56 , 302 oea States 46,169; West Germany 
10, : 
Peat- elt 1,414 2,046 West Germany 1,623; Ireland 254. 
Petroleum: 
Crude.-_thousand 42-gallon barrels.. 117,986 126,345 Saudi Arabia 16,074; Kuwait 5,786. 
Refinery products: 
Liquefied 42-gallon barrels. NA 48 United States 31. 
petroleum gas. 
Gasoline 
thousand 42-gallon barrels. _ 6,635 6,816 Iran 3,787; Aden 1,058. 
Kerosine and jet fuel 3 do ` 1,911 2,090 Aden i 624; Malaysia 438; Indonesia 
Distillate fuel oil. _..... do.... 1,472 1,479 Japan 360; Malaysia 281; Singapore 
Residual fuel oil 2. _...- do___- 700 317 Malaysia 143; Singapore 140. 
Lubricants ?____..___-_- do____ 926 506 United States 256; Netherlands 
Antilles 124; United Kingdom 68. 
Petroleum turpentine..._do.... 202 50 mee 23; Malaysia 14; United States 
Other products ?._...... do. 464 781 Indonesia 342; United States 128. 


NA Not available. 

1 Periods shown are fiscal years, July 1 to June 30. 

2 Owing to change in commodity classification system, data for 1965-66 do not compare precisely with 
those for previous years. 


COMMODITY REVIEW 


METALS 


Aluminum.—Although the combined out- 
put of refined aluminum by Australia’s 
two reduction plants set new national re- 
cords in 1966 and again in 1967, the in- 
dustry's outstanding recent developments 


west side of Gulf of Carpentaria in North- 
ern Queensland (200 million tons). Two 
of these deposits were being exploited in 
1967—Weipa by Commonwealth Alumi- 
num Corporation Ltd., and Darling Ranges 
by Alcoa of Australia Pty. Ltd. 


have been in bauxite mining and alumina 
facility construction. Since 1965 annual 
bauxite output has more than tripled and 
alumina output has increased fourfold. 
Australia's bauxite resources, estimated 
at around 3.5 billion tons, are considered 
to approximate one-third of the world’s 
supply. The three major Australian de- 
posits are at Weipa, on York Peninsula in 
Queensland, (2.5 billion tons); in the 
Darling Ranges, Western Australia (over 
500 million tons); and at Gove, on the 


The Gove deposits, following extensive 
field studies and development program 
negotiations, were assigned in February 
1968 to Nabalco Pty. Ltd., a consortium 
of Swiss and Australian companies. Plans 
call for mining 1 million tons of bauxite 
annually and construction of a 500,000- 
ton-per-year alumina plant, townsite, and 
shipping port with production to commence 
by 1971. 

By mid-1967 completion of new facilities 
at Weipa raised annual bauxite capacity 
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to 3 million tons and provided for future 
expansion to 5 million tons. The port 
access channel was deepened to accomodate 
60,000-ton ships and loading equipment 
capable of 3,000 tons per hour was 
provided. Further plans for Weipa in- 
clude a calcined bauxite abrasives plant 
and a refractory manufacturing plant. 
Through 1967 the entire output of bauxite 
was ship-loaded for export or for delivery 
to domestic alumina plants. Export con- 
tracts call for about 1 million tons an- 
nually to Japan and 500,000 tons to West 
Germany and France. The Queensland 
Alumina Ltd. plant at Gladstone is com- 
mitted to take 1.3 million tons per year, 
and 130,000 tons is to be supplied annually 
to the Comalco Aluminum (Bell Bay) 
Ltd. works in Tasmania. 

The Queensland Alumina Ltd., 600,000- 
ton-per-year plant came on stream in 1967. 
The company later embarked on an en- 
largement program to raise capacity to 
900,000 tons by late 1968. 

In Western Australia, Western Alumi- 
nium Ltd., a subsidiary of Alcoa of 
Australia Pty. Ltd., reappraised bauxite 
reserves at Jarrahdale in the Darling 
Range at over 500 million tons. Mining 
and transportation facilities are being ex- 
panded and the alumina plant’s capacity is 
being increased from 410,000 to 830,000 
tons per year. Completion of these pro- 
jects is expected in late 1969. Aside from 


Table 4.—Australia: 


supplying about 80,000 tons per year to 
the Alcoa of Australia Pty. Ltd. smelter 
at Port Henry, Victoria, 330,000 tons of 
alumina is exported annually to the United 
States and Japan. 

A new bauxite discovery in the Kim- 
berley area was being investigated in 1967 
by United States Metals Refining Co. and 
American Metals Climax Inc. Feasibility 
studies, including an alumina plant and 
shipping port, were being discussed with 
the Government of Western Australia. 

The expansion of the Comalco smelter at 
Bell Bay, Tasmania, was completed during 
1967 and construction of the Australian 
Aluminium Co. Ltd. (subsidiary of Alcan 
of Australia Ltd.) smelter at Kurri Kurri, 
New South Wales, proceeded throughout 
the year. By 1969 Australia’s aluminum 
smelters will have a combined ingot 
capacity of 150,000 tons per year, distri- 
buted as follows, in metric tons: Alcan of 
Australia Ltd. 36,000; Alcoa of Australia 
Pty. Ltd. 41,000, Comalco 73,000. 

Domestic refined aluminum consumption 
in 1966 totaled about 71,000 tons distri- 
buted to the following industry groups: 
Architectural and building 32 percent, 
manufacturing and power 30 percent, con- 
sumer durables 17 percent, transporation 
10 percent, and containers, and agricul- 
tural 11 percent. 


Copper.—Despite generally favorable 
market conditions and higher output by 


Major copper industry facilities 


Production 
Facility (metric tons of copper 1) 
1964 1965 1966 

Mines: 

Mount Isa Mines Ld eee eee ee 68,334 56,321 65,159 

Mount Morgan Ltd coxccoumciosonor sacarina e 7,542 4,746 , 98 

Broken Hill Gel ooo e o cla cdo es do 3,378 3,222 3,084 

Cobar Mines Pty. Ltd. - 0 ooo 216 1,910 6,048 

Mount Lyell Mining and Railway Co. Lg 13,737 13,968 15,656 

Electrolytic Zine Co. of Australiasia Ltd- 02... 1,381 1,444 1,622 

Ravensthorpe Copper Mines, NL -222222222202220 1,011 644 591 

Tennant Creek Geld 2 eee , 269 6,743 6,928 

Rum Jungle eldoctor ll is 819 2,909 2,906 
Smelters: 

Mount. Isa Mines Ltd. ---..---- ocio 58,223 52,962 64,719 

Mount Morgan Ltd... oo occ neath depuesto 7,534 4,698 6,981 

Electrolytic Refining and Smelting Co. of Australia Pty. Ltd... 2,271 3,139 6,070 

Mount Lyell Mining and Railway Co. Ltd. 14,455 13,799 14,169 
Refineries: 

Mount Isa Mines Ltd eee o 61,507 44,322 69,285 

Electrolytic Refining and Smelting Co. of Australia Pty. Ltd 10,455 6,213 22,118 

Mount Lyell Mining and Railway Co. Ltd 11,606 10,383 (2) 


1 Metal content of ore for mines: blister copper for smelters; and electrolytic for refineries. 
2 Since October 1965 all refining has been done by Electrolytic Refining and Smelting Co. of Australia Pty. 
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most Australian producers, mine produc- 
tion of copper in 1967 was lower than in 
any year since 1958. Considerably reduced 
output at Mount Isa Mines Ltd., Australia’s 
largest copper producer, was the major 
cause of the drop. National blister and 
refined copper output were similarly 
affected. 

In November 1966, the Minister for 
Trade and Industry announced that the 
Copper Bounty Act would not be extended 
beyond its expiration date of December 31, 
1966. No payments have been made under 
the Act since 1964 when the price was 
raised to A$680 per long ton. The price 
has fluctuated in line with London Metal 
Exchange pricing to a high at A$1,250 
on August 5, 1966. At mid-1967 the 
Australian price was A$950. 

Mount Isa Mines Ltd. treated a record 
2.84 million metric tons of copper ore in 
fiscal year 1967; however, its copper con- 
tent averaged 2.1 percent, compared with 
about 3.1 percent in each of the previous 
5 years. Blister copper output was 52,926 
tons, or about 24,000 tons below the 
1965-66 year peak. Problems connected 
with the new K57 shaft complex and dif- 
ficulties with dilution in mining certain 
ore bodies were given as responsible for 
lower grade ores. Return to normal opera- 
tions is expected by mid-1969. Reserves as 
of June 30, 1967, included 44.2 million 
tons of copper ore averaging 3.2 percent 
copper and 33.1 million tons of lead-zinc- 
silver ore averaging 7.4 percent lead, 5.6 
percent zinc and 5.4 ounces silver per ton. 

` Mount Morgan Ltd. treated 1.36 million 
tons of ore that yielded 7,206 tons of blister 
copper and 103,355 ounces of gold in the 
year ending July 2, 1967. Ore reserves on 
that date were estimated at 9.68 million 
tons averaging 1.08 percent copper. 

In 1966, its first full year of operation, 
Cobar Mines Pty. Ltd. mined 310,000 tons 
producing concentrates containing 6,048 
tons of copper and 147,334 ounces of silver. 
Reserves in the C.S.A. and Chesney mines 
total about 27.4 million tons averaging 1.3 
percent copper and 6.3 percent zinc. 

Mount Lyell Mining and Railway Co. 
Ltd., in Tasmania, milled 2.17 million tons 
of ore and produced smelter products con- 
taining 14,709 tons of copper, 71,000 
ounces of silver, and 8,/67 ounces of gold 
in fiscal 1967. Measured ore reserves were 
estimated at 16.9 million tons averaging 
1.03 percent copper. Recent drilling in- 


dicated reserves of 60 to 70 million tons. 

Apparent domestic refined primary cop- 
per consumption was 85,988 tons in 1966, 
the highest recorded to date. Copper ore 
and concentrate exports, all to Japan, 
totaled about 39,000 tons in fiscal 1967. 
Blister copper, also all to Japan, amounted 
to 7,858 tons. Exports of refined and semi- 
manufactured forms totaling 11,721 tons 
went primarily to New Zealand, and 
European markets. 


Gold.—Following a brief reversal in 
1966, the downtrend in gold production 
continued through 1967 with output less 
than 700,000 ounces for the first time 
since 1945. According to 1966 data, about 
78.5 percent of the nation’s gold was from 
gold mines, most of which are in the 
Kalgoorlie district of Western Australia. 
Byproduct output from copper ores ac- 
counted for 17.5 percent, and 4 percent 
was recovered from lead and zinc ores. 

Subsidy payments under the Gold Min- 
ing Assistance Act totaled $4,210,000 in 
1966, compared with $2,223,000 in 1965. 
The great bulk of these payments was to 
11 large producers in Western Australia; 
however, a majority of Australia’s 179 (in 
1966) large and small gold mines received 
this form of assistance. The hundred or 
more mines that coproduce gold with cop- 
per or other base metals are not eligible 
for subsidy assistance. 

Principal gold mines, all in Western 
Australia, and their 1966 production were 
as follows: 


Gold 
Company produced 

(troy 
ounces) 
Central Norseman Gold Corp. NL 98,992 
Gold Mines of Kalgoorlie (Aust) Ltd... 158,186 
Great Boulder Gold Mines Ltd 83,129 
Hill 50 Gold Mine NI, 41,201 
Lakeview and Star Ltd_.____________- 148,130 
Moonlight Wiluna Gold Mines Ltd. ` ` 9,697 
North Kalgurli (1912) Ltd............ 70,108 


Virtually all of the gold produced in 
the country and crude bullion imported 
from Papua-New Guinea, Fiji, and New 
Zealand is refined in Australia. The Royal 
Mint at Perth, Australia’s largest gold 
refiner, handles all crude bullion from the 
mines of Western Australia. During 1966 
1ts output totaled 694,669 troy ounces. In 
1965, Engelhard Industries Pty. Ltd., 
Melbourne, refined 72,982 ounces from 
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bullion, wastes and alloys. The Broken 
Hill Associated Smelters Pty. Ltd., Port 
Pirie, refined precious metals from lead- 
zinc smelting and Electrolytic Refining and 
Smelting Co. of Australia Pty. Ltd., Port 
Kembla, recovered precious metals con- 
tained in copper refinery sludges. 
Industrial gold consumption was esti- 
mated at 96,045 ounces in 1966, compared 
with 94,611 in 1965 and 77,580 in 1964. 
Aside from a modest level of foreign trade 
in gold, as indicated by 1966 crude bullion 


imports containing 151,462 ounces, and 
exports of 159,697 ounces in ores and con- 
centrates, the bulk of overseas transactions 
was sales in premium markets (such as 
Hong Kong) arranged by the Australian 
Gold Producers Association Ltd. Such 
sales in 1966 amounted to 737,217 ounces, 
at an average net premium of 18 cents 
per ounce. In 1964 and 1965 quantities 
were, respectively, 448,310 and 736,432 
ounces. 


Table 5.—Sources of Australian gold 


Material 


Mines: 


Copper ore and concentrate 
Lead concentrate 


Lead-copper concentrate. .-.--.----------------- 
Zine concentrate. .-.---.-----2------2---------- 


Refineries: 


Newly won gold? --_---- eee 


Scrap 


e Estimate. r Revised. 
1 Includes alluvial and lode production. 


a ti 


DD vn o mm mm mn em wm em Wm vn ge we mn mm = 


wm o ps e em em em mn ep em e em em ge ve en em em em em em em em e @@e e vm ges 


Troy ounces 
1964 1965 1966 e 
aa 811,003 753,033 718,790 
te 116,468 90,632 160,540 
SUE 12,395 11,358 10 , 842 
La Ue 19,271 18,732 21,430 
EE 4,697 3,888 4,195 
esc Ee 963,834 * 877,643 915,797 
E EE 892,726 820,491 788 , 574 
EENG 19,282 24,449 21,195 
aa lis 141,458 148, 484 133 , 208 
Ee 1,053,466 993,374 942,977 


2 Gold content recovered from minerals produced in Australia. 


Iron and Steel.—The trend of growth 
in the Australian iron and steel industry 
continued through 1966 and 1967. In 1967 
the industry was comprised of 10 com- 
panies and groups, including the Broken 
Hill Proprietary Co. Ltd. family of com- 
panies that dominates iron and steelmaking 
in Australia. With the exception of the 
small state-owned Wood-Distillation, Char- 
coal-Iron Works at Wundowie, Western 
Australia, all the rest are relatively new 
ventures based on the export potential of 
the rich iron ore deposits in Western 
Australia, Tasmania, and Northern Ter- 
ritory. Four companies commenced export 
shipments from Western Australia during 
1966 and a fifth, from Northern Territory, 
in 1967. Tasmania is scheduled to com- 
mence exports from Savage River early 
in 1968 and three companies in Western 
Australia were developing deposits that are 
expected to start before 1971. 

Iron Ore.—Backed by known reserves of 


high-grade iron ore that have been con- 


servatively estimated at 16 to 18 billion 
tons, Australia is destined to assume a 
leading role among world suppliers. The 
19-million-ton 1967 production level is 
expected to rise to double that figure in 
1972 and reach 40 to 65 million tons an- 
nually by 1977. With a rather limited do- 
mestic market, the great bulk of anticipated 
production will be exported. Long-term 
contracts with Japanese steel mills indicate 
that during the 1970's, about 40 percent 
of their blast furnace feed will consist of 
Australian iron ore. Substantial inroads 
are also expected into the European and 
possibly U.S. markets. Within the next 10 
years Australian economists pred:ct that 
up to 30 percent of export earnings from 
minerals will be from iron ore, pellets, and 
concentrates. 

Perhaps the most noteworthy recent 
development in the iron ore industry was 
the Commonwealth Government announce- 
ment in August 1967 to the effect that 


6 Details not available for later years. 
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Table 6.—Status of Australian iron ore production and outlook 


(Million metric tons and million dollars) 


Ore reserves 


Sales ae EES 


held o 
November 30, 1967 1966 


Organization and mine location Products Tons Fe, 
——— —— percent 
Value ! Tons Tons 
Cliffs Western Australian Mining Co. 
Pty. Ltd.?2 
Robe River, Western Australia__..._.. Pellets, fines..._. $1,359 140.2 ..... 3,000 56 
Dampier Mining Co. Ltd. (BHP 
subsidiary) 
Cockatoo and Koolan Islands, and Lump-----.---. (3) (3) 2.9 119 62-66 
Koolyanobbing, Western Australia. 
aa Creek Iron Mining Corp, Pty. 
td. 
Frances Creek, Northern Territory... do... 32 4l A 5 60-62 
Goldsworthy Mining Ltd. 
Mount Goldsworthy, Western Lump, fines... .- 177 20.5 1.3 65 54-64 
Australia. 
Hamersley Iron Pty. Ltd. 
Mount Tom Price, Western Australia. aay ae pellets, 1,204 134.4 2.0 500 64 
nes. 
Morgan Mining and Industrial Co. Pty. 
t 
Mount Bundey, Northern Territory-. Lump---------- 12 L4 A 1.5 62-65 
Mount Newman Consortium 
Mount Whaleback, Western Australia. ` e do... 870 101.6 ____. 345 64 
Savage River Mines 
Savage River, "Tasmania Pellets ` 553 ADT caida 460 45-65 
Broken Hill Proprietary Co. Ltd. (BHP) 
Iron Prince and Iron Monarch, Lump, pellets. - 121 10.7 4.9 136 62-64 
South Australia. 
Western Mining Corp. Ltd. and Partners 
Koolanooka Hills, Western Australia.. Lump........-. 40 5.2 5 7 60 
Contract totals, as of November = ._..---...--- 4,368 463.8 


30, 1967. 


1 F.o.b. shipping port. 


2 Cliffs Western Australian Mining Pty. Ltd. contracts are currently being renegotiated. Proposal figures are 


given. 


3 Dampier Mining Co. Ltd. contracts included with Broken Hill Proprietary Co. Ltd. 
Source: Pratt, R., Australian Iron Ore Exports—Present and Future. Australian Mineral Industry Quarterly 


Review. 
1968, pp. 39-45. 


although approval of contracts would still 
be required, a more liberal policy regarding 
price controls would be adopted. The move 
will permit competition with South Amer- 
ican and West African producers in world 
markets. Companies are now authorized to 
deal directly for competitive terms. 
Existing export contracts, exclusive of 
the Cliffs Western proposals, call for 74 
million tons of exports in the form of 
pellets. Pelletizing plants are being con- 
structed at Port Latta, Tasmania; Dampier, 
Western Australia; and Whyalla, South 
Australia. Two are expected to begin 
shipments to Japan early in 1968. In 
Tasmania, concentrates from the Savage 
River mines will be transported 85 kilo- 
meters by pipeline and pelletized and 
mechanically loaded into ships at Port 
Latta. Initial shipments are scheduled for 
April or May 1968. The Hamersley Iron 
Pty. Ltd. 2-million-ton-per-year pellet 
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plant at Dampier was undergoing pre- 
production tests in December 1967. Ship- 
ments from this plant to Japan are also 
expected to begin early in 1968. The BHP 
pellet plant at Whyalla is expected to be 
commissioned about mid-1968. Besides 
supplying feed to company blast furnaces, 
a contract was signed in October 1967 for 
10 million tons of Whyalla pellets to 
Japanese mills over a 10-year period begin- 
ing late in 1968. 

Pig Iron and Steel.—Details of recent 
developments in Australia’s iron and steel 
industry are largely found in the annual 
reports and statements of The Broken Hill 
Proprietary Co. Ltd. (BHP) whose 
numerous subsidiaries exercise a near- 
monopoly in pig iron and steel manufac- 
ture. Expanditures on plant modernization 
and expansion programs have been averag- 
ing well over $100 million annually in 
recent years. A new 50-ton basic oxygen 
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furnace and continuous casting facilities 
were installed and a new merchant mill 
was being added iin the Newcastle works. 
At Port Kembla a new coke oven battery 
with byproduct plants and several rolling 
mill facilities has recently been provided 
and the No. 5 blast furnace project was 
well advanced at yearend. A universal 
beam mill and additional basic oxygen 
steelmaking facilities have been completed 
and completion of two coke oven batteries 
is expected in late 1968. At Kwinana, 
Western Australia, construction on the first 
stage of the iron and steel plant complex 
continued through 1967. First ore ship- 
ments from the mines at Koolyanobbing, 
using the new standard gage rail line, 
were received in Kwinana in April 1967. 
'The blast furnace and sinter plants are 
to begin operation in 1968. 

According to the company annual re- 
port for the year ending March 31, 1967, 
operations of the BHP group companies 
were at near capacity levels throughout 
the year. Shipments to oversea markets 
totaled over 1 million tons, compared with 
about 370,000 in the preceding year. Pro- 
duction of iron and steel products by BHP 
and its subsidiaries (Australian Iron and 
Steel Pty. Ltd. and Commonwealth Steel 
Co. Ltd.) was as follows for fiscal years 
ending May 31: 


Thousand 

Commodity metric tons 
1966 1967 
Pig EE 4,405 4,655 
Steel ingots___._...._-..--.--- 5,638 6,144 
Blooms and slabs. `. 4,899 5,311 
Sheets, bars, billets, etc... 2,509 , 563 
Plate and strip- -------------- 1,918 2,217 
Mercehant 00000000. 1,408 1,354 
Ot cpa tied A 428 501 
Narrow cold-rolled strip. .....- 60 67 
Nplate. ise tre ste e Seel 243 261 

The Wood-Distillation, Charcoal-Iron 


Works at Wundowie, Western Australia, 
reverted to state ownership late in 1966 
when Australian National Industries Ltd. 
withdrew its option to buy the plant. Pig 
iron production totaled 52,913 metric tons 
in the fiscal year ending June 30, 1967, 
compared with 46,262 tons in the 1965- 
66 year. 


Lead and Zinc.—The bulk of Australia’s 
lead and zinc is produced by companies 
that recover both metals from complex 
sulfide ores. Mine lead output was slightly 
above 1965 and 1966 levels but below the 
1963 peak, while mine zinc production set 
a new record. Smelter output of refined 
lead and lead bullion was also up in 1967 
but slab zinc production has remained 
nearly static for 3 years. Reflecting world 
market conditions, prices to Australian 
producers have dropped from averages of 
A$281.1 and A$286.0 per long ton of 
lead and zinc, respectively, in 1965 to cor- 
responding figures of A$217.5 and A$260.7 
in 1967. By principal company producers, 
mine output of lead and zinc has been as 
follows, in metric tons: 


1964 1965 1966 
Mine —— —— ——— — 
Lead Zinc Lead Zinc Lead Zinc 
North Broken Hill Ltd.......... 70,634 57,375 68,989 54,581 65,117 52,151 
Broken Hill South Ltd 36,053 30 , 502 31,235 29,385 28,165 29,569 
The Zine Corp. Ltd, 101,594 76,801 105,889 84,345 103,030 84,062 
New Broken Hill Consolidated 
EE ENEE 92 ,097 95,038 94,116 106,418 90,428 113,423 
Mount Isa Mines Ltd, 62,920 38,180 50,470 31,466 66,577 44,288 
Electrolytic Zinc Co. of 
Australiasia Ltd 15,180 50,955 14,646 47,053 15,828 50,651 


In 1966 (1965 figures in parentheses) 
the Imperial Smelting process plant of the 
Sulphide Corp. Pty. Ltd. at Cockle Creek, 
New South Wales, produced 21,689 (22,- 
587) tons of lead bullion and 52,351 
(56,161) tons of zinc metal. The Mount 
Isa Mines Ltd. smelter in Queensland re- 


covered 56,170 (47,777) tons of lead in 


bullion and copper-lead dross. The Broken 
Hill Associated Smelters Pty. Ltd. at Port 
Pirie, New South Wales, produced 196,228 
(196,409) tons of refined primary lead. 
And the Electrolytic Zinc Co. of Austral- 
asia Ltd. at Risdon, Tasmania, produced 
145,179 (146,021) tons of refined zinc. 

Further investigation of the lead-zinc ore 
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body at McArthur River in northern 
Queensland by subsidiaries of Mount Isa 
Mines Ltd. revealed ore reserves of around 
200 million tons averaging 4 percent lead 
and 9 percent zinc. Because of the ex- 
tremely fine-grained intermixture of metal- 
lic minerals in the ore, metallurgy is con- 
sidered a problem. The company has spent 
more than $3 million on feasibility studies 
and research and is confronted with pos- 
sible expenditures of over $200 million 
to bring the project into production. 

A 35,000-ton-per-year increase in refined 
zinc capacity is scheduled to become avail- 
able early in 1968 with completion of the 
new refluxing plant at the Sulphide Corp. 
Pty. Ltd. Cockle Creek smelter. 

Domestic refined lead consumption in 
1966 totaled 63,400 tons, of which about 
38 percent was from secondary sources. 
Zinc consumption, all primary, totaled 90,- 


100 tons. 


Manganese Ore.—Australian manganese 
ore production increased sharply after the 
Government eased export controls in 
January 1966. Prompt reaction by pro- 
ducers in Western Australia resulted in 
contracts involving 150,000 tons for de- 
livery during 1967-68 to Japan from the 
several mines’ dominated by Bell Brothers 
Pty. Ltd. First shipments from The Broken 
Hill Proprietary Company Ltd. operations 
on Groote Eylandt in the Gulf of Carpen- 
teria to the Tasmanian Electro Metallurg- 
ical Co. Pty. Ltd. at Bell Bay, Tasmania, 
were made in July 1966. During the first 
9 months of 1967 Australia’s manganese 
ore output exceeded 400,000 tons of which 
200,000 tons were exported to Japan and 
28,300 tons to other countries. 

The Tasmanian Electro Metallurgical 
Co. doubled its annual: high-carbon ferro- 
manganese productive capacity during 
1966 to 75,000 tons. The new capacity 
provided a surplus of 11,000 tons that was 
exported to the United States in October 
1966. 

Apparent Australian consumption of 
metallurgical grade manganese ore amount- 
ed to about 140,000 tons in 1966, com- 
pared with 95,000 tons in 1965. Before 
the Groote Eylandt source became avail- 
able a large part of the domestic require- 
ment was supplied by imports of 50,000 to 
60,000 tons annually. In 1966 manganese 
ore imports fell to 12,500 tons, and for 


1967 the quantity is expected to drop 
below 7,000 tons. 


Nickel.— Australia’s nickel potential was 
considered insignificant until 1966 when 
Western Mining Corporation Ltd. an- 
nounced its decision to exploit the newly 
discovered nickel sulfide deposits at Kam- 
balda, and South Western Mining Ltd. 
reported vast indicated reserves of lateritic 
nickel ores in the Blackstone Range, both 
in Western Australia. In a dynamic con- 
struction and mine development program 
Western Mining Corporation started mill 
operation in mid-1967 and by yearend re- 
ported treating 62,000 tons of ore that 
yielded 15,000 tons of concentrates con- 
taining 13.03 percent nickel and 1.66 
percent copper. Proven ore reserves in 
company holdings have been given as 9.3 
million tons averaging 3.8 percent nickel. 
Initial shipments have gone to the Sherritt 
Gordon Mines Ltd. refinery in Canada, but 
contracts with Sumitomo Metal Mining Co. 
Ltd. called for shipments (40,000 tons con- 
tained nickel, over 10 years) to Japan to 
commence in September 1967. An agree- 
ment with the Western Australia Govern- 
ment provides for erection of a 15,000-ton- 
per-year nickel refinery at Kwinana near 
Perth, Western Australia by 1971. 

South Western Mining Ltd. (owned 73 
percent by International Nickel Co. of 
Canada, 27 percent by Nickel Mines of 
Australia, N.L.) continued investigation of 
the lateritic nickel deposits at Wingellina, 
in the Blackstone Range throughout 1967. 
Reserves were estimated in February at 60 
million tons containing 1.32 percent nickel. 

The recent successful developments in 
Western Australia have stimulated search 
activities that have assumed rush propor- 
tions in the Kalgoorlie-Kambalda vicinity 
and extended to other areas of Western 
Australia and further afield. During the 
past 2 years over 100 leases have been 
granted by the Western Australia Govern- 
ment to individuals and domestic and for- 
eign companies. Several of the leases have 
included drilling, with encouraging results. 

In Northern Queensland, Metals Explor- 
ation N.L. and Freeport of Australia Inc. 
have drill-defined a shallow deposit con- 
taining 45 million tons of lateritic ore 


7 Westralian Ores Pty. Ltd. (subsidiary of 
Bell Bros. Pty. Ltd.) operates mines at Woodie 
Woodie and Skull Springs in the Pilbara Gold- 
field and at Horsehoe in the Peak Hill Goldfield. 
Shipping ports are Geraldton and Port Hedland. 
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averaging 1.55 percent nickel and 0.11 
percent cobalt at Greenvale (about 160 
kilometers northwest of Townsville). 

Domestic nickel consumption, virtually 
all of which has been supplied by imports, 
totaled 2,900 tons in 1966, an increase of 
about 12 percent above the 1964—65 level. 
While the bulk of Australian usage tra- 
ditionally has been by the steel and plating 
industries, a 2-year contract with Sherrit 
Gordon Mines Ltd. provides for return to 
the Australian Mint of 700 tons of refined 
Western Mining Corp. metal for use in 
Australian coins. 


Silver.—Reflecting somewhat higher pro- 
duction of base metal ore from which the 


Source material 


Mines: 


Copper ore and concentrate --------------- 
Lead ore and eoneentrate 
Lead-copper concentrate. -.-.--------------0---- 
Zine concentrate- ---.------------------------ 
Gold bullion, ete... ----2----------- 


Refineries: 


Smelter porodueta 22. co. 
Mint, doré bullion .- 22-2 eee 


The great bulk of Australia’s mine pro- 
duction in 1966 and 1967 was by the 
following companies: 


Thousand troy 


Company ounces 

1966 1967 

Mount Isa Mines Ltd... 6,122 4,582 

North Broken Hill Ltd.-..... 3,658 3,827 

Broken Hill South Ltd. ..... 1,615 1,631 

Zine Corp. Ltd , 485 2,515 
New Broken Hill Consoli- 

dated Ltd, 2,338 2,503 

Reed-Roseberry Mine. ` ` 1,764 1,621 


Tin.—Mine production of tin was at a 
record level and exploration and develop- 
ment activities continued throughout 1967. 
With achievement of full capacity from 
the two new 1,000-ton-per-day mills at 
Rension Bell and Mount Cleveland, Tas- 
mania, and added production from new 
mines in North Queensland and New South 
Wales, the outlook for further increased 
production was bright. 

Consolidation of Australia’s tin smelting 
facilities in mid-1966 involved the joining 
of O. T. Lempriere and Co. Ltd. and 
Sydney Smelting Co. Ltd. with Australian 


great bulk of Australian silver is produced, 
output was at a record level in 1967. From 
a relatively stable price of about A$1.17 
per ounce maintained through 1966 and 
into May 1967, by December 1, 1967, 
Australian silver was priced at A$1.80 per 
ounce. Following the example of many 
other countries, Australia discontinued use 
of silver in newly minted coins, and pur- 
chases by the Treasury were suspended 
late in 1966. As a result, refined silver 
exports in the first 9 months of 1967 
totaled 3.4 million ounces compared with 
234,000 ounces in 1966. 

Silver production by source materials in 
recent years was as follows: 


Thousand troy ounces 


1963 1964 1965 1966 
ne 910 914 825 1,140 
a 16,835 15,485 14,464 15,259 
Saa 942 1,048 1,035 1,108 
ds 731 725 697 1,122 
ces 224 255 260 246 
e 8,659 9,019 8,419 277 
spe ees 228 239 8,714 212 


Iron and Steel Pty. Ltd. in establishing 
Associated Tin Smelters Pty. Ltd. The new 
company modernized and expanded the 
O. T. Lempriere works at Alexandria near 
Sydney, New South Wales, and early in 
1967 commissioned fac'lities, described as 
adequate to smelt all of Australia’s in- 
creasing tin concentrates production. 
The tin industry included 363 tin mining 
operations employing 1,550 workers in 
1966. Approximately 35 percent of 1966 
tin-In-concentrate output was from Queens- 
land, 28 percent New South Wales, and 
22 percent from Tasmania. Principal com- 
panies and quantities of contained tin pro- 
duced in 1965 and 1966 were as follows: 


Long tons 

1965 1966 
Aberfoyle Tin NL, 436 403 
Ardlethan Tin NL 590 621 
Austral Malay Tin Ltd___________- 93 188 
Cooglegong Tin Pty. Ltd, 144 ¢149 
J.A. Johnson € Sons Pty. Ltd._.._.-.. 83 e104 
Pilbara Tin Pty. Ltd_............. 5 e224 
Ravenshoe Tin Dredging NL 187 541 
Renison Ltd 334 385 
Tableland Tin Dredging NL 635 ¢ 470 
Tullabong Tin Syndicate_________- 307 275 


e Estimate. 
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Domestic primary tin consumption was 
4,285 long tons in 1966, including 2,600 
tons used in tinplate production, 1,008 
tons in solder and the balance for tinning, 
alloys, and other uses. The great bulk of 
exported Australian tin, totaling 1,272 tons 
in 1966, has been in concentrates, largely 
to United Kingdom. 


Titanium.—Australia's beach sand min- 
ing industry continued to expand through- 
out 1966-67 and established successive 
production records for each of the principal 
concentrate products, ilmenite, rutile, and 
zircon, in both years. Developments inclu- 
ded additions to existing facilities, several 
new producers, and successful offshore 
ventures into high-dune areas on east coast 
islands. A survey? of Australia’s beach 
sands resources published early in 1968 
estimated potential reserves at 6.55 million 
tons of rutile, 6.76 million tons of zircon, 
and 16.26 million tons of ilmenite. 

During 1966 new separation plants were 
commissioned on the New South Wales 
coast, adding 28,000 metric tons annual 
rutile capacity by Associated Minerals Con- 
solidated Ltd. at Hexham and 15,000 tons 
by Mineral Deposits Pty. Ltd. at Hawkes 
Nest. Titanium and Zirconium Industries 
Pty. Ltd. and Consolidated Rutile Ltd. 
both commenced high-dune operations on 
North Stadbroke Island, Queensland, in 
1966. In November 1967 Queensland Ti- 
tanium Mines Pty. Ltd. commissioned a 
new operation, including a plant designed 
for 20,000 tons each of rutile and zircon 
annually, at Inskip Point, 260 kilometers 
north of Brisbane. 

On the west coast, expansion programs 
undertaken by Western Titanium N.L. and 
Westralian Oil Ltd. are expected to sig- 
nificantly increase ilmenite concentrate 
production by 1969. The beneficiation plant 
of Western Titanium N.L., with annual 
capacity for 10,000 tons of high-grade 
TiOs, was recently commissioned. 

Domestic rutile consumption, mainly in 
coating welding rods, was est mated at 
about 2,700 tons in 1966. Ilmenite con- 
sumption, all by pigment producers, am- 
ounted to about 66,000 tons, and zircon 
usage, largely in foundry applications, was 
estimated at 4,300 tons during the same 
year. 


NONMETALS 


Asbestos.—Following 23 years of opera- 
tion and output above the level of recent 


years in 1966, closure of the Australian 
Blue Asbestos Pty. Ltd. mine at Wittenoom, 
Western Australia, in December 1966 re- 
duced Australia’s asbestos production to 
insignificance. Three small mines, one in 
New South Wales and two in Western 
Australia, accounted for 534 tons of 
chrysotile fiber; no blue asbestos (croci- 
dolite) was produced during 1967. 

Closure of the Wittenoom mine has been 
attributed to rising costs and low prices 
that resulted in losses at an annual rate 
of A$850,000. The property and assets 
were reportedly sold by the parent Colonial 
Sugar Refining Co. Ltd. to L. Hancock 
and E. Wright, holders of interests in 
Hamersley Iron Mines. The new owners 
are considering reopening the asbestos op- 
eration on a larger scale in conjunction 
with exploitation of iron ore deposits in 
the vicinity. 


Phosphate Rock.—Although output of 
phosphate rock in South Australia was up 
substantially in 1967, domestic production 
remained insignificant in the national sup- 
ply. Imports, during 1967, totaling over 
3.3 million tons, were mostly (74 percent) 
from Nauru and Ocean Islands in the 
Pacific and Christmas Island in the Indian 
Ocean. 

Rewarding an intensive, Government- 
sponsored search for an Australian source, 
several important discoveries, all in Queens- 
land have recently been announced. Early 
in 1966, Broken Hill South Ltd. announced 
discovery of deposits subsequently proved 
to contain hundreds of millions of tons of 
rock phosphate grading 20 to 22 percent 
P2Os in shallow beds 30 to 60 feet thick 
near Duchess. Later, the company re- 
ported a second discovery in the Lady 
Annie area, about 240 k'lometers north of 
Duchess, estimated at 80 million tons of 
about 20-percent grade in a shallow bed 
20 feet thick. U.S. International Minerals 
& Chemical Corp. announced discovery of 
about 500 million tons averaging 16 per- 
cent P2Os, with a bed thickness of about 
15 feet at Yelverstoft, approximately 95 
kilometers northeast of Mount Isa. 

Each of these discoveries is in a remote 
and extremely arid region. Major feasi- 
bility considerations have involved upgrad- 


8 Kenneth McMahon and Partners Pty. Ltd. 
(Sydney, New South Wales, mining consultant). 
Article titled “$50m A Year from Major Rutile 
Expansion ... ” The Australian Financial 
Review, Sydney, Feb. 15, 1968. 
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ing the natural material, which normally 
requires a generous supply of water, and 
transporting the product to distribution 
centers. 

Superphosphate manufacturers reported 
record production of 4,498,800 tons during 
1967. However, sales for the year were 6 
percent below those of 1966. 


Salt.—In 1966, Australia’s salt industry 
consisted of 34 producers employing 275 
persons. All but six operations were in 
South Australia and Victoria. Nearly two- 
thirds of the year’s total was produced in 
South Australia by Imperial Chemical In- 
dustries of Australia and New Zealand Ltd. 
(1.C.A.N.Z.) at Dry Creek (361,089 tons), 
and The Broken Hill Pty. Co. Ltd. at 
Whyalla (52,800 tons). 

Recent developments in Western Aus- 
tralia and Queensland indicate a vast in- 
crease in production and exports of salt 
within the next few years. After initial 
technical difficulties were solved, Shark 
Bay Salt Pty. Ltd. at Shark Bay, Western 
Australia, in July 1967, commenced ship- 
ments to Japan under a 7-year contract 
to supply 1.6 million tons. Shark Bay Salt 
expects to produce 500,000 tons annually 
within 2 years and eventually to sell 1.5 
million tons per year. At Port Hedland in 
Western Australia, the Leslie Salt Co. (of 
San Francisco) solar plant is scheduled to 
start shipments at 480,000 tons per year 
in 1969. 

Exmouth Salt Pty. Ltd. plans to con- 
struct facilities with an annual capacity of 
1.5 million tons, with exports beginning in 
1970, on the east coast of Exmouth Gulf, 
48 kilometers from the tip of North West 
Cape. At Dampier, Comalco Industries Pty. 
Ltd. with Japanese partners, are planning 
solar salt harvest at an initial annual rate 
of 350,000 tons by 1971. Other salt pro- 
duction prospects in Western Australia in- 
cluded Texada Mines Ltd. (of Canada) 
with an interest in coproducing salt and 
potash from Lake McLeod, and Norseman 
Gold Mines N.L. which plans to harvest 
salt from Lake Lefroy. 

In addition to its large works in South 
Australia, 1.C.A.N.Z. is developing a new 
field at Port Alma, Queensland, primarily 
to supply its chlorine-caustic soda plant 
near Sydney. Salt production is to begin 
about August 1968. 

Apparent domestic consumption of salt 
was estimated at 556,300 tons in 1965 and 
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567,000 tons in 1966. Exports, the great 
bulk of which go to Japan, have been 
averaging about 100,000 tons per year. 


Sulfur.—Sulfur is one of the few min- 
eral raw materials in short supply in Aus- 
tralia. There are no known commercial 
deposits of native sulfur and the natural 
gas discovered in several widely scattered 
localities is all of extremely low sulfur 
content. Australian requirements are met 
by recovery of sulfur from indigenous py- 
rite and base metal sulfide ores and im- 
ports of elemental sulfur from Canada, 
United States, Mexico, and other coun- 
tries. Imports of elemental sulfur in 1967 
amounted to 522,021 tons, an increase of 
18 percent above the 1966 level. 

Pyrite is mined and concentrated for 
sulfur at Nairne, South Australia, and at 
several gold mines in the vicinity of Kal- 
goorlie, Western Australia. Base metal 
smelters at Port Pirie, South Australia, 
Cockle Creek, New South Wales, and 
Risdon, Tasmania recover sulfur from 
sinter gases. Elemental sulfur is recovered 
from petroleum by Petroleum Refineries 
(Australia) Pty. Ltd. at Altona, Victoria, 
and Port Stanvac, South Australia, and by 
Shell Refining (Australia) Pty. Ltd. at 
Clyde, New South Wales. 

Approximately 75 percent of the sulfur 
consumed in Australia goes into sulfuric 
acid. Papermaking, manufacture of insec- 
ticides and fungicides, and the rubber in- 
dustry account for the remainder. 

To meet the growing industrial demand, 
output of sulfuric acid has increased stead- 
ily in recent years to a record 2,012,000 
metric tons in 1967. Of total 1966 acid 
production (1,907,755 tons) about 64 per- 
cent was made from imported elemental 
sulfur, 15 percent from pyrite, 20 percent 
from zinc and lead sulfide ores, and 1 per- 
cent from other materials. 


MINERAL FUELS 


Black Coal.°—The uptrend in produc- 
tion of black coal continued through 1966 
and 1967 with successive records estab- 
lished for both years. Exports, dom'nated 
by quantities to Japan, also were at record 
levels, totaling 8.46 million tons in 1966 
and 9.38 million tons in 1967. Production 
from coal mines in New South Wales in- 


9 Includes bituminous, 


1 ] mir semianthracite, and 
subbituminous varieties. 
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creased 5 percent to 27.22 million tons in 
1967; and Queensland production rose 
about 2 percent to 4.85 million tons. 

In 1966, 145 underground mines with 
14,809 employees and 13 opencut mines 
employing 1,005 were active. Approxi- 


101 


mately 15.8 percent of total 1966 black 
coal production was from opencut mines. 
As reported by the Joint Coal Board D 
productivity in leading producer States 
was as follows: 


Table 7.—Black coal production per man-shift 


(In metric tons, on the basis of all employees) 


State 


New South Wales... ee 
Queensland.. eee eee 
South Australia... oooococococcoecocooooo. 


On the basis of existing and projected 
export contracts, Australia’s !! annual coal 
shipments to Japan are expected to rise 
by 1975 to 20 million tons, with Queens- 
land fields supplying about 12 million tons. 
A contract recently renegotiated by Thiess- 
Peabody-Mitsui Coal Pty. Ltd. calls for 
4.5 million tons annually from the Moura 
coalfield, beginning in 1968. Connecting 
railway and port facilities at Gladstone 
will be ready early in the year. Preparation 
of Utah Development Co.’s opencut mine 
at Blackwater commenced in 1966. In- 
cluding a 1967 revision, existing contracts 
from the Utah project call for 21.5 million 
tons over 10 years beginning in 1968. 
Clutha Development Co. has confirmed 
reserves of over 400 million tons in its 
Sirius Creek leases in the Blackwater field. 
Shipments from these deposits are expected 
to start in 1969 or 1970 at 2 million tons 
annually. In November 1967 the Clutha 
Company also contracted with Japanese 
companies to supply 3 million tons annu- 
ally, for 6 years beginning in 1971, from 
leases at Burragorand, New South Wales. 

Black coal consumption in recent years 
was distributed as follows by industry: 


Thousand metric tons 


Industry 

1964-65 1965-66 1966-67 
Iron and steel________- 5,984 6,210 6,782 
Electricity. ----------- 9,387 10,570 140,979 
Railways- ------------ r 1,308 1,036 717 
OWN gas____________- 1,375 1,270 1,148 
Cement__......_..__-- 999 943 865 
Metallurgical coke. ` ` 416 450 440 
Ships bunkers. -__...-.-- 112 89 62 
Other... r 2,444 2,285 2,093 
Total_.......... 22,025 22,853 23,146 

r Revised. 


Underground mines Opencut mines 


SS Q_ Ng NS RP € A LL __— _z>-zx TI RR y ql ro ES TE GEE A TIES 


1964 1965 1966 1964 1965 1966 
-- UT 8.5 8.8 21.8 20.8 21.4 
--- 4.7 5.5 6.0 16.6 17.6 18.3 
sor Ses Gegend pues 24.3 27.5 28.8 
-- 4.5 4.3 4.4 12.7 11.4 12.0 
-- 6.9 7.8 8.2 19.7 20.2 20.7 


Brown Coal.—Australia's entire brown 
coal output was from opencut mines in 
southern Victoria. Over 95 percent of the 
total was mined and used in mine-mouth 
powerplants of the State Electricity Com- 
mission (S.E.C.) at Morewell and Yallourn 
in the Latrobe Valley. The Commission 
reported production of 21.4 million tons 
of brown coal in fiscal year ending June 
30, 1966. Also announced was the purchase 
of a new bucket wheel dredge of 1,600 
cubic yards per hour capacity that will be 
put in service by 1970. 

Brown coal briquet manufacture by the 
S.E.C. Yallourn and Morewell briquet 
works in 1965-66 were, respectively, 509,- 
560 and 1,403,500 tons. Consumption of 
brown coal for briquet manufacture totaled 
5.8 million tons. Distribution of briquets 
was 36 percent to the electric power plants, 
55 percent was sold for general industrial 
and domestic fuel uses, and 9 percent for 
gas generation. 


Petroleum and Natural Gas.— Although 
Australia continued to rely heavily on 
foreign sources for petroleum, indigenous 
sources by yearend 1967 supplied about 9 
percent of national requirements. With 
increases virtually assured from the Moonie 
and Alton fields in Queensland, the Bar- 
row Island field off the coast of Western 
Australia and expected yields from proved 
oilfields in Bass Strait, off Victoria, the 
proportion is due to approximate 60 per- 
cent by 1971. Upon completion in 1969 
of pipelines presently being constructed, 


10 Joint Coal Board. Twentieth Annual Re- 
port 1966-67. Sydney, Australia, 1967. 

11 Esso Exploration and Production Australia 
Inc. and Hematite Petroleum Pty. Ltd. (sub- 
sidiary of The Broken Hill Proprietary Ltd.). 
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the city of Melbourne will be supplied 
with natural gas, piped 175 kilometers 
from the Marlin and Barracouta fields in 
Bass Strait. Adelaide will be served by a 
770-kilometer line from the Moomba and 
Gidgealpa fields in northeast South Aus- 
tralia, and a 450-kilometer pipeline will 
carry gas from Roma to Brisbane in 
Queensland. Thus by 1970, three of Aus- 
tralia’s largest cities will be supplied by 
natural gas that has been discovered and 
brought into commercial service within a 
4-year period. 

Exploration and development activities 
by private companies, the Bureau of Min- 
eral Resources, and State Geological ag- 
encies continued at a high level through- 
out 1966 and 1967. Significant features of 
these activities have been the growing at- 
tention to offshore areas as reflected in 
important new discoveries, relatively high 
success ratio, and the passage of legislation 
resolving conflicts between individual 
States and the Commonwealth Government 
regarding offshore rights. Expenditures on 
petroleum exploration during 1966 totaled 
$82.2 million, of which private enterprise 
contributed $65.9 million and Common- 
wealth and State Governments, $16.3 mil- 
lion. Payments under the Petroleum Search 
Subsidy Act 1959-64, amounted to $11.4 
million in 1966 and $11.5 million in 1967. 
About 200 concessions, held by over 100 
companies and groups, were in force during 
the late months of 1967. Offshore con- 
cessions, totaling around 2.3 million square 
kilometers, extended along four-fifths of 
the continental coast. Numerous geophysi- 
cal survey teams and six offshore drilling 
rigs were employed during 1967. A record 
number of 274 wells were drilled during 
the year and footage drilled in 1967 to- 
taled 1,079,756, compared with 755,822 
in 1966 and 1,153,189 in 1965. Of the 87 
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exploratory wells drilled during 1967, dis- 
coveries were recorded in nine, indicating 
a success ratio of 1:9.7. Exploration and 
development highlights during 1966 and 
1967 included the Esso-BHP discovery of 
the Marlin gas-oil field 45 kilometers off 
Gippsland, Victoria;** the Delhi-Santos 
discovery of Moomba gasfields near 
Gidgeapla, South Australia *; Wapet’s 
confirmation of its Barrow Island oilfield, 
in Western Australia, as commercial in 
1966 (and initiation of shipments from 
there in May 1967) ;** the Esso-BHP dis- 
covery of the Kingfish oilfield, 80 kilome- 
ters off Paynesville, Victoria; and Esso- 
BHP discovery of the Halibut oilfield, 67 
kilometers off Bairnsdale, Victoria. 

The year’s development doubled the 
proved and probable oil reserves in Aus- 
tralia, from an estimated 300 million bar- 
rels at yearend 1966, to 600 million barrels 
at yearend 1967. Corresponding estimates 
for gas reserves have been raised from 
4,500 million cubic feet in 1966 to 8,000 
million at yearend 1967. 

Australian consumption of petroleum was 
at a rate of 420,000 barrels per day in 
1967, about 9.1 percent higher than that 
of the previous year.'* The processing in- 
dustry consisted of 11 refineries with a 
total daily capacity of 542,300 barrels and 
25 petrochemical plants. About 95 percent 
of the petroleum product demand was met 
by local refineries. Products consumed in 
1966-67 totaled 143 million barrels, dis- 
tributed 36 percent to gasoline, 25 percent 
to heavy fuel oils, including bunkers, 10 
percent to diesel distillate, and the balance 
to other products. 


12 Delhi Australian Petroleum Ltd. and San- 
tos Ltd. 

13 West Australian Petroleum Pty. Ltd. 

14 Mona Palmer Publishing Co. Inc. World 
O Report. 1968. New York, 1968, pp. 


The Mineral Industry of Austria 


By Justin B. Gowen ” 


A preliminary estimate of Austria’s out- 
put of marketable ores and minerals de- 
rived from domestic resources in 1967 
had an indicated value of about $232 mil- 
lion, representing a decrease of about 4 
percent from 1966 and 8 percent from 
the post World War II high output of 


Commodity group 


Petroleum and natural gas !________.-__._._._.-__- 
Stone and industrial minerals_____._....___-_-_____- 
E E A EE E 


e Estimate. 
1 Includes oil shale. 


Employment in the mineral based in- 
dustries at the end of July 1967 numbered 
about 550,000 persons as follows: mining 


1965. This value was equivalent to 2.3 
percent of the country's gross national 
product provisionally estimated at $10,020 
million in 1967, at current prices. 

The value of crude mineral production 
in million dollars by major commodity 
groups was as follows: 


1963 1964 1965 1966 1967 e 

--- $80.3 $83.4 $87.6 $85.6 $83.0 
--- 66.4 69.1 82.0 76.4 72.0 
--- 45.6 44.4 40.1 37.5 34.0 
--- 84.8 35.2 35.0 35.3 36.0 
7.2 7.0 7.6 7. 7.0 

--- 224.8 239.1 252.3 242.4 232.0 

+ 


27,000; nonmetals 54,000; metals 377,000 ; 
chemicals 63,000; energy 28,000. 


PRODUCTION 


The output of metallic ores showed only 
small changes in 1967 from levels of 1966, 
while output of a number of industrial min- 
erals, coal and crude oil, declined. Metal 
output at nonferrous smelters was gen- 
erally slightly higher than in 1966 but 
steel industry production was lower at 


all stages of processing (pig iron, ingots, 
and semimanufactures). Petroleum refinery 
output, based to a significant extent (about 
40 percent) on imported crude oil, moved 
ahead of the 1966 level. 


1 Physical scientist, Division of International 


Activities. 
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Table 1.—Austria: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1963 1964 1965 
Metals: 
Aluminum: 
Bauxite- EE 17,830 3,708 `... 
RT 60.22 saetas eds oo alas 12,000 14,850 17,993 
Metal and alloys: 
Primary, unwrought. `- ------2---2-------- 76,464 77,697 78,735 
Secondary and remelted, unwrought..__ ... 34,736 39,241 31,072 
Semimanufactures.- 22. _. 80,728 31,983 32,281 
Antimony: 
Ore: 
Gross weight (oer)... 17,550 18,430 17,723 
Antimony content... 867 893 692 
Concentrates: 
Gross weight ooo 750 798 653 
Recoverable content... 497 531 394 
Crudum (antimony sulfide).................-- r 431 411 380 
Cadmium....... eee A kilograms.. 18,800 19,400 21,000 
Copper: 
re: 
Gross weight (wet)... o 138,093 114,471 121,201 
Copper content... e o la 1,933 1,613 1,576 
Concentrate: 
Gross Weight... coco 7,228 5,716 5,589 
Copper content... ooo 1,885 1,565 1,522 
Copper sulfate- oo coco 618 594 980 
Metal: 
Blectrolytic.........._...-..-------- .--- 13,050 14,642 16,206 
Other refined (including secondary).......- 2,832 2,882 1,986 
Semimanufactures, copper and alloys.-.-.-.-.-. 37,480 42,482 37,717 
Germanium concentrates; ! germanium content 
kilograms. - NA NA NA 
Iron and steel: 
Iron ore: 
Gross weight... thousand tons.. 3,734 3,563 3,536 
Iron content... ooo do. 1,180 1,128 1,110 
Pig Toiset aeien A A cee do___. 2,106 2,204 2,200 
Ferroalloy8s- -------220oooococcocooooco- do A 5 4 
Crude steel: 
Linz-Donawitz_______.___--_--__-- do. 1,849 1,964 1,969 
Open bearch .--.------2---------- do 747 823 840 
PCC: cacon dal ita Sake do 351 407 412 
TOtale. outs voices do.... 2,947 3,194 3,221 
Semimanufactures, except pipe and wire: 
Wire rode do 220 236 259 
Other bars and rods. ..-..-.-----.--- do...- 296 403 445 
Shapes, excluding rails. `... do 42 48 56 
Heavy plates, including universal plates 
thousand tons. . 303 312 298 
Medium plates and sheets_________- do___. 58 79 65 
Fine plates and sheets. .-.-_......-- do ` 497 520 429 
Sheet coils, medium and fine...._.... do 409 425 486 
Hot d ee AM do 153 194 177 
Rails and railway track material . do ` . 54 59 69 
Totäl- ceo i ee a a aS do___. 2,032 2,276 2,284 
Semimanufactures for further processing else- 
where. tia ls ida thousand tons. . 28 29 29 


Lead: 
Lead and zinc ores: 
Gross Weight, Wet... o co 


E ER ee ee ee EE re a a SS EES e E E E 


Lead content- ooo. a 5,529 

Lead concentrates: 
Gross Weight. oo o 6,972 
Lead content, recoverable_______________- 4,993 

Metal and alloys: 

Primary, upnowrought 6,426 
Secondary, unwrought_.____..____.____-- 3,356 
Total ta ee ew oe do tE 9,782 
Semimanufactures. o 00 2 3,634 
Manganese content of iron otren -` -222-22-22 -- 71,600 
Nickel sulfate `... sucess etek eg 209 
EE troy ounces__ 68,803 


See footnotes at end of table. 


5,924 


7,178 
5,195 


73,947 


187,907 197,358 196,964 


5,891 


6,916 
5,038 


76,519 


1966 1967 P 

22,088 24,000 
78,927 78,745 
22,224 24,109 
33,898 36,828 
19,453 19,789 
660 NA 
386 NA 
227 NA 
551 665 
r21,200 19,000 
143,563 144,691 
1,902 1,906 
6,730 NA 
1,853 NA 
702 NA 
17,025 17,444 
1,086 823 
86,054 32,804 
7,500 8 ,850 
3,475 3,473 
r 1,099 1,098 
2,195 2,140 
5 5 
1,958 NA 
837 NA 
398 NA 
3,193 3,023 
255 268 
469 391 
73 48 

2 
426 1,272 

543 
168 161 
56 53 
2,346 2,193 
29 33 
190,296 196,015 
5,685 NA 
6,671 6,593 
4,841 4,804 
7,173 7,789 
4,689 5,865 
11,862 13,154 
4,043 3,248 
69 , 500 NA 
202 NA 
93,237 NA 
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Table 1:—Austria: Production of mineral commodities—Continued 


(Metric tons unless otherwise stated) 


Commodity 1963 1964 1965 1966 1967 P 
Metals—Continued 
ungsten: 
Ores: 
Gross Weight, wet_.________.-.________-_- 7,222 5,269 5,682 6,342 9,061 
WO>3.contents crearan ries 142 81 150 82 144 
e Concentrates 60 percent WO basis ..--..-_- 223 105 195 137 240 
ine:2 
Zinc content of ore8-------------------------- 9,170 9,763 9,547 10,483 NA 
Concentrates: 
Gross weight, 14,436 14,691 14,000 15,677 16,503 
Zinc content, recoverable______._________- 7,091 7,261 6,903 7,773 8,121 
Metal: 
Electrolytic, unerought -2-2-2-2 2----- 11,861 12,896 18,113 14,201 14,157 
Fire refined, unwrought________._-_.____. 574 676 1,156 1,231 1,228 
OCA oso ose ote os a here Se in e hee 12,435 13,572 14,269 15,482 £15,385 
Semimanufacturers, including alloyed...... 1,589 1,525 1,778 1,627 1,464 
Nonmetals: 
Asbestos- A eee She ee Le a BO: esse, lobes. ës, ` ee 
E Ee Deca Sa te cere 2,173 1,261 2,384 °2,800 2,456 
Bn EE thousand tons.. 3,312 3,769 4,044 4,501 4,548 
Clays and clay products: 
China clay (kaoini do. 349 368 328 378 384 
BOnton 66 A ee eee eee do 3 3 4 2 1 
AAA A O MOE MOTO do___.- 66 71 68 143 136 
IA TEE do 49 48 51 69 47 
Clay products: 
Refractory bricek do.... 59 71 75 71 63 
Building bricks.__._______- million pieces.. 1,006 1,095 1,064 1,091 1,044 
Roofing tile- 2. do___- 45 r 41 33 24 22 
EEN d ANE 3,936 3,832 4,034 3,754 3,657 
Feldspar- EE Ee 2,110 1,629 1,419 1,531 2,480 
Graphite 
(ée ke ee eee eae 99,589 102,237 85,755 79,539 32,541 
Marketable: 
For direct consumption in blast furnaces_.__ 76,487 77,059 57,052 e¢ 49,500 NA 
Foundry gerade `. 21,525 22,457 24,346 19,898 19,530 
Electrode grade- -_---------------------- 810 520 332 550 772 
Flotation graphite mainly for fine grinding. . 256 518 857 923 768 
KEE and anbhvdrite `... thousand tons. _ 585 568 618 777 738 
ime: 
For construction... o oc do___- 575 608 584 580 560 
For agtieulture -___--- do___- 113 122 108 114 133 
Magnesite: 
Ié e EEN do. 1,313 1,657 1,816 1,615 1,535 
Sintered or dead burned_____________.-- do___- 411 522 566 49] 450 
Caustic calcined 0 202-- do 170 192 198 199 176 
Magnesite and chrome magnesite refractories 
thousand tons. - 223 277 282 269 238 
Pigments, (specular hematite)....... Bia Oe ian eS ated hf 4,120 4,304 5,283 4,780 5,268 
¡e A AI 21,182 22,882 20,426 21,081 22,634 
Quartz and ouartaite ooo ooo 65,859 68,897 76,922 60,660 50,393 
SE BONG A IS thousand tons. - 199 197 307 294 204 
alt: 
ROCK ci as aaa do___- 5 1 1 1 1 
Evaported o coco do. 166 167 186 185 191 
In DEIN Cao Sa os ee aig ete eal do...-. *r209 224 r 217 r 284 233 
Sand and gravel... oo 0 oo --- do NA NA NA 4,750 4,474 
SE industrial nen... do. 47 56 67 69 60 
to 
Bulldings2 23202003 6233 oe a diia ee NA NA N 47 e 49 
rushed_.....__.___._-- Sank Bh ene do 6,274 7,086 r6,834 r7,112 7,8398 
NB WEE NA 29,500 30,200 29,275 31,550 
Talc and eoapgtone o ooo 65,644 71,872 75,902 76,303 77,733 
saan fuels: 
oal: 
Bituminous. -----. ooo. thousand tons. - 104 103 59 20 14 
Lignite and subbituminous. --.......... do 6,053 5,761 5,450 5,283 4,604 
Total inci as e ld cee aes Bok do 6,157 5,864 5,509 5,303 4,618 


ES A A A TS AS e A A 
SS EE ET RT SL CES PS 


See footnotes at end of table. 
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Table 1.—Austria: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 » 
Mineral fuels—Continued 
Coke: 
From coke oveng thousand tons. - 1,634 1,608 1,548 1,474 1,407 
From gasworks. ---.------------------- do 343 313 286 223 213 
E A IN PRA do... 1,977 1,921 1,834 1,697 1,620 
Gas 
Natural: 
Web oct oes oeo aa million cubic feet 3_. 12,375 r 14,058 r 14,951 18,527 NA 
Diy 86 see ada e o td e do__.. ' 47,6238 ' 48,2831 r 45,921 r47,636 NA 
Totana ad tl do.... "59,998 62,289 60,872 r66,163 60,836 
Oil Shale <<. cos Ls a a 25 45 580 320 598 
Ia oi a eee ea cies thousand tons.. 5 5 5 2 2 
Shalë EENEG 11 2 11 5 12 
Shale oil poroducts ---------------2-----20------ 90 val 84 54 NA 
Petroleum: 
$ eelere oe eek te eb eed thousand tons.. 2,620 2,663 2,855 2,757 2,685 
Refinery products: 
Liguid petroleum gases. ....._.......d0.... 39 67 81 77 85 
Gasoline. __.__._-._...--._----_-. do 874 514 644 701 838 
Lee oe on o a do 58 69 51 r 93 78 
Gas Olleros ás taa do.... 845 859 851 861 895 
Fuel Ol ias rio io eee e do..-- 1,392 1,591 1,798 r1,849 2,028 
Lubricants- -22-2-2222 do 111 192 185 r 206 184 
Asphalt and bitumen-_____._______- do 126 159 187 r 215 244 
LÉI A AA do.... 3 4 5 A pen ce 
TOCA ls oo ease a ates do. 2,948 3,455 3,797 4,006 4,352 


e Estimate. P Preliminary. r Revised. 


NA Not available. 


1 Byproduct of zinc refining. 


2 Zinc ores included in “Lead and zinc ores” shown under “Lead.” 


3 Converted 
35.8145 cubic feet per cubic meter. 


from cubic meters at 0° C. and 760 millimeters Hg to cuhic feet using a conversion factor of 


TRADE 


The value of Austria’s mineral commod- 
ity trade, both exports and imports, in- 
creased in 1966, the most recent year for 
which complete data are available, but 
the rate of increase was not as great as 
that for total commodity exports and im- 
ports. Thus mineral commodities accounted 
for a slightly lesser share of total com- 
modity trade than in 1965 as shown in 
the following tabulation: 


Mineral 
Value (million dollars) com- 
— modi- 
Mineral Total ties’ 
commodities trade share of 
total 
(percent) 
Exports 
1965_______- 1 338.9 1,600.0 21.2 
1966_______- 350.4 1,683.6 20.8 
Imports: 
1965_______-_ 407.4 2,100.6 19.4 
1966_______- 449.3 2,327.6 19.8 
Trade balance: 
1965_______- 1 — 68.5 — 500.6 XX 
1966_______- —98.9 — 644.0 XX 


XX Not applicable. 

1 Data differs from that presented in 1965 Miner- 
als Yearbook chapter because of the exclusion of the 
value of electric power exports in this tabulation. 


A $9.7 million increase in nonferrous 
metal exports and a $5.2 million increase 
in iron and steel exports served not only 
to compensate for modest declines in ex- 
ports of metal ores, scrap metal, non- 
metallic minerals, and mineral fuels but 
also was sufficient to increase the total 
value of mineral commodity exports by 
$11.5 million over the 1965 level. Iron and 
steel exports valued at $220.5 million in 
1966 accounted for 63 percent of mineral 
commodity exports by value, while non- 
ferrous metal shipments at $59.9 million 
and nonmetallic mineral manufactures at 
$32.8 million accounted for 17 and 9 
percent, respectively, of mineral commodity 
exports. 

The higher value of total mineral com- 
modity imports in 1966 was principally 
the result of greater receipts of petroleum 
(an increase of $15.7 million), steel (an 
increase of $11.3 million), and nonfer- 
rous metals (an increase of $7.5 million), 
although the value of imports of all major 
mineral commodity groups increased ex- 
cept solid fuels (a decrease of $6.6 mil- 
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lion). Despite the decline, however, this 
group (coal, coke and briquets) remained 
the foremost mineral commodity import 
group, accounting for almost 19 percent 
of the total, followed by iron and steel 
(18 percent), petroleum (17 percent), 
and nonferrous metals (14 percent). 
Countries of the European Economic 
Community received 44 percent of Aus- 
tria’s 1966 mineral exports on a value 
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basis and provided 47 percent of the na- 
tion’s imports of those commodities; Com- 
munist Europe received 24 percent of 
mineral exports and provided 26 percent 
of the country’s mineral imports. The 
United States was only a minor trading 
partner in minerals receiving 2.7 percent 
of total mineral exports on a value basis 
and providing only 3.3 percent of mineral 
imports. 


Table 2.—Austria: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum: l 
Aluminum oxide and hydroxide- - 14,986 17,557 Poland 5,387; West Germany 2,453; 
United States 2,293. 
Metal and alloys: 
EE, 4,439 5,452 Italy 3,176; West Germany 2,275. 
Ingots and equivalent forms. 31,971 37,084 West Germany 21,571; Switzerland 4,340. 
Semimanutactures_.__....-- 17,831 22,984 West Germany 4, 851; United Kingdom 
2,166; United States 2,142. 
Antimony: 
Ore and concentrate._ -_..-.--.---- 742 389 Belgium-Luxembourg 298. 
Ier orc cote ce r6 12 West Germany 4; Pakistan 4. 
Cadmium metal, kilograms. - 15,000 4,600 Czechoslovakia 4,000; West Germany 
all forms 600. 
Li EE 854 494 West Germany 472. 
Copper and alloys: 
Unwrought, including scrap- - - -. r 5,039 5,103 West Germany 4,326. 
Semimanufactures. .-..---------- 8,369 8,175 E 1,401; Israel 1,101; Bulgaria 
Gold and gold alloys....troy ounces.. 6,848 8,070 West Germany 6,462; Italy 1,125. 
Iron and steel: 
Iron ore and roasted pyrites. .-. -- 515 122 Belgium-Luxembourg 80. 
Ashes and thousand tons. - 107 116 All to West Germany. 
residues. 
EE ee do. 4 6 Switzerland 3; West Germany 2. 
Pig iron and ferroalloys- -._do..-.- 55 5 West Germany 2; Sweden 1. 
Steel ingots and thousand tons. - 386 400 West Germany 355. 
other primary forms. 
Semimanufactures: 
Iron and steel abatpes do 163 191 Bulgaria 34; Italy 25; West Germany 25; 
Switzerland 21; Hungary 12 
Plates and sheets_._.-.do.-..-. 466 472 U.S.S.-*. 99; West Germany 88; Czech- 
oslovakia 49. 
Hoop and strip..-...- do 59 61 Switzerland 27; Italy 10; Rumania 5. 
Other do 112 114 Switzerland 30; West Germany 16; 
Hungary 11. 
Lead: 
Lead oxides_..._..___.--------- 547 1,547 Czechoslovakia 1,306. 
Metal and alloys all forms. ....-.. r 2,767 1,997 Italy 1,553 
Magnesium, all torms--------------- r 424 336 West Germany 165; United Kingdom 90. 
Manganese oxide____-____.--------- 481 363 West Germany 140; Denmark 122; 
Brazil 71. 
Mercury.___..------ 76-pound flasks. - 157 293 France 171; West Germany 55. 
Molybdenum, all forms. - --.- - - - -- 240 281 West Germany 123; United Kingdom 79; 
United States 24. 
Nickel and alloys, all forms. ........- 243 203 West Germany 89; East Germany 27; 
HKumania 26. 
Platinum group metals...troy ounces. - 4,115 6,302 Rumania 4,115; Italy 900; Hungary 482; 
West Germany 450. 
Silver and alloys: 
ullion.__thousand troy ounces. - 96 145 Nearly all to West Germany. 
semimanufactures.......- do...- 32 35 Dire: 13; Yugoslavia 6; Czechoslo- 
vakia 6 
Tantalum, all forme... kilograms. - 3,200 4,000 Keen Kingdom 2,000; West Germany 
Tin: 
Oxide___.____...---- long tons. - 70 137 Czechoslovakia 86; Poland 44. 
Metal all alloys, all forms__do-... - 41 26 West Germany 20. 
Tungsten: 
Ure and concentrate. -_...------- 192 101 All to West Germany. 
Metal, all forms... .------------- 87 119 West Germany 84; France 9; East 


See footnotes at end of table. 


Germany 8. 
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Table 2.—Austria: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


Metals—Continued 
Zinc: 
Ore and concentrate__________-. 
Metal and alloys, all forms. ..-..- 
Other: 
Nonferrous ores, nen... 
Ashes and slag, pen... 


Salts and compounds of unspeci- 
fied rare earth elements. 


Cement and cement products... .- 
Cement, hydraulic..............---- 
k 


Clays: 
China clay----.---------------- 


Other clays and crude refractories. 
Cryolite and chiolite, natural__._._-_- 
Diatomite and other ‘siliceous earths. _ 
Diamond and other gemstones: 


U neut________- thousand earatg ` 
Other. do 
Dolomite- -`-. 2222222222222- 
Feldspar. soil daa 
Re <<. ucescca ciao ee 


Graphite, natural.......----.------- 
Gypsum, crude and sintered.......-.- 


Lime, hydraulic and slaked.._.......-. 
Limestone, industrial. _..._........-. 
Magnesite: 


Caustic eëleined .------------ 
Bricks and olates .-.......-.-.--- 


Other products, not burnt, includ- 

ing chrome-magnesite products. 

Mica and mica products.____...----- 
Pigments, mineral. ..---.------.-- 
Quartz and ouartaite 
Kare earth metals and compounds, 

n.e.s. 

Refractories, n.e.8------------------ 


Bion except industrial limestone and 
slate: 
Building and dimension: 
Crude and partly worked... -_ 


Worked- ______.---.-__---- 
Crushed stone, gravel and mac- 


Talc and soapstone- ----.------------ 
Vermiculite and mineral wool...._...- 
Nonmetals n.e.s.: 
Ceramic scrap------------------ 
A A 


Mineral fuels: 
Lignite and briquets. _..-..--.------- 


Gas, manufactured- -.--.------------- 
Petroleum refinery products: 
Distillate tuel oil- -------------- 


Crude chemicals from the dis- 
tillation of coal, petroleum 
and natural gas.----------- 


r Revised. NA Not available. 


1965 


166 
12,415 


133 


9 
13,591 
34,441 

3,732 
30,664 
2,208 
4 

138 

20 

75 
41,929 
1,753 
39 


21,187 
59,251 


345 


903,078 


576 
215,262 


99,424 


144,775 
102,038 


19 
3,226 
279 

r 133 
3,870 
55,207 


55 


183,802 


15,660 


189,873 


49 
69,490 
67,102 


415 
493 


9,967 
2,816 
113 


r 125,963 
r 73,530 


2,692 


r2,889 


1966 


93 
14,289 
265 


16,876 
79,728 


2,128 


882,745 


412 
223 , 969 


91,530 


136,749 


97,011 


177,286 


9,720 


125,286 


80,568 
329 
813 


9,428 
10,621 
7 


24,956 
711,023 
8,303 


2,784 


Principal destinations, 1966 


Italy 2,034; Czechoslovakia 1,600. 


West Germany 90. 
Italy 6,099; West Germany 4,887; 
oe 2,724. 


Belgium-Luxembourg 1,693. 

West Germany 10,722. 

West Germany 14,485 Switzerland 548. 
West Germany 2,260; Italy 755. 


Italy 19,541; Switzerland 5,294; 
Germany 4, 365. 

United Kingdom 701; Italy 298. 

Mexico 4. 

Yugoslavia 144; Bulgaria 70. 


Sweden 100. 
United States 245. 
West Germany 24,232; United Kingdum 


9.722. 
Italy 1,129; Switzerland 648. 


Italy 7,725; West Germany 6,948. 

West | Germany 66,177; Switzerland 
West Germany 2,019. 

West Germany 882, 686. 


West Germany 259; Switzerland 107. 

West Germany 90,625; United states 
58,670; France 16,174. 

West Germany 72,863. 

West Germany 20,072; France 19,607; 
Sweden 19,208. 

West Germany 24,027; Rumania 16,927; 
France 14,062. 

Yugoslavia 12; West Germany 10. 

West Germany 984; United Kingdon 776. 

a Germany 82; Netherlands 58. 


West 


Ge 2,009; West Germany 


West f Germany 30,557; 
11,618. 
NA. 


Switzerland 


West Germany 118,788; Switzerland 
57,310. 


Switzerland 5,557; West Germany 4,038. 
West, Germany 103,152; switzerland 


West Germany 29,172, Italy 8,078. 
West Germany 79,634. 


All to West Germany. 
db Germany 529; italy 91; Switzerland 


West Germany 9,420. 
Yugoslavia 7,548; Italy 3,042. 
Switzerland 7. 


West Germany 24,668. 


Czechoslovakia 26,561; Poland 22,108. 
Poland 6,030. 


West Germany 1,954; Italy 710. 
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Table 3.—Austria: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum: 
Baute. is dl r 22,895 24,580 Surinam 12,662; Hungary 4,999; Yugo- 
; slavia 4,530. 
Alumina, including hydroxide.... 172,427 160,034 West Germany 81,793; Guinea 44,984. 
Hungary 23,386. 
Metal and alloys: 
Ingots, equivalent forms and 2,266 4,479 Hungary 1,539; East Germany 893; West 
scrap. Germany 717. 
Semimanufactures_.______-_- 7,024 7,806 Switzerland 2,744; West Germany 2,713; 
i Italy 1,297. 
Antimony metal, all forms----------- 95 115 Belgium-Luxembourg 112. 
Arsenic oxides and acids__.___._____- r 41 47 Mis ee 17; France 15; Switzer- 
and 1 
Bery ium metal, all kilograms. - 200 300 West Germany 200; United Kingdom 100. 
orms. 
Cadmium, all formg 12 8 Mainly from West Germany. 
Chromium: 
ChHrOM ricerca ducción sde 41,223 48,069 Iran 80,800; Turkey 17,207. 
7 Oxides aad hydroxide____.____-- 163 160 West Germany 130. 
opper: 
Ore and concentrate. ...-...-.-.- 692 738 All from Italy. 
Metal and alloys: 
Seren A A ee 5,313 5,448 West Germany 3,353; Switzerland 1,189. 
Blister, ingots and equivalent 23,536 19,952 West Germany 10, 867; South Africa 
orms. 3,456; Zambia 2, 362. 
Semimanufactures 4,816 5,132 West Germany 2, 741; United Kingdom 
00. 
Gold and thousand troy ounces. . r 988 1,164 United Kingdom 866; West Germany 144; 
gold alloys. Switzerland 121. 
Iron and steel: 
Ores and con- thousand tons. . 1,119 1,175 U.S.S.R. 408; Brazil 352; West Germany 
centrates. 278. 
Roasted pyrites.._-...---- do___- 361 346 Italy 332. 
Pig iron and castings !...._do...- 239 159 U.S.S.R. 34; Hungary 33; Bulgaria 30; 
East Germany 27. 
Ferroalloys: 
Ferromanganese...... do__.. ril 12 Norway 7; U.S.S.R. e 
Other. do...-. r35 35 Norway 7; U.S.S.R. 4; France 4; Yugo- 
slavia 3; Sweden 3; Nex Caledonia $. 
De eege d do.... 108 55 ae Germany 33; Italy 8; West Germany 
Steel ingots and other do. 31 52 Bulgaria 22; Hungary 10; Rumania 8. 
primary forms. 
Semimanufactures......-.-. do..-. 189 261 West Germany 153; France 16; Belgium- 
Luxembourg 16. 
Lead: 
Ore and concentrate. -...-...--.- 4,350 2,600 All from Italy. 
Lead ode ` ------------------ 14 91 United Kingdom 41; West Germany 34. 
Metal and alloys, all forms. ....- 13,055 14,150 Yugoslavia 9,073, Bulgaria 3,242. 
Magnesium ingots, scrap and semi- r 536 508 Italy 452. 
manufactures. 
Manganese: 
Ore and concentrate. --..-.--..-.-- 964 1,306 West Germany 759; China, mainland 201. 
o WEE 237 160 Japan 145. 
Mereur. 76-pound flasks.. 679 583 Spain 174; West Germany 157; Italy 116. 
Molybdenum: 
Oxid EE 400 537 West Germany 289; United States 153. 
Metal, all formg -------------- 59 7 West Germany 3; Hungary 3. 
Nickel and nickel alloys: 
Matte, speiss___.....-_.-.------ 369 737 Canada 335; en Kingdom 274; 
United States 6 
Ingots and eeran. 1,940 2,364 Se Kingdom 1, 263; Canada 308; 
Bermimanufaeturesg 438 568 West Germany 290; United Kingdom 169. 
Platinum group metals, troy ounces. - 4,437 5,691 West Germany 4, 180; United Kingdom 
all forms. 707; Italy 547. 
Silver: ; 
Bullion___thousand troy ounces. . 3,199 3,778 West Germany 1,791; Switzerland 987; 
Mexico 482. 
Semimanfactures....-..--- do 154 177 West Germany 84; Switzerland 68. 
Tantalum, all forms------ kilograms... 4,800 5,700 HE States 3,700; West Germany 
Tin and tin alloys: 
Unwrought, includ- long tons.. 599 565 Netherlands 344; West Germany 67. 
ing scrap. 
Semimanufaciuréa BEL do... 31 41 Switzerland 17; West Germany 13. 
Titanium oxide-..------------------ 4,810 5,235 West Germany 3,362; United Kingdom 


516; Netherlands 489; Finland 429. 
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Table 3.—Austria: Imports of mineral commodities—Continued 


(Metric tons unless otherwise stated) 


Commodity 


Metals—Continued 


Tungsten: 
Ore and concentrate__________-_- 


Oxide and hydroxide....._._....-- 
Metal, all forms____.____._____- 


Salts and compounds of uranium, 
thorium and rare-earth elements. 
Zine: 
Ore and concentrate. -_....-.--.-- 
Oxide (zinc white)____......__-- 
Ingots and equivalent forms. . ..- 


Bemimanufaeturen 

Nonferrous ores and concentrates not 
elsewhere specified. 

Nonferrous ashes and residues n.e.s. . - 


Other ashes and slags n.e.s.........-- 


Nonmetals: 


Abrasives: 
Natural: 
Dust and thousand carats.. 
powder from gem stone. 
Pumiee ooo. 
Emery, corundum and other- 


Artificial eorundum. ------------ 
Asbestos: 


Cement and cement products... - 
Other products, excluding friction 
material. 
Barite and owitherite 
Boron salts, oatural ............-.-- 
Cement, bvdraulie ------------- 


Clays and clay products: 
Clays and refractories, crude...-.- 


Bricks, tubes and pipes, nonre- 
fractory. 

Cryolite and chiolite, natural. `... —— 

Diatomite and other siliceous earths. - 


Dolomite, crude and sintered - -_-_-_--_- 
Gem stones, including industrial dia- 


Uneut thousand carats.. 


Other gem stones, do...-. 
crude or cut but not mounted. 
Industrial thousand carats. _ 
diamonds 
Graphite; natural... ........------- 
Gypsum and anhydrite, crude and 
sintered. 
Lime, hydraulic and slaked._...._.....-. 
Limestone, industrial 
Magnesite: 


Sintered and caustic calcined...-.-. 
Magnesite and chrome-magnesite 
products, unfired. 
Mica: 
Crude and ecranp 


Manufactures. 0-2 
SE mineral EE 


Phos 
Die? hate rock: 


See footnotes at end of table. 


1965 


557 
5,166 


8,269 
899 


16,007 
1,122 

r 149,615 
118,376 


416 
2,190 


3,107 


4,825 
2,410 
70 


298 . 


11,692 


r 1,169 
4,560 


20,224 


17,672 
1,925 


r 259 


184,989 
47,190 
337,184 


14,408 


1966 


27,186 
971 
118,474 
126,132 


421 
2,765 


3,295 


56,335 
2,625 
35 


234 
19,473 


690 
444 


32,314 
23,417 
1,824 
382 

27 

283 


223,583 
41,142 
325,880 


6,213 


Principal sources, 1966 


Mainland China 2,235; South Korea 630; 
Australia 549. 

West Germany 131; France 92. 

West Germany 10; France 8; United 
Kingdom 6. 

West Germany 40; United States 20; 
France 13. 


All from Italy. 

West Germany 374; Netherlands 70. 

Bulgaria 2,560; Poland 1,753; West 
Germany 1,006. 

Vugoslavia 344; West Germany 214. 

Australia 1, 704; Canada 1,624; United 
States 1 393. 

West Germany 5,347; Czechoslovakia 
2,199; Hungary 2,186. 

West Germany 566. 


West Germany 35; Netherlands 5. 


West Germany 526; Italy 205. 

Greece 63; etherlands 40; 
Germany 20. 

West Germany 3,165. 


Canada 24,109; U.S.S.R. 4,513. 
West Germany 10,333; Switzerland 2,112. 
West Germany 313; United States 98. 


Yugoslavia 2,429; West Germany 2,355. 

United States 5,748. 

Switzerland 8, 272; West Germany 5,115; 
France 5,021. 

France 498; West Germany 327. 


West Germany 47,498; Czechoslovakia 
36,700; Hungary 16,480. 

Italy 53,990; West Germany 30,420; 
Hungary 20,166. 

All from Denmark. 

United States 1,431; West Germany 


1,056. 
Italy 2,051; Norway 937. 


West 


Brazil 24,850; Canada 12,860; Uruguay 
5,000; West Germany 4 ,415. 
West Germany 1,440; ndia 550. 


West Germany 30; Hungary 5. 


West Germany 199. 
Poland 9,443; East Germany 7,224. 


West Germany 636. 
Switzerland 86; West Germany 60. 


Turkey 32,269. 
ee 15,007; Greece 8,295. 
Italy 1 ,775. 


Argentina 104; West 
Germany 72. 
Switzerland 21. 


France, 177; West Germany 43; Italy 42. 


Norway 96; 


Morocco 174,871; United States 46,713. 

West Germany 39,565. 

France 156,708; Belgium-Luxembourg 
137,593 


N etherlands 5,628. 
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Table 3.—Austria: Imports of mineral commodities—Continued 


(Metric tons unless otherwise stated) 


Commodity 


Nonmetals—Continued 
Potash: 


Potassium sulfate.___.__________- 


Potassium-magnesium sulfate. ..__ 
„Other potash fertilizers....._..... 
Pyrites, onroasted 
Quartz and ousartzite 
Refractory building materials_ ......-. 


Salt, including brine salt_____._.__._._.. 
Sand, excluding metal-bearing......-.. 


Slate: 
Crude or rough eut. 


Slate products. EN 
tone: 

Dimension, except slate________-_ 

Crushed stone and gravel... 
Sulfur: 


Sulfuric aeid 22-2- ------- 
Tale and soapstone_____._._.-____-- 
Trass. EE EEN 


Other nonmetals, n.e.s.: 
Ceramic ecrap. 


Oth 
Mineral fuels: 
Coal and briquets: 
Bituminous and thousand tons. . 


anthracite. 

Subbituminous and lignite-do...- 
POAC 22 Soe e a ee do___. 
Coke and coke breeze________- do___- 
Natural asphalt, bitumen, ete do. 
Gas: 

Natural, including LG 

Manufactured_________.__.._--- 
Petroleum: 

Crude and thousand tons.. 


partly refined. 
Refinery products: 


Gasoline. --.---.-.-.-- do.... 
Kerosine..---.--.-..-- do. -... 
Distillate fuels._._._._..- Osuka 
Residual fuel oils. ` ` do____ 
Lubricants... _____- do.... 
Mineral jelly and wax.do-.-... 
Other products do 

of coal, oil shale, bitumen, 

and asphalt. 


r Revised. 


1965 


158,290 
66,137 


26,163 
31,315 
22,328 
27,680 
15,233 
15,489 
63 
136,167 


511 
188 


r 24,102 
r 97,274 


114 
348 
765 
25,142 
1,797 
1,177 
1,383 


11,073 
24,067 


3,628 
695 
9 


965 
1,846 


2,278 
1,466 


789 


1 Includes Spiegeleisen, shot, powder, and sponge. 


1966 


123,889 
136,289 


17,766 


26,465 


15,087 
14,261 


779 
141,430 
571 
257 


31,175 
158,771 


7,080 
21,255 


3,405 
538 


Principal sources, 1966 


Fast Germany 123,273. 

France 47,540; West Germany 34,326; 
U.S.S.R. 32,545; East Germany 21,878. 

West Germany 14,212; East Germany 
1,954; Italy 1,500. 

West Germany 32,555. 

U.S.S.R. 2,501. 

Ke 15,501; Greece 5,845; Italy 


West Germany 13,296. 

Ley Germany 12,148; Czechoslovakia 

France 728. 

West Germany 89,188; East Germany 
22,642. 


Me Germany 204; Italy 154; Norway 
Italy 181 West Germany 51. 


Italy 18,585. 
West Germany 126,568; Italy 17,571. 


United States 39; Poland 18; France 8. 
All from West Germany. 

All from West Germany. 

West Germany 4,027. 

Italy 1,039; Norway SC 

All from West Germ 

Switzerland 13,747; Italy 3,098. 


a EE 5,063; Czechoslovakia 


West Germany 18,380; Poland 1,250. 


Poland 1,415; U.S.S.R. 845; West 
Germany 769; Czechoslovakia 271. 
East Germany 327; West Germany 175; 

Czechoslovakia 24. 
West Germany 7; Poland 7. 
West Germany 391; Czechoslovakia 263. 
be States 799; Trinidad and Tobago 


Yugoslavia 2,674. 
West Germany 1,348. 


U.S.S.R. 699; Yugoslavia 363; West 
Germany 106. 


Italy 332; Czechoslovakia 77; West 
Germany 73. 

Italy 6. 

Italy 99; Switzerland 11. 

West German 271; Czechoslovakia 223; 
Italy 184; Hungary 182; Poland 153. 
Netherlands 20; West Germany 12; 

Italy 10. 
West Germany 4; East Germany 1. 
Hungary 176; Italy 78; Rumania 70; 
West Germany 58. 
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COMMODITY REVIEW 


METALS 


Copper.—After an increase of 18 per- 
cent in 1966, the output of copper ore 
in 1967 showed only a slight further in- 
crease. Following development of the re- 
cently opened western sector of the Mit- 
terberg vein under Hochkónig mountain, 
copper ore production is expected to reach 
150,000 tons annually (about 2,000 tons 
of copper content). Recent exploration of 
the faulted westward extension of the 
Mitterberg vein indicates possible reserves 
of about 4 million tons of ore with 1.4 
percent copper (as mined) in addition to 
the 2 million tons already outlined. Ac- 
cording to the Oberste Bergbehoerde, 
Bundesministerium fuer Handel, Gewerbe 
und Industrie (Supreme Mining Author- 
ity), these reserves could support an op- 
eration for producing 180,000 to 200,000 
tons of ore. annually for 30 years at 
favorable copper prices. 


Lead and Zinc.—Exploration work in 
the Bleiberg-Kreuth and Rubland areas 
during recent years has increased estimated 
proved and probable ore reserves to 7.5 
million tons of zinc-lead ore, sufficient to 
maintain production for 20 years after 
installation of a planned heavy-media 
separation plant at the Bleiberg mine. 


Tungsten.—While the production of 
tungsten concentrate does not satisfy the 
country’s requirements for that metal, it 
does provide a very important source of 
supply to Austria’s ferroalloy industry. The 
scheelite comes from the Hintertux mag- 
nesite mine of the Austrian-American 
Magnesite Company at Vorder Landers- 
bach (Tux) in Tyrol where it occurs at 
the contact between magnesite and slate. 
The ore is concentrated to plus 65 percent 
WOs in a wet gravity concentrator. 


MINERAL FUELS 


Coal.—The decline in coal and lignite 
output, which started in 1964, reflects the 
closing down of several mining operations 
which was caused partially by the exhaus- 
tion of minable reserves and partially by 
competition from lower cost fuel oil, 
natural gas, and imported coal. 


Natural Gas.—OeMV reached agree- 
ment in principle with the U.S.S.R. on 
Soviet gas deliveries over a period of 20 


years at an annual rate of 1,500 million 
cubic meters, subject to agreement on 
price, financing, deliveries, and other de- 
tails. The agreement reportedly includes 
the provision of about 500,000 tons of 
large-diameter pipe by VOEST, the Aus- 
trian steel company; the advance of 
credits by an Austrian banking consortium; 
and the use of gas deliveries to serve, in 
part, to pay for the pipe. Pending com- 
pletion of the pipeline, OeMV reportedly 
proposed that deliveries at the initial rate 
of 500 million cubic meters per year 
should begin in 1968 through a 64 kilo- 
meter extension to be laid from the exist- 
ing gas pipeline from the Ukraine to 
Czechoslovakia. 

There have been alternative proposals 
for the supply of gas from the Nether- 
lands via West Germany or from Algeria 
by tanker to Koper in Yugoslavia and 
thence by pipeline. 

Unless imports can be arranged in the 
near future, gas consumption may have 
to be curtailed because indigenous re- 
serves will not justify the rates of gas 
production maintained in recent years. 


Petroleum.—Improved transportation 
facilities on the Danube River made it 
possible to conserve domestic production 
of petroleum in favor of increased im- 
ports. 

Agreement was reached in July 1967 be- 
tween the Allgemeine Oesterreichische Min- 
eralverwaltung Aktiengesellschaft (Gen- 
eral Austrian Oil Administration—OeMV ) 
and the foreign oil companies operating 
in Austria for the joint construction of 
a major pipeline to supply crude for the 
Austrian market. It was planned to begin 
construction in 1968 and complete the 
line by mid-1969. The pipeline will be 
owned by Adria-Wien-Pipeline GmbH 
(AWP) in which OeMV has a 51 per- 
cent share; Shell 14.5 percent; Mobil 
12.5 percent; British Petroleum 7.5 per- 
cent; Esso 6.5 percent; and Total and 
ENI 4 percent each. It will be built as a 
spur from the Trans-Alpine pipeline at 
Wurmlach in Carinthia to Schwechat 
near Vienna where OeMV operates the 
country’s only large-scale refinery. Initial 
capacity of the 400-kilometer, 18-inch 
line will be 3.5 million tons per year, but 
sufficient capacity exists to allow for 
eventual expansion to 10 million tons. 
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Other details of the agreement provide 
for the oil companies forming the minor- 
ity of AWP shareholders to have sub- 
stantial quantities of crude refined for 
themselves at Schwechat and also to pur- 
chase products from the refinery; this 
undertaking will run for 13 years from 
the opening of the pipeline and will cover 
31 million tons of oil. The agreement also 
envisaged the construction of a jointly 
owned refinery at Wildon near Graz on 
the pipeline route with a capacity of 2 
to 3 million tons per year and the pos- 
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sible construction of up to three other 
refineries. OeMV is to be offered a 26- 
percent share of all new refineries to be 
built by the AWP partners until 1980, 
and capacity at Schwechat is to be in- 
creased by 2 million tons per year by 
1970. 

Total refinery capacity amounted to 
97,100 barrels per day in 1967, distrib- 
uted as follows: OeMV-Schwechat 88,000 
barrels; Shell Austria A.G.-Floridsdorf 
4.600 barrels; Mobil Oil Austria A.G.- 
Kagran 4,500 barrels. 
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The Mineral Industry 


of Belgium and Luxembourg 


By Roman V. Sondermayer * 


As in previous years, the mineral in- 
dustry of Belgium-Luxembourg was pri- 
marily devoted to processing imported raw 
materials with ferrous and nonferrous 
metallurgy and petroleum refining the 
principal activities. Belgium-Luxembourg 
remained an important supplier of iron and 


steel, copper, lead, and zinc, mostly to 
other European countries. Traditionally, 
Belgium has had a more diversified mineral 
industry; Luxembourg has been primarily 
oriented to iron and steel production, with 
a lesser output of construction materials. 


BELGIUM 


Most of the metals produced in Belgium 
were exported; therefore, the minerals in- 
dustry accounted for a large share of the 
country’s foreign exchange earnings in 
1967. Coal, construction materials, and 
quarry products were the only minerals 
mined in the country, and their signifi- 
cance was primarily domestic. 

The production pattern for the Belgian 
mineral industry showed no clear trend 
in 1967; output of some commodities 
moved up from 1966 levels while that of 
others declined. The decline in Belgium’s 
coal output continued, and resulted from 
lower demand for high priced Belgian coal 
which could not meet the competition of 
liquid fuels, natural gas, and foreign coal. 

The 3-percent growth in the gross na- 
tional product (GNP) in 1967 was below 
the 5-percent annual rate of increase in 
the early 1960’s. Exact figures for the 
share of Belgium’s mineral industry in the 
total GNP were not available for 1967; 
however, there were indications that the 
past downward trend continued and that 
the share in the total GNP was about 4 
- percent. In 1967 the mineral industry 
ewaployed about 135,000 persons. 

Important events occurred in steel, non- 
ferrous metallurgy, and petroleum refining 
during 1967. A new steel mill at Zelzate, 
near Ghent, operated by “SIDMAR” 


(Siderurgie Maritime S.A.) was completed. 


One of the world’s largest zinc producers, 
Vieille-Montagne Co., (Société des Mines 
et Fonderies de Zinc de la Vieille Mont- 
agne) started production in a new zinc 
electrolytic plant at Balen. Texaco Inc. 
was building a new 100,000-barrel-per-day 
refinery in Ghent. 

Foreign trade activity appears to have 
slowed during 1967. The mineral industry 
of Belgium had a positive trade balance of 
$429.8 million in 1966, the last year for 
which data were available. However, the 
positive trade balance in 1965 was $562.6 
million, and results in 1966 represent a 
decline of $132.8 million, which occurred 
presumably because of higher imports of 
petroleum and petroleum products. 


PRODUCTION 


Other than coal, the Belgian mining in- 
dustry was confined to exploitation of con- 
struction materials. Domestic requirements 
for this type of commodity have been met 
at competitive prices because of the gener- 
ally high level of mining technology. 

Although most of the nonferrous metals 
were produced in larger quantities than in 
1966, zinc production fell slightly. Coal 
output in 1967 declined by about 1 million 
tons. Steel output rose by about 800,000 
tons. 


1 Foreign minerals specialist, Division of In- 
ternational Activities. 
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Table 1.—Belgium: 
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(Metric tons unless otherwise specified) 


Commodity 1963 
Metals: 
Aluminum: 
Secondary _-_____-_- ER 3,547 
Semimanufactures.-------------------------- 86,23 
Cadmium (exports) o ccoo 881 
Copper: 
Refined, including secondary -----.----------- 271,444 
Semimanufactures___...........-._-..------ 124,080 
Iron and steel: 
Iron ore--------------------- thousand tons. - 96 
Pig iron and ferroallovs do. 56,958 
Steel: 
Ingots and. castings. -_---------... do___- 7,528 
Semimanufactures___..._.._-_-_-- do___- 5,769 
Lead: 
Smelter, including secondary. --_---.---------- 98,433 
Semimanufactures- o ooo 26,844 
Precious metals: 
Unworked ?2___.._...._ thousand troy ounces.. 12,965 
Semimanufactures- 2 o ooo do.... 609 
Tin: 
Smelter, including secondary. .._...- long tons. - 8,280 
Semimanufactures__........_.._.-_--- do. 689 
Selenium (exports). ooo 25 
Zinc: 
Smelter, including secopndarg .--------------- 206,328 
Semimanufactures. oo ooo 43,800 
Other nonferrous metalsz ooo... , 418 
Nohmetals: 
Comento. taa thousand tons. - 4,709 
AAN A IS do...- 270 
Dolomite 
Won as e tl ee do...- 649 
Calcined ¿curo tora do___- 321 
Fertilizer raw materials: 
Phosphates- ooo 13,335 
Thomas alag. ---------------- thousand tons. . 1,337 
RR A II A ee 2,004 
Lime EE EE thousand tons. _ 2,016 
Plaster. 3c cc5cde 5. cee ee one EEN 17, 274 
Quarry products 
Limestone. ------------------ thousand tons. - 8,127 
Other calcareous $__._...-....-..- do... 829 
Marble 
In block. cubic meters. - 6,946 
Slabbed, including worked ge 9,150 
Crushed and other 00 ooo oc. 30,050 
Petit granit (Belgian bluestone) 
Ousartied cubic meters.. 311,391 
SSW. ogee set AAN do. 28,908 
o A see beaks do..-.- 12,366 
Crushed and others. do... 287, 087 
Porphyry, rough cut and crushed 
thousand tons. - 4,290 
Quartz and quartzite. 00 00ooocococo- 0,690 
Sand and gravel: 
Construction sand. -__...-. thousand tons. . 3,082 
Foundry sand__..__-__._.._.----- do...- ,137 
Glass sand__.__.__.-__._-__------ do___- 1,634 
Other sand, including dredged....-. do___- 1,863 
Gravel (dredgedi ---------------------- 5,144 
Sandstone: 
Rough stone, including crushed 
thousand tons. - 1,253 
Paving and mosaic atone __--.-- do___- 8 
OP AA ert eet ee do___- 7 
Slate, roofing and other... ------------------ 11,444 
NN Hertert, cesta ais SE 
Sulfur: 
Recovered o ooo. 5,000 
Sulfuric acid, 100 percent. ..-.-. thousand tons. ` 1,236 
Mineral fuels: 
Coal: 
Anthracite. ----------2----.-. thousand tons. . 5,986 
Bituminous and semibituminous.__._....do.... 15,432 
KOHN EE za bas do 2,294 
Coke (all A A AO do___- 7,204 
Manufactured gas 7_______-_- million cubic meters. . 3,756 


See footnotes at end of table. 


1964 


3,460 
123,456 
843 


286,129 
153,852 


61 
r 8,122 


8,731 
6,475 


83,316 
25,980 


13,622 
668 


6,804 
7187 
40 


222,540 
46,300 
4,222 


5,846 
203 


91,236 


9,899 
1,010 


7,272 
11,280 
32,824 


409,602 
104,633 

32,296 
381,971 


5,355 
304,572 


5,171 
1,379 
1,332 
2,765 
7,844 


1,547 
8 


86 
11,750 
49 


5,000 
1,348 


6,062 
15,242 
1,433 
7,229 
4,001 


1965 


3,192 
135,538 
385 


309,856 
168,470 


91 
r 8,436 


9,169 
6,947 


110,757 
26,633 


14,163 
803 


5,227 
700 
42 


239,800 
e 46,200 
4,348 


5,905 
209 


32,974 


326,826 
77,483 
18,275 

287,036 


5,109 
304,572 


4,254 
1,266 
1,461 
2,771 
6,527 


1,369 
17 


81 
10,931 
41 


NA 
1,487 


5,438 
14,348 
1,074 
7,334 
4,109 


Production of mineral commodities 


1966 


2,545 


172,487 
146 - 


303 , 427 
146,681 


124 
r 8,302 


8,917 
6,865 


92,659 
25,923 


14,499 
867 


6,576 
1,100 
41 


251,700 
e 46,600 
4,608 


5,796 
181 


261, ,456 


4,185 
260,532 


4,875 


1967 p : 


NA 
143,853 
NA 


317,873 
132,820 


88 
8,902 


9,716 
7,511 


107,800 
24,879 


15,561 
7839 


6,068 
617 
NA 


227,328 
51,949 
3,950 


5,820 
167 


33,403 


286,708 
75,930 
16,341 

232 , 908 


5,523 
297,769 


4,467 
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Table 1.—Belgium: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1963 1964 1965 1966 1967 P 1 
Mineral fuels—Continued 
Petroleum refinery products: 

Gasoline, all kinds___._....__.thousand tons. . 1,711 1,864 2,206 2,158 2,024 
Kerosine and jet fuel ._...-..-------- do___- 329 429 493 560 302 
Distillate fuel ol... do. __- 3,762 4,162 4,759 4,779 2,605 
Residual fuel ol .. 2. dO= ds 3,952 4,283 5,351 5,685 7,635 
BRUMA canas A 481 512 411 462 513 
LubricantS. ooo oo do... 31 37 44 39 42 
Liquefied petroleum gas ®_____._._-...-- do. 336 373 449 510 507 

2 oe oe eee teehee eee do... 785 914 1,087 1,555 2,662 
TOA ee eee eee do...- 11,387 12,574 14,800 15,748 16,290 

Refinery fuel and loss... do-.-- 783 715 798 874 996 

e Estimate. r Revised. P Preliminary. NA Not available. 


1 Source: U.S. Embassy, Brussels. State Department Airgram A-650, Apr. 30, 1968. Royaume de Belgique, 
Minstere des Affaires Economique, Administration des Mines, Service: Statistiques. Bruxelles, Annee 1967. 


2 80 to 90 percent silver. 


3 Includes antimony, cadmium cobalt, nickel, and other unspecified metals. 
4 Not including annual production of artificial hydraulic lime (5,000 to 6,000 tons per year in 1962-63 and 


8,582 tons in 1964). 
5 Including chalk, marl, and travertine. 


6 Converted from production data in thousand square meters of 20-millimeter slabs. 
7 Coke oven and gas plant gas; gross output including gas for captive consumption; includes gas produced 


from hydrocarbons. ` 
8 Includes commercialized refinery gas. 


TRADE 


The foreign trade of Belgium is incor- 
porated with that of Luxembourg in the 
official returns of Belgium-Luxembourg 
Economic Union (BLEU). 

Minerals continued to occupy an import- 
ant position in Belgium-Luxembourg’s total 
trade in both exports and imports, as 
evidenced by the following tabulation for 
1965 and 1966, the latest years for which 
detailed data were available: 


Value Mineral ` 
(million dollars) commodities 
share of 
Mineral Total total 
commodities trade (percent) 
Exports: 
1965...-.- 2,476.6 6,381.6 38.8 
1966...-.- 2,610.3 6,829.0 38.2 
Imports: 
1965....- 1,914.1 6,373.5 30.0 
1966 ....- 2,180.5 7,174.0 380.8 
Trade balance 
1965....-. +562.5 +8.1 XX 
1966...-.- + 429.8 —345.0 XX 
X Not applicable. 


Source: Statistical Office of the United Nations. 


France was the foremost recipient of 
Belgium-Luxemburg's mineral exports in 
1966, receiving goods valued at about 
$480.7 million while West Germany ranked 
a close second (0477.3 million), Nether- 
lands third ($385.2 million), and the 


United States fourth (343.0 million). West 
Germany ranked first as a source of 
Belgium-Luxembourg’s mineral imports, 
supplying materials valued at $313 million 
in 1966, followed by Congo (Kinshasa) 
($299.4 million), France ($269.1 million), 
United Kingdom ($228.8 million), Nether- 
lands (197.7 million), and the United 
States ($100.6 million). 

The largest commodity group among 
Belgium-Luxembourg’s mineral exports 
were products of the iron and steel industry 
(of which Luxembourg contributed a sig- 
nificant share), with a reported value of 
$1,100.1 million, followed by products of 
the copper industry ($408.6 million); 
diamonds, precious stones, and gems 
($359.0 million), and petroleum refinery 
products ($158.6 million). 

Among Belgium-Luxemburg’s imports 
petroleum and refinery products were the 
largest commodity group, accounting for 
$356.2 million, followed by copper ($351.0 
million), and by precious stones ($355.0 
million). 


COMMODITY REVIEW 


Metals.—Aluminum.—During 1967 there 
was no primary aluminum production in 
Belgium and the output of secondary 
aluminum metal was insignificant. The 
output of aluminum  semimanufactures, 


See footnotes at end of table. 
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Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1965 1966 Principal destinations, 1966 
Metals: ! 
Aluminum: 
Bau sce we etic ale 320 All to France. 
e RA A E cee 8,496 8,417 France 3,062; West Germany 3,056; 
N etherlands 1,391. 
Ingots- AA EE NEEN 2,358 8,176 West Germany 2 ,063; France 640. 
Semimanufactures___.______...--_- 93,390 123,510 United States 43, 206; N etherlands 16,171; 
West Germany 14, 039. 
Bismuth? acia sica 85 116 France 82; West Germany 15. 
E e e EEN 735 681 West Germany 309; France 131. 
Chromite 3 --.--0------0----------- 11 6 š 
Copper: 
EE 7,800 All to West Germany. 
e Y A A E A 16,302 17,984 West Germany 8,342; France 3,566; 
Netherlands 2,676; Italy 1,785. 
Metal alloys unwrought. ...-...-..-.-. 263,159 262,983 France 102,050; Netherlands 50,702; 
West Germany 35,522. 
Metal, alloys, worked. ...._.-.--.--....- 90,169 81,287 Netherlands 30 ,653; West Germany 
19,141; United "States 6,502. 
Germanium, "metal... kilograms. _ 6,300 5,100 West Germany 2,800. 
Gold, and thousand troy ounces. _ 55 1,078 NA. 
alloys including semimanufactures. 
Iron and steel 
ron ore. ooo... thousand tons. . 67 22 France 21. 
Pyrite einder ------------- do-..- 199 210 West Germany 209. 
Blast furnace slag and waste do. 1,879 `... 
Scrap A do... 720 741 prance. ae West Germany 264; Nether- 
an 
Pig iron, including cast do. 80 75 France 34; West Germany 27; Italy 8. 
iron, sponge, powder. 
Ferroalloys, including do...- 47 69 Italy 15; France 14; West Germany 7. 
spiegeleisen. 
lagot and other primary do.... 1,201 1,149 France 515; West Germany 245; Italy 98. 
orms. 
Semimanufactures: 
Shapes (bars, rods, do 4,377 4,062 United States 1,075; West Germany 816; 
angles, shapes, sections). Netherlands 567: France 435. 
Universals, plate, sheet__do.. _- 2,679 2,656 o al 781; France 666; Nether- 
ands 
Hoop and stin... do..-- 739 714 a rl 193; France 157; Nether- 
ands 
Railway material. ...... do. 116 81 N A 12 United States 12; 
ance 
Y AS eee 318 324 United States 107; West Germany 43. 
Tubes, pipes, fittings....do.. ois 246 226 Netherlands 63; West Germany 32; 
France 30. 
Castings..._......---- do. 24 30 Sweden 9; West Germany 7; Nether- 
lands 4. 
Lead: 
Ore and concentrate. -..-.-.--------- 263 6,521 Japan 3,197; West Germany 3,050. 
Ashes and residues containing lead - 2,108 10,753 Netherlands 8 ,232; West Germany 2,147. 
e EE , 239 2,264 France 1,652 West Germany 509. 
Pig foe Vesa eee ye eee oe le 71,810 56,951 Netherlands 24 071; West Germany 
14,901; France 7 011. 
Semimanufactures._......-.--.--- 7,863 8,114 Netherlands 2, 2,670; West Germany 1,948; 
Ww en 
Magnesium ?____.__....--.----------- 451 391 United States "225; Canada 96. 
Manganese ore. ---------------------- 7,516 1,221 United Kingdom i ,056. 
Mercury ooo... 76-pound flasks. - 319 401 Netherlands 177; France 91; West 
Germany 85. 
Molybdenum, metal? koilgrams - - 4,900 -...---- 
Nickel: 
LE ot Jeter ds eee eas 174 France 148; Italy 25. 
Unwrought ?__._.__.-._-..--.---- 470 486 Netherlands 130; West Germany 116; 
United Kingdom 82. 
Semimanufactures 3_____...------- 166 262 Netherlands 112; West Germany 98. 
Platinum and thousand troy ounces-. NA 1,057 United States 220: France 206; Nether- 
latinum-group metals all forms. lands 165. 
Selenium _.___._..__.------ kilograms.. 42,200 41,400 West Germany 11,800; Poland 7,400; 
Italy 5,200; Hungary 3 ,000. 
Silver, thousand troy ounces. . 8,181 9,214 Netherlands 8, 401; West Germany 8,176; 
unwrought, partly worked. France 1, 832. 
Leet and arsenic...... kilograms - - 4,800 NA 
in: 
Ore and concentrate.. -long-tons. - 48 52 All to Spain. 
Serap EE do. 228 174 Netherlands 85; West Germany 33; 


Spain 21. 
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Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals—Continued 
Tin—Continued 
Ingort coco. do 4,110 3,660 West Germany 1,153; France 1,124; 
, Netherlands 617. 
Semimanufactures_-_____.._- do...- 179 243 Spain 198. 
Titanium, vanadium, molybdenum, 59 150 nited States 110. 
tantalum, and zirconium ores. 
Tungsten 
d a teste 25 25 West Germany 12; United States 11. 
Metal? A Sot eins 3 3 Netherlands 2. 
Uranium and thorium, kilograms. - 3,100 NA 
n other radioactive materials. 
ine: 
oe ghee EE 12,247 12,758 France 10,567; Netherlands 2,190. 

tee and residues containing zinc.. 19,987 20,660 wae od 11,300; Netherlands 

e th te oes 7,474 7,676 France 6,977; Italy 496. 

Metal alloys unwrought._.._.___-_- 129,656 147,320 West Germany 51,598; United States 

24,868; France 12,696. 
Dust (blue powder)... .-..---------- 16,436 15,381 France BEN West Germany 3,911; 
taly 2, S 
Semimanufactures. -.-._...-----.- 17,223 14,586 West Germany 4,183; Netherlands 2,335; 
France 2,218. 
Other nonferrous oresS.-..--..------..-- 510 All to Netherlands. 
Other nonferrous waste and scrap.....-. 170,151 -...... 
Other base metals -.-------------- 10,305 18,484 United States 7,040; Japan 1,917. 
Nonmetals: 
¿o ee ee e rA KSE 
Building stone: 

Marble. ` `, thousand nee: 915 967 Netherlands 946; West Germany 10. 

Calcareous stones. ._.._-...- AE 930 794 Netherlands 628; France 153. 

Other, including worked... de. en 265 147 Netherlands 141. 
WEE do.... 1,726 1,424 Netherlands 1,138; West Germany 81. 
ÉIER 7,866 85,679 Netherlands 60, 084; France 11,497. 

Clays, crude 
Solih- A A cet S 406 936 NA. 

Nonrefraetorg. 25,208 18,650 France 11,010; Netherlands 6,822. 

Refractory... ------------------ 12,616 8,171 France 5,598; Netherlands 2,341. 
Clay construction materials: 

Nonrefractory....- thousand tons. . 212 178 eee 96; West Germany 36; 

ran 
Di EE NEE 45,068 38,890 France 24,718; Netherlands 6,927. 
amond: 

Industrial, thousand carats.. 8,139 9,989 United Kingdom 3,993; United States 

including worked. 2,037. 
Gem: 
SS A do...-. 1,235 2,085 India 967; Israel 270. 
Polished. ...-.......--- do.... 1,561 1,646 United States 667; Hong Kong 219. 
Disatomite 941 852 NA. 
Dolomite. -..---------- thousand tons. . 551 475 Netherlands 289; France 164. 
Fertilizer materials: 
Nitrogenous: 
Sodium nitrate, natural. ...... -...... 575 Lebanon 556. 
Manufactured -thousand tons.. 763 620 West Germany 185; France 113; mainland 
China 104. 

Phosphatic: 

Phosphate Eeer 81,208 380,898 France 10,507; Netherlands 9,850; United 
Kingdom 4, 137. 

Basic slag....- thousand tons. . 1,878 1, 767 Pe eer? West Germany 539; Nether- 
ands 

= Mapnufoetured. .-.---- do.... 220 161 France 90; Turkey 20; Netherlands 10. 

otassic: 
Potassium salts bulk. ......... 322 2,875 Not SE by countries; all from EEC 
countries. 
Manufactured . thousand tons.. 923 846 NA. 
Others manufactured....... do... 360 331 Norway 18. 
A A ks tee ese tee 13 10 NA. 
Graphite: AA Et e - WEEN 
eo and plasters.._.......-.----- 16,464 14,814 Netherlands 14,314. 
EE thousand tons.. 3 373 Netherlands 297; France 75. 
Limestone bebe o... 914 `... 
page minerala .-.---------------- EE 
EEN 14 80 NA. 
GE and quartzite. --.......------.- 63,667 64,776 Netherlands 28,714; West Germany 
7,899; France 7,399. 
<A aes 3,448 4,259 France 4,114. 


See footnotes at end of table, 
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Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 


Nonmetals—Continued 
a gravel, crushed stone: 


BEE thousand tons.. 8,224 3,194 France 1,086; Netherlands 584; West 
Germany 411. 
Gravel and crushed stone...._do. .-.. 5, 792 4,903 Netherlands 2,242; France 2,220. 
Sulür o ii al ci a isa aci a 8,084 9,440 Kenya 1,593; nited Arab Republic 977. 
leede ` erat oe eee 1,511 Sweden 515; "France 224; Norway 172. 
Mineral fuels: 
Asphalt and bitumen (natural)......... 249 873 NA. 
Coal. cuasi thousand tons.. 1,846 1,217 Netherlands 579; France 299; West 
Germany 213. 
EES do. - 131 103 France 87; Netherlands 7. 
Coke (from coal)... --.-.2------ do. 511 420 sera 192; Sweden 84; West Germany 
Petroleum 
Crude -..------ thousand tons... ____.-- 160 All to West Germany. 
Refinery products (including bunkers): 
Gasoline. ..-.- thousand tons. - 862 853 Netherlands 237; West Germany 234; 
United Kingdom 217. 
Ke including do. 442 486 Netherlands 212; West Germany 144. 
white spirit. 
Distillate fuel oils. `... ` do 1,528 1,365 West Germany 3852; Netherlands 346; 
Switzerland 267. 
Residual fuel oils_ ...... do 2,148 2,415 Bunkers 1,554; Netherlands 880; United 
Kingdom 98. 
Lubricants. ....--...-..- do. 165 165 Netherlands 55; Switzerland 22; West 
Germany 16. 
Petrolatum and wax....-.....- 473 442 Italy 97; Cameroons 93; Turkey 61. 
Petroleum coke. --.-..-.--.-- 25,638 27,266 United Kingdom 13,256; Norway 6,582; 
Sweden 4,768. 
Liquefied thousand tons.. 50 58 France 19; United Kingdom 14; Spain 18. 
petroleum gas 
and other gas- 
eous hydrocarbons. 
Bitumen and other *____do..-.- 207 Netherlands 117; West Germany 55. 
Carbon back -......-..------- 4,414 4, 052 Austria 2,867; Czechoslovakia 497. 


NA Not available. 

1 Generally, includes alloys. 

2 Including scrap. 

3 Does not include anodes, which are unreported. 
4 Including bituminous mixtures. 


Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: ! 
Aluminum and aluminum alloys: 
Bauxite ere ee ed e 7,244 9,699 bir Guiana 5,865; West Germany 
AlUMINA WEE 11,117 13,289 West Germany 6,566; France 5,254. 
a e RN ec IS O 3,772 1,793 eee 895; E 676; 
ungary 
Unerought - ---- 117,020 152,550 France 100,296; U.S.S.R. 8,580; 
West Germany 8,452. 
Semimanufactures..........-----. 18,668 25,260 West Germany 10, 653; France 
Antimony: a 
A A a oe NA 7,930 Poria 4,750; mainland China 
Metal, all kinds. ----------------- 113 104 Mainland China 90. 
Beryllium, all forms. ....-... kilograms. . 100 200 United States 100. 
rett ace oo eee a 38 99 Canada 58; Netherlands 27. 
AI AAA -aooo 332 521 Songo (Kinsh as2) 353; Netherlands 
Chromium: ` 
Ore and concentrate. -...-....--.-- 987 1,710 Ene as 514; Mozambique 482. 
Oxide and hydroxide.........-.-.-- 358 390 West id 210; France 93; 


U.S.S 
Metal_....._-- EE NA 11 Not reported by country; all from 
European Economic ommunity. 


See footnotes at end of table. 
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity 1965 1966 Principal sources, 1966 
Metals—Continued 
Cobalt: 
é Oxides and hydroxides..kilograms. - 500 1,600 All from United Kingdom. 
opper: 
Ore and concentrate. -.......-..-- 2,227 12,146 reni 1,188; Cuba 3,315; Mozam- 
ique í 
Serap, including alloys...........- 67,674 56,852 Netherlands 16,036; West Germany 
14,881; France 11, 159. 
Ingot, including alloys...........- 317,383 343,952 Congo (Kinshasa) 220, 627; Republic 
of South Africa 26,964. 
Semimanufactures, including alloys- 9,024 8,304 West Germany 3,374; N etherlands 
2,360; France 1,372 
Germanium Ll ooo 26 31 Not reported by country; all 
from European Economic 
Community. 
Gold and gold alloys: 
Unwrought.........-. troy ounces.. 1,321,395 1,250,562 United Kingdom 743,135; Switzer- 
land 327,478. 
Semimanufactures...-....... do____ 16,075 66,195 Congo (Kinshasa) 14,897; France 
13,768; United States 9,413. 
Iron and steel: 
Iron ore and thousand tons... 13,745 11,407 Sweden 5,206; France 3,041; 
concentrate. Liberia 900. 
Pyrite einder. ..-..-.------ do. 154 145 France 79; Italy 50; West Ger- 
man 
Blast furnace slag and waste_do.... 235 210 West Ge 83; France 67; 
Netherlands 60. 
E do. 145 193 Netherlands 83; France 49; West 
Germany 24. 
Pig iron, including cast iron do.... r 231 210 West Germany 68; East Germany 
sponge, powder, etc. 50; N etherlands 27. 
Ferroalloys, including de, 119 116 France 47 ; Norway 38; West 
spiegeleisen. Germany 12. 
Ingots and other primary do._.. 433 632 Netherlands 254; France 176. 
orms. 
Semimanufactures: 
Shapes (bars, rods, do. 353 379 France 187; West Germany 118. 
angles, shapes, sections). 
Universals, plate, sheet. do... 261 406 West Germany 264; France 82. 
Hoop and strip......-.-- do...- 28 34 France 14; West Germany 14; 
Netherlands 3 
Railway material....... do: ea 4 8 West Germany 4; France 3. 
TEE Once 11 11 West Germany 5; France 3. 
Tubes, pipes, fittings.-..do.. _ - 58 77 West Germany 33; Netherlands 21; 
France 13. 
id Castings. -.--..--.-.---- do. 3 4 Netherlands 2; France 1. 
A eee eae eee 197,449 184,537 Republic of South Africa 85,861; 
anada 55,422. 
82 VU TT ciar td les dai 1,489 2,258 Netherlands 1,406. 
Ashes and residues containing 35,522 41,847 Canada 7,908; Australia 6,319; 
lead West Germany 6,225. 
y het eee ed = 20,965 13,502 e Germany 5, 969; Netheralnds 
4 
Unwrought, including alloys--...-- 14,635 13,765 N ctherlands 8,440; West Germany 
Semimanufactures___..........-.-- 914 1,348 ir Germany 994; Netherlands 
Magnesium: 
Serapo cinese EEN 387 330 West Germany 210; Netherlands 61; 
Austria 8. 
IN JEE 718 1,091 Healy 402; Norway 204; U.S.S.R. 
Semimanufactures__...........--- 48 54 Austria 7. 
Manganese: 
ee 310,369 258,890 Republic of South Africa 95,130; 
.5.S.R.39,689; Angola 38,401; 
India 23,831. 
A nain eout auia 1,859 1,552 Netherlands 1,322. 
IA 76-pound flasks. ` 3,568 1,363 Spain 522; Italy 377. 
Molybdenum, metal including 20 10 Netherlands 5; United States 2. 
semimanufactures ?. 
Nickel: 
Seran TTT AAA 28 1,218 United Kingdom 952; Norway 156. 
e EE 531 559 France 258; West Germany 168 
Theat including alloys....._....-- 1,187 170 United Kingdom 77; West 
Germany 56. 
Semimanufactures____._....-.---- 689 705 United Kingdom 218; West 


Germany 166; France 188. 
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity 1965 1966 Principal sources, 1966 
Metals—Continued 
Panun and related troy ounces. _ 57,871 25,926 United Kingdom 9,432; France 
me e 9 ° 
Phosphorus... ooo. 343 322 West Germany 277; France 15. 
Selenum -------------- kilograms. - 300 300 NA. 
Silver, metal, thousand troy ounces. _ 7,787 14,348 United Kingdom 10,866; Nether- 
unwrought and lands 1,672. 
partly wrought. 
Tantalum *................ kilograms. _ 200 W 
di and arsenic...__....---.---- 33 30 NA. 
in: 
OFC ses Soe eek we ees long tons.. 5,616 6,906 arn tt (Kinshasa) 5,564; Rwanda 
SOTO Decne eaaa sett 1 23 Netherlands 18. 
Ingots, including alloys. ___- ae ae 2,380 3,255 GE eee) 1,707; Nether- 
ands 1,080. 
Semimanufactures.......-.-- do__.. 152 191 Netherlands 93; West Germany 
76; France 11. 
Chiers it do 25 14 West Germany 8. 
Titanium oxides_...__._._..____._-__. 8,407 10,300 West Germany 5,713; Japan 1,468. 
Titanium, vanadium, molybdenum, 3,904 5,521 United States 1 ,992; Canada 591. 
tantalum, zirconium ores. 
Tungsten: 
ORC oslo bg ee ese 43 87 Soun Korea 22; Congo (Kinshasa) 
Metal, including 247 13 Netherlands 8; United Kingdom 3. 
semimanufactures 3. 
Uranium and thorium: 
OFC ENEE kilograms. - 22,000 NA 
ži Metal, including alloxg do. 100 NA 
ne: 
OPO ee eee eS 509,775 538,637 Canada 274,765; Congo (Kinshasa) 
78,660; Finland 56,590. 
Ashes and residues containing zinc. - 50,535 58,947 West Germany 22, 649; Nether- 
lands 4,340; France 4, 120. 
Oxide and peroxide -.-.------.---- 1,803 1,825 Netherlands 913; United States 
y EEN 1,421 704 West Germany 385; Netherlands 
Dust (blue Goedert... 235 341 West Germany 305; United 
Kingdom 23. 
Slab od 12,281 11,630 Australia 4,667. 
Semimanufactures__.._.-...-.---- 164 212 West Germany 111; Netherlands 92. 
Zirconium *..._____.__..-- kilograms. . 900 500 All from West Germany. 
Other metals.-. o 0000. r9,105 13,291 Congo (Kinshasa) 12,546. 
Other open. 10,781 12,891 Morocco 4,964; Bolivia 4,610. 
Other nonferrous waste and ashes. ....- 111,798 66, 145 kee 38,409; Canada 
Nonmetals: É 
Abrasives, natural. ..........---- 210,829 172,368 West Germany 171,410. 
ET E OG einen ie awash ee ceils 61,026 52,514 Canada 31,811; U. S.S.R. 6,589. 
Barite, including witherite. -_.-.--...-.-.- 25,641 14,912 West Germany 7,749; France 3,125. 
Borates, erude o .oooooocooo.--- 1,508 11,819 Wierk States 5,824; Netherlands 
Bromine. -------22--00.-. kilograms. - 13,600 20,300 NA. 
Building stone, marble and other 103,428 82,008 France 35,731; Italy 19,136. 
calcareous stones. 
SE EE | 24,028 43,867 Vë ee West Germany 
Chall cosas acl Saeed 40,818 64,849 France 32,826; Netherlands 21,138. 
Clays, crude: 
Kaolin EE 64,560 93,493 United Kingdom 73,513. 
Refractory_._..._..__--.--------- 143,729 123,421 ire 67,617; France 
Others- nooo 153,528 145,595 West Germany 103,968. 
Clay construction materials: 
Refrgetoryg. ------------------ 78,748 72,084 TOn Germany 42,605; France 
Nonrefractory-------------------- 117,270 152,216 Netherlands 75,778; West Germany 
Cryolite, natural. ooo 143 138 Denmark 126. 
Diamond: 
Industrial, thousand carats.. 8,827 10,297 United ES 6,237; United 
including worked. Sta 
em: 
thes AH stones___._..--.- do.... 5,764 7,134 United Kingdom 5,7 
Worked.....-.-...----.- do...- 485 566 Israel 136; India 112; Republic of 


South Africa 85. 
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Table 3.—Belgium-Luxemburg: Imports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Nonmetals—Continued 
Disatomtte 2-2 ee 8,529 ........- 
Dolomite. ee 19,017 23 , 487 bah aha 12,646; France 
Earth pigments.. ..------------------ 616 635 West Germany 178; France 172. 
Feldspar, including leucite, nepheline, 30,400 33,692 Canada 12,600; France 9,200. 
etc. 
Fertilizer materials: 
Nitrogenous: 
Sodium nitrate, natural. _._._... 16,128 27,668 All from Chile. 
Manufactured - - .-.---------- 151,347 201,105 id 128,542; France 
Phosphatic: gës 
Phosphate thousand tons. . 1,286 1,200 Morocco 980; U.S.S.R. 118. 
rock. 
Manufactured.-..------.----- 886 2,277 West Germany 1,390; United 
States 507. 
Potassic: 
Potassium salts.__....------- 86,624 59,995 ER West Germany 
Manufactured thousand tons_- 1,345 1,210 France 914; West Germany 160. 
Unspecified manufactured- -.------- 64,964 83,709 France SE West Germany 
Eiuoreper ono 7,178 6,591 France 2,949. 
Graphite... A O ey 901 627 AUTA 234; France 125; Norway 
Gypsum and plaster. ----------------- 440,384 449,106 France 418,887; mainland China 
TEE 94,937 88,641 France 85,426; West Germany 
Limestone, for flux and cement 68,794 79,371 All from France. 
production. 
Lithium minerala ----------------- 231 NA 
Maenesite -------------------1- 6,409 3,731 et 925; Netherlands 
Meerschaum, including amber and jet 42 4 Turke sa 
Mica coa he eee eos ee 1,371 1,202 Uni Kingdom 373; Norway 254; 


Malagasy Republic 190. 
SE and semiprecious stones, all 


Dust ee value, thousands. - $1,894 $3,016 as $1,808; United States 
powder. 
Pyrites, unroasted.......-...--------- 268,078 264,013 Portugal 150,797; U.S.S.R. 38,011. 
Quartz and ouartzite ------------- 14,423 14,056 West Germany d 216; Norway 
2,681; Netherlands 2 ,658. 
Salto... thousand tons.. 793 847 West, Germany 418; Netherlands 
Sand, gravel, crushed stone: 
Sandee ss coe ee eae do...- 6,345 7,077 Netherlands 6,879; France 399. 
Gravel and crushed stone..._do..-- 3,554 4,748 West Germany 2,332; Netherlands 
1,951; France 423. 
Slate, including worked. ..-....-------- 17,105 13,321 France 6,645; Portugal 2,369; West 
Germany 2,034. 
SWU o Ee 274,393 219,030 do 142,731; France 
Talc and steatite._......-...-.------- 16,243 36,133 France 16,044; United States 
6,967; Austria 5,473. 
Other mineral substances. ..-...-------- 162, 442 170,168 Netherlands 7 4,633; West Germany 
45,904; France 35,059. 
Mineral fuels: 
Asphalt and bitumen (natural).......-- 3,453 7,427 N leie E ,084; Trinidad and To- 
ago 1 
COS) WEE thousand tons. - 6,909 6,219 West Germany 3,092; United 
States 1,617. 
Briouetg. --------------------- do...- 334 346 Netherlands 300; West Germany 45. 
Coke (from coal)......--------- do. 4,064 3,628 Wa Germany 3,028; Netherlands 
Lignite, including briquets.....-.do..-.- 199 174 West Germany 167. 
Peat, including briquets. .-.-..--- do 44 58 Netherlands 39; West Germany 18. 
Pitch and pitch eoke? _..---..-------- 17,550 2,689 West Germany 2,427. 
Gases, all kinds. .....-.- thousand tons. - 246 249 Netherlands 131; West Germany 60; 
France 43. 
Petroleum: ; ` 
Crudé@: eelere do. 15,467 16,587 Iran 4,389; Kuwait 3,396; Libya 
9 e 
Refinery products: 
Gasoline. -..--.------- do.... 330 342 Italy 111; West Germany 103, 


See footnotes at end of table. 
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Table 3.—Belgium-Luxemburg: Imports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Mineral fuels—Continued 
Petroleum—Continued 
Refinery products—Continued 
Kerosine, in- thousand tons. . 17 33 Netherlands 31. 
cluding 
white spirit. 
Distillate fuel ol ` ` do. 1,531 1,894 Italy 514; Netherlands 510; 
Trinidad and Tobago 112. 
Residual fuel oils. ...... do 2,185 2,551 een 898; Italy 738; France 
Lubricants. .........-- do. 215 292 United States 116; Netherlands 52; 
- France 43. 
Petrolatum and wax_...do___- 9 10 West Germany 3, France 2; 
United States 1. 
Petroleum coke. `. —— do...- 86 98 United States 95. 
Bitumen and other: do 9 43 France 33. 
Carbon black... 16,978 17,787 Netherlands 5,764; West Germany 


5,077; France 4,275; United 
States 2,107. 


r Revised. NA Not available. 

1 Generally, includes alloys. 

2 Including scrap. 

3 From coal and other mineral tars. 


4 Including bituminous mixtures and natural bitumen. 


based on imported ingots, was slightly less 
than 144,000 tons, down considerably 
from the previous year’s level. 

During 1967 the Kaiser Aluminum & 
Chemical Corp. was negotiating with the 
Belgian Government for construction of a 
110,000-ton-per-year aluminum smelter 
near Liége. If negotiations are successful, 
about 1,500 workers would be employed 
and the facility could start production in 
1969. Final decision depends on the costs 
of electricity that will be delivered for 
alumina reduction. 

Copper.—Favorable market conditions 
brought Belgium's copper output to 318,- 
000 tons in 1967. 

The electrolytic copper refinery, oper- 
ated by Société Géneral Métallurgie de 
Hoboken, was able to work at a high rate 
because of diversification of sources of raw 
copper and scrap. At the same plant, a 
new complex for continuous smelting of 


W Withheld to avoid disclosing individual company confidential data. 


cathodes and casting of wire bars operated 
at full capacity throughout the year with 
excellent technical and economic results. 

Iron and Steel.—With no significant 
domestic iron ore production, the Belgian 
iron and steel industry operated on im- 
ported ores, mostly from France and 
Sweden. Production costs were brought 
down partly by lower prices paid for 
Swedish ores and still more by moderniza- 
tion and better utilization of plants. 

In the spring of 1967 a new integrated 
iron and steel plant went into production 
at Zelzate, near Ghent. The new facility, 
built at a cost of $97 million, is owned and 
operated by “SIDMAR”. The first blast 
furnace was blown in during May; the 
second furnace is expected to start produc- 
tion in 1968. During 1967 the new plant 
produced 356,335 tons of pig iron and 
388,069 tons of ingot steel. 
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Table 4.—Belgium: Salient iron and 
steel statistics 


(Thousand metric tons unless otherwise specified) 


1965 1966 1967 
PIG IRON 
Number of blast furnaces: 
Available. `... 52 52 51 
In operation. .....- 43 40 40 
Production: 
Pig iron and ferro- 
alloysS.-.......-- 8,366 8,230 8,902 
Consumption of raw 
materials: 
Iron ore, all forms.. 15,738 15,311 16,3226 
Manganese ore. -..- 199 2 246 
Scrap___...------- 229 177 164 
Coke. ------------- 5,890 5,691 6,135 
STEEL 
Number of steelmaking 
furnaces: 
Thomas converters: 
Available. ..... 51 51 51 
In operation... 47 47 49 
Open hearth furnaces: 
Available. `. — 17 11 10 
In operation... 6 5 4 
Electric furnaces: 
Available. -..-.- 29 21 20 
In operation. . - 16 14 14 


Crudesteel capacity. 10,470 11,115 12,390 


Production of crude steel: 


omas_.__.._...- 6,894 6,245 6,447 
Open hearth. .....- 385 249 215 
Electric_._..-.-.-.- 413 375 347 
Oxygen-...---..-.- 1,449 2,019 2,688 
Other. 28 29 1 
Total. 9,169 8,917 9,716 
Consumption of raw 
materials: 
Pig iron .---------- 8,383 8,167 8,799 
Sh y ------------ 1,888 1,742 1,990 
Iron ore. --....-.-.- 58 60 53 
Total employment in iron 
and steel industry, 
Detgong. ------------ 60,596 57,814 56,860 


Lead and Zinc.—The general slowdown 
in the Belgian lead and zinc industry was 
accentuated by activities of certain 
countries which had a surplus of metals, 
and by abnormal competition which dis- 
turbed the market during 1967. 

The Société des Mines et Fonderies de 
Zinc de la Vieille-Montagne, one of the 
largest zinc producers in Belgium, actively 
continued its expansion and modernization 
program. Electrolytic plants at Balen and 
Viviez were completed, and production of 
powered zinc was concentrated at Falon. 
In 1967, 88 percent of total zinc produced 
by the company was high-purity zinc. 

Other Nonferrous Metals.—Because of 
adverse conditions affecting supply of tin 
raw materials, output of tin dropped by 
8 percent during 1967. Belgium had signi- 
ficant output of cadmium, bismuth, ger- 
manium, selenium, and other metals as 
byproducts of copper, lead, and zinc 
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smelting. Most of these byproduct metals 
were exported. 


Nonmetals.—During 1967, Belgain pro- 
duction of nonmetallics output included 
cement, clays, lime and quarry products. 
This sector of the mining industry em- 
ployed 10,086 persons in 1967. 

Barite.—The Dutch concern, Falcon 
Engineering Co., obtained a concession for 
the old barite workings near Vierves, 
whose ore grade is 98 percent barium 
sulfate. No date for beginning of produc- 
tion was announced. 

Cement.—During 1967, production of 
cement remained at 1965 and 1966 level, 
and no new plants went on stream. The 
cement plant at Obourg was converted to 
use fuel oil instead of coal. Completion of 
a large clinker furnace will bring the total 
plant capacity to 2.5 million tons in 1968. 

Clays.—Cyprus Corporation completed a 
processing plant at Ghent for paper coat- 
ing clay in early spring of 1967. 

Diamond, Precious Stones, and Gems.— 
Trade in all kinds of diamonds and other 
precious stones and gems continued to be 
an important exchange earner for Belgium, 
with 1967 imports valued at $355 million 
and exports valued at about $359 million. 

Fertilizers—In May 1967 a new ferti- 
lizer plant, owned by BASF Antwerpen 
N.V., was completed at Antwerp with a 
capacity of 600,000 tons of phosphatic 
fertilizers. Total investment amounted to 
an equivalent of about $15 million. 

Glass.—A new fiberglass factory at 
Battice in the province of Liége, owned 
by Owens-Corning Fiberglass Corp., started 
production in May 1967. The factory cov- 
ering 16,000 square meters is one of the 
most modern plants operated by Owens- 
Corning, with production process computer 
controlled. 


Mineral Fuels.—The increasing share 
of liquid fuels and natural gas and the de- 
clining share of domestic coal in total 
energy consumption were continuing char- 
acteristics of the mineral fuels industry in 
1967. 

Coal.—As a result of the coal industry’s 
rationalization programs, the heavily sub- 
sidized coal output has been reduced by 
almost 50 percent from the 30-million-ton 
level of 1952. Output is scheduled to be 
cut back to 14.8 million tons in 1968 and 
to 11 million tons in 1970. 

Nine mines were closed during 1967; 
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six in the Charleroi, two in the Liége, 
and one in the Center basin. Closing of 
mines, and the resulting decline in output, 
appears to have brought production and 
consumption in balance, resulting in a 
significant improvement in mine stock po- 
sition at year end 1967. Stocks of coal 
mines dropped to 2.65 million tons from 
3.05 million tons reported at the end of 
1966. Belgium’s coal consumption amoun- 
ted to 21.5 million tons in 1967. Coking 
plants and electric powerplants were the 
principal consumers, using over 50 percent 
of total consumption. 

In 1967 coal exports increased, but im- 
ports declined. About 92 percent of the 
exports went to other members of the 
European Economic Community. Belgium 
imports coal from the United States for 
processing into coke which, in turn, is 
shipped to steel plants in Luxembourg. 
Coal imports for this purpose are not sub- 
ject to the Belgian imports quota. 

Petroleum and Natural Gas.—Petroleum 
and natural gas accounted for 42 percent 
of Belgium’s energy consumption in 1967. 
Their increase in consumption was well 
above the rate of increase for the total 
energy sector. Increased numbers of motor 
vehicles, the conversion from steam to 
diesel locomotives, and the introduction of 
fuel oil for heating in new residential areas 
were contributing factors. This trend is 
expected to continue in the future, with 
consumption of liquid fuels expected to 
reach over 35 million tons by 1975. 

As in past years crude oil requirements 
were met entirely by imports. Refining and 
marketing remained the principal activities 
of the petroleum industry. Although oil 
companies have shown some interest, no 
petrochemical industry has developed as 
yet. 

The consumption growth has stimulated 
refinery building activity. During 1967, 
five petroleum refineries, with a total ca- 
pacity of 346,000 barrels per day, were in 
operation, four near Antwerp and one near 
Ghent. The largest, operated by Société 
industrielle Belge des Petroles S.A.* had 
a capacity of 200,000 barrels per day and 
with an additional 100,000 barrels per day 
capacity under construction. 

Albatros SA was building a new refinery 
near Antwerp, with a capacity of 60,000 
barrels per day. At the same time, Texaco 
Inc. was in the process of completing a 
new lube-oil plant at Ghent in addition 
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to its new 100,000 barrel-per-day refinery 
that will be operational in 1968. 

Petrofina, British Petroleum, and Esso 
are planning to build a crude oil pipeline 
from Rotterdam, the Netherlands to Ant- 
werp because ports in Belguim are in- 
adequate for the new, large oil tankers. 

Under provisions of the Geneva Con- 
vention only a small portion of the Con- 
tinental Shelf was given to Belgium for 
offshore oil and gas operations. During 
1967 the Government submitted to Parlia- 
ment a bill on the subject of the Belgian 
Continental Shelf. However by yearend 
1967, Parliament had taken no action on 
the bill. Onshore drilling began in the 
Hainaut and Deux-Flandres regions and 
between the cities of Spa and Liége. At 
yearend no results were reported. 

A new trunk pipeline from Popel (Dutch 
Frontier) brought Dutch natural gas ‘to 
Belgium. According to Distrigaz, the semi- 
governmental organization charged with 
importing and distributing natural gas, the 
price per calorie of natural gas is half that 
of manufactured gas. Because natural gas 
is being imported, conversions were under- 
way to enable use of natural gas in existing 
facilities. However, it will be some time 
before the consumers will feel the benefits 
because of the need to amortize the large 
financing costs of conversions to natural 
gas estimated at $100 million by 1971. At 
yearend 1967 about 113,000 conversions 
had been carried out. 

Electricity and Nuclear Energy.—In 
1967 Belgium consumption of electricity 
totaled 22,500 million kilowatt-hours, and 
maintained a growth rate close to 5.5 per- 
cent. Foreign trade in electricity was 
again in close balance between exports 
and imports. Thermal power stations ac- 
counted for 98.6 percent of electricity 
production; of this total coal-fired plants 
accounted for 62.2 percent, and oil-and 
gas-fired plants for the remaining 36.4 
percent. 

The first Franco-Belgium nuclear power 
station at Chooz, rated at 266 megawatt 
of electricity output, was progressing to- 
wards a normal industrial operation. Pre- 
liminary studies for construction of two 
additional nuclear power plants of 700 
megawatts each, at Doel and Tihange, 
were underway. The Tihange plant will 


2 Owned jointly by British Petroleum (BP) 
and Petrofina. 
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be a Franco-Belgain power station built 


and operated under same conditions as 
Chooz. 


A workshop has been built at Dessel by 
Metallurgie et Mecanique Nucleaire 
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(M.M.N.) for fabrication of fuel elements 
for nuclear power stations. The work of 
M.M.N. was on a modest scale during 
1967, but the owners expect expansion of 
activities to match the developments of 
nuclear powerplants in Europe. 


LUXEMBOURG 


During 1967, only the iron and steel 
industry of Luxembourg, with an output 
of 6 million tons of iron ore and 4 million 
tons of steel, was significant. Because of 
its predominant position, the iron and steel 
industry determined the overall trends in 
Luxembourg's mineral industry. Production 
of other minerals, mostly nonmetallic, was 
significant only in the domestic economy. 

Preliminary figures for 1967 indicated 
an increase of 3 percent in the gross 
national product (at constant 1966 market 
prices), roughly the same increase as in 
1966. Compared with figures from the early 
1960’s, the present growth of the GNP 


indicates a slowdown or the economy, 
which is also shown by the index of 
industrial production, which declined by 
3 percent in 1967 in terms of annual av- 
erages. No recent data exist to show the 
proportion of GNP accounted for by the 
mineral extractive and processing indus- 
tries. However, there is some reason to 
believe this proportion may be slowly de- 
clining because of declining iron ore pro- 
duction, and continuing efforts made to 
diversify the economy through establish- 
ment of other manufacturing industries and 
services. Foreign trade in minerals was 
reported together with Belgium. 


Table 5.—Luxembourg: Production of mineral commodities 


(Thousand metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Iron EE 6,990 6,680 6,315 6,528 6,304 
Pig ron tocino cada cas 3,587 4,191 4,145 3,962 3,963 
Crude ALBO] cocer ta 4,032 4,559 4,585 4,390 4,481 
SBemimanulactures. 3,213 3,589 3,602 3,449 3,531 
Nonmetals: 
Cement +2432 5-2 2455526) see oe cote ee 203 205 222 212 183 
Dolomites: EE NA 254 225 168 171 
GY DSUM A E 7 7 5 6 11 
Lime, hydraulic....-.-.. Seed 2 2 kl eee 
Limestone.._..........-..-..-....--..----- NA 36 27 51 30 
Molding sand- ----------------------------- 30 40 40 22 28 
Quartzite------------ thousand cubic meters. - NA 24 27 36 27 
Sand and gravel do..-- 543 542 647 467 380 
Stone: 
Cut stone 
Crude. -..-..- thousand cubic meters. - 2 1 1 1 NA 
Flagstone.. thousand square meters. - 2 3 4 NA NA 
Building stone: 
Rough cut. -thousand cubic meters. - 49 49 48 30 NA 
Facing.-..-- thousand square meters. - 7 5 9 NA NA 
Crushed rock.... -thousand cubic meters.. 867 468 441 162 NA 
Paving blocks........-- thousand pieces. - 42 70 50 44 NA 
Fertilizers and raw materials: 
Basic lago cosacos ads 767 813 837 Vu NA 
Manufactured phosphate fertilizers (Path 
content) Eet ee coo eE 127 125 e 127 e 127 NA 
Mineral fuels: 
Coke, gas polant --------------------------- 36 28 1 e 10 NA 
Manufactured gas_.__thousand cubic meters_. 24,168 24,031 26,272 NA NA 
e Estimate. NA Not available. 


1 Official figures, includes some remelted pig iron. 
2 For fiscal years ending June 30 of year stated. 
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COMMODITY REVIEW 


Metals.—Jron and Steel.—Steel produc- 
tion in 1967 was 2 percent higher than in 
1966. However, steel prices continued to 
decline and profits of the steel industry, 
employing 47 percent of all wage earners 
in Luxembourg, probably remained stable. 

ARBED (Acieries Reunies de Burbach- 
Eich-Dudelange, Société Anonime, Luxem- 
bourg) was the largest iron and steel pro- 
ducer in the country during 1966. During 
1967 efforts were concentrated on making 
the steel industry more competitive in the 
world market. The first step of the re- 
structuring was the takeover by ARBED 
or Hadir, formerly Luxembourg’s second 
largest producer. Merger was finally con- 
cluded in July 1967, giving the new com- 
pany a 90 percent share of Luxembourg’s 
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steel output. The new corporation with 
production capacities of 5 million tons, is 
considered of optimal size for a steelmak- 
ing firm. 

In 1967 a number of new investments 
were completed which had been started 
3 or 4 years earlier, notably the two 125- 
ton capacity oxygen converters, in Esch- 
Belval, at a cost of $26 million. No major 
investment projects are expected in Lux- 
embourg in the immediate future because 
of the concern as to the future competi- 
tiveness of inland mills. Considering this 
fact ARBED invested up to 48.14 percent 
of the total in the modern “SIDMAR” 
steel mill on the Belgian coast. 


Other Minerals.—Domestic production 
of minerals, mostly nonmetallics was small 
and of no significance. 


The Mineral Industry of Bolivia 


By Robert A. Whitman ' 


Bolivian nonfuel mineral production 
decreased in 1967 while production of 
mineral fuels (crude oil and natural gas) 
increased two and one-half times over the 
1966 level. Output of metallic minerals 
was higher than that of 1966 but was 
overbalanced by decreases in nonmetal 
output. The sharp increase in crude oil 
production was made possible because the 
construction of a new pipeline provided 
an export outlet for oil from wells which 
had been shut in at the Caranda-Colpa 
field. 

The mineral industry, excluding petro- 
leum, contributed about 9 percent to the 
gross domestic product. Mineral exports, 
including petroleum, accounted for almost 
90 percent of total commodity exports. 
Tin represented over two-thirds of the 
value of nonfuel mineral exports and pro- 
vided over half of all export earnings. 

The tin industry was plagued by serious 
strikes at two of the largest mines in Juné 
1967 and by a decrease in both the de- 
mand for and price of tin in the world 
market. COMIBOL, the semiautonomous 
government agency operating the expro- 
priated tin mines, can hardly make an 
appreciable profit until allowed to ration- 
alize employment and divorce management 
from politics. To stabilize employment, it 
is important that COMIBOL be permitted 
to implement the planned reorganization 
for which legislation was passed. Mining 
of vein-type deposits and high-cost trans- 
port make tin production in Bolivia an 
expensive operation, although there ap- 
pears to be opportunities for improvement. 

A law passed by the Senate and Cham- 
ber of Deputies of Bolivia in December 
1966 gave specific approval to COMIBOL 
to enter into joint ventures with private 
capital. However, requirements that a 
COMIBOL representative be president of 
the resulting company and have executive 
powers, and the cancellation of any right 


of the private partner to appeal to inter- 
national courts of justice, are not encour-’ 
aging to private capital. 

At the beginning of 1967, Bolivia had 
sizable obligations in the form of loans 
from Operation Triangular, the three- 
member consortium composed of the U.S. 
Agency for International Development 
(AID), the Inter-American Development 
Bank (IDB), and the Federal Republic of 
Germany, formed in 1961 to assist COMI- 
BOL to financial stability. These obliga- 
tions amounted to $47,306,975? with total 
interest charges of $10,998,150. COMI- 
BOL had paid $8,180,169 on the principal 
and $5,634,279 in interest by January 
1967. 

The Mining Bank (BAMIN), by not 
instituting sorely needed commercial and 
internal administrative reforms, incurred 
losses of nearly $2.4 million from January 
through September 1967. AID had dis- 
bursed $450,000 for loans to the Small 
Mines group and $300,000 for the retire- 
ment of about 150 BAMIN employees, 
but withheld further disbursements pend- 
ing additional changes and_ reforms. 
BAMIN reportedly has raised the service 
fee to the Small Mines group for handling 
concentrates and has contracted with a 
broker in England to develop a commer- 
cial “hedging” operation. 

The Bolivian Constitution of 1967, 
promulgated February 3, 1967, did 
not change the official attitude toward 
the mineral industry as set forth in 
the 1961 Constitution. Articles 136 
through 140 extend the domain of the 
State to include “the soil and subsoil’; 
further declare that no groups of national- 
ized mines are to be sold or transferred 


1 Physical scientist, Division of International 
Activities. 

2 Where necessary, values have been converted 
uae the peso (B$) at the rate of B$11.875= 
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as property to private enterprise by means 
of any title; specify all deposits of hydro- 
carbons, in whatever form or state, to be 
the “direct public property, inalienable, 
of the State”; and reaffirm the principle 
that vests in the State the promotion and 
development of nuclear energy. 
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Supreme Decree No. 07447, effective 
January 7, 1966, established new and 
simpler export taxes based upon the ofh- 
cial price quotations. For example, new 
export duties on tin ranged from no tax 
at a price of $1.10 per pound to $0.532 


at a price of $2.50 per pound of tin. 


PRODUCTION 


Production of virtually all metals in- 
creased moderately in 1967 with the ex- 
ception of gold and silver. Nonmetallic 
output fared less well although sulfur 
remained at the high level established in 


1966. Extraction of crude oil and natural 
gas increased sharply but the output of 
petroleum products from domestic refining 
increased only moderately. 


Table 1.—Bolivia : Approximate production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 P 
Metals: ! 
Antimony, content of— 
Ore and eoncentrate --_-- 7,549 9,620 9,622 r 10,640 11,268 
Metal cuna ooo dia ees, os 38 27 
Boni? A A ees II A Teese 
Bismuth, content of ore and concentrate 
kilograms. - 254,410 271,870 * 271,605 r 449,317 502,224 
Cadmium, content of.ore and concentrate 2. do- -2 2222222  _------ 5,740 2,400 NA 
Columbite-tantalite ore? 2 _-.------------ doc eme sepa lo whose 4,000 NA 
Copper, content of ore and eopeentrate --.___-_--- r 3,001 "r4,734 r4,736 rb Sou 6,087 
E AAA A IS ey troy ounces.. 153,019 128,576 94,314 86,982 55,069 
Lead, content of— 
Ore and eonceentrate ----------------—- 19,041 16,493 r16,313 r19,490 19,736 
Refined metal and solder- `.. ---------------- 254 461 936 WEIT 287 
A AAA A 76-pound flasks.. 2 105 3 32 52 4 2 100 
Silver, content of ore and concentrate 
thousand troy ounces. ._ 4,443 4,517 3,987 ' 4,919 4,515 
Tin, content of — 
Concentrate___.__________-____-- long tons.. 22,209 24,319 23,036 *25,626 26,890 
Refined metal, solder, dross t___._._._.... do 2,462 3,610 3,415 1,062 800 
Tungsten concentrate, 60 percent WO; equivalent. _ 2,194 2,006 1,820 2,633 3,337 
Zinc, content of concentrate- ooo 00. 4,229 9,592 "13,607 "16,008 16,754 
Nonmetals: 

o EE r211 e 3139 3178 26 24 
Cemento occ thousand tons. . 62 64 60 60 62 
Fluorite EE cds ao - A A Se Sa Sees 
Gypsum ocacionales 200 700 475  r1,960 1,100 
Salt? AAA AN bie ees fhe 350 3,563 r13,825 r 11,223 4,445 
IO AAA A Eo ECR 29,950 210,806 29,455 57,461 50,308 

Mineral fuels: 

Natural gas__.____________---- million cubic feet.. 53,853 54,145 *8,103 r12,0338 30,465 
Natural gasoline.--. 000022 -- barrels.. 25,160 64,821 54,605 68,861 65,661 

Petroleum: 
rude thousand 42-gallon barrels.. 3,404 3,290 3,357 6,085 14,527 

Refinery products: 

Motor gasoline___...-__..___..--- do___- 1,009 1,116 1,182 1,352 1,507 
Reroeine ------------------- do 404 467 512 571 653 
Distillate fuel ol -------------- do___- 424 506 596 r 615 751 
Residual fuel ol. do___. 594 790 819 r 863 792 
2 A ey ad EE do 205 13 r 65 r16 33 
Totalo ost ci do. 2,636 2,892 13,174 13,417 3,736 


P Preliminary. r Revised. NA Not available. 

1 COMIBOL production plus exports by small and medium mines and smelters unless otherwise noted. 
2 Exports by small and medium mines. 

3 Purchases by Banco Minero. 

4 Contains unspecified amount of tin reported also in tin-in-concentrates production. 

š Commercial production, processed for domestic fuel and for export. 
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TRADE 


In 1967, Bolivia had a favorable trade 
balance for the second consecutive year. 
This was due partly to a decrease in 
imports and partly to a fivefold increase 
in exports of crude petroleum. The value 
of nonfuel minerals exported was nearly 
$900,000 less than that of 1966. A loss of 
$2.5 million in tin export and $1.5 mil- 
lion in lead export values resulted from 
their lower price on the world market. 
Metallic minerals continued to dominate 
the export trade in 1967. Bolivia exported 
five times as much crude petroleum as in 
1966 but exports of natural gas dropped 
42 percent to 303 million cubic feet in 
1967. The increased export of petroleum 
and the expansion of COMIBOL and the 
private mining companies into metals and 
minerals other than tin will help reduce 


Table 2.—Bolivia: 


the country’s dependence upon tin as an 
export for earning foreign exchange. 

The relation of mineral trade to total 
trade for 1965 and 1966 was as follows: 


Value Mineral 
(million dollars) commod- 
ities share 
Mineral Total of total 
commodities trade (percent) 
Exports: 
1965_....... 125 132 94.7 
1966_______- 132 150 88.0 
Imports: 
1965....--..-. 18 134 13.4 
1966_______- 17 138 12.3 
Trade balance: 
965__._. _- +10 —2 XX 
1966_______- +-115 +12 XX 


XX Not applicable. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Antimony, content of ore, concen- 8,766 10,667 Mainly to United States. 
trate, impure bars. 
Bismuth, content of concentrate. ... . 297 373 Peru 271; United States 88. 
Cadmium, content of concentrate. ..._ 6 2 All to United States. 
Columbite-tantalite ore  ------- 4 Do. 
Copper, content of concentrate_...-.-. 4,731 5,702 United States 2,834; Japan 2,078. 
¿E ee troy ounces.. "84,910 16,236 United Kingdom 15,690; United States 289. 
. Lead, content of— 
Concentrate- 0 0022 r 15,873 19,431 United States 15,956; Netherlands 2,306. 
Refined bars, solder, slag..._..-.- 1,664 1,881 United States 1,379; United Kingdom 200. 
A 17,537 21,262 
Mercury..__._-_-- 76-pound flasks- _ r 59 22.2- 
Silver thousand troy ounces.. "4,114 5,124 United States 4,076; Netherlands 447. 
content of concentrate. 
Tin, content of— 
Concentrate_______- long tons.. ‘20,422 24,760 United Kingdom 18,438; United States 4,531. 
Refined bars, solder, do___- 3,406 1,062 United States 1,001; United Kingdom 41. 
dross. 
Totaluncisosodia sees do. 23,828 25,822 United Kingdom 18,479; United States 5,582. 
Tungsten, content of concentrate, 60 1,853 2,633 United States 2,557; West Germany 76. 
percent WO: equivalent. 
Zinc, content of eoncentrgate ------- 13,688 16,702 United States 14,184; Japan 1,540. 
Nonmetals: 
1 EE 7 2 AM to United States. 
GI DIU M.Sc a 475 1,960 All to Brazil. 
A EE r 17,020 13,151 Mainly to Brazil. 
A eee ee ese 9,455 58,457 Chile 45,721; United States 11,940. 
Mineral fuels: 
Natural gas.....- million cubic feet. _ 630 519 All to Argentina. 
Petroleum: | 
S RES 42-gallon barrels. - r266 2,027 United States 1,546; Argentina 481. 
rude. 
Refinery products: 
Distillate fuel ol. do ` . r 177 146 NA. 
Gasoline. ------..-- 1 E ube 38 All to United States. 
r Revised. NA Not available. 
Source: Ministerio de Hacienda, Dirección General de Estadistica y Censos. Boletin Estadistíco, 1966. 
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Selected imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 


Aluminum, all forms 220-2022 2-- 
Copper, all form8.-.. 20 
Iron and steel, all forme -------------------- 

RN BEE 
Tin, allovg 00. long tons. ` 
Al ERNEST 
Metallurgical minerals, slags, ashes. ..-_.....-.- 
Other nonferrous metals._____.___.__._______-- 


Nonmetals: 


Fertilizer, all types. ..__...___..-___-__-____-- 
OL een 


Mineral fuels: 


Coal and eoke ooo o- 


Petroleum refinery products: 


Aviation gasoline. --------------------- 
Motor gasoline__.......--------------.-.-- 


r Revised. 


1965 1966 

Quantity Value Quantity Value 
654 $504 , 240 973 $727 ,479 
404 471,007 367 499 , 470 
64,253 14,829,032 44,820 12,034,195 
1 ,270 15 12,605 
2 7,681 6 , 542 
25 10,292 87 383,044 
75 14,920 22 2,749 
r2 r 5,120 11 16,794 
r 3,694 399,032 3,861 388, 643 
10,916 531,237 15,322 722,269 

ZE 

773 58,343 797 55,182 
10,737 761,151 14,633 923,115 
44 5,027 31 4,217 
90 13,887 83 10,331 
512 r 56,662 22 2,330 
214 14,010 188 14,043 
6,144 796,366 10,941 1,197,320 
18,514 r 1,705,446 26,695 2,206,538 


1 Salt, sulfur, gypsum, lime, cement, earths, and stone not separately identified. 


COMMODITY REVIEW 


METALS 


Iron Ore—The Cerro de  Mutún, 
located on the Brazilian border, contains 
about 40 billion tons of iron ore, with 
an additional one-half billion tons of float 
ore. While the Mutún deposit ranks in 
size with the world’s largest, it is a hema- 
tite ore high in silica and phosphorus, 
1,600 kilometers from the nearest port or 


industrial center, and probably will not 


attract any development capital for sev- 
eral years. 


Selenium.—A selenium mineral, penro- 
seite, was found in four claims in 
Chayante Province, about 85 kilometers 
northwest of Sucre. The selenium min- 
eralization is vein type and reportedly 
occurs with siderite, hematite, calcite, and 
sulfides of lead and copper. There has 
not been enough work to date to deter- 
mine grade or reserves. 


Tin.—The Bolivian Government, by 
Decree Law 7965 of July 15, 1966, set 
up Empresa Nacional de Fundiciones 
(ENAF) to smelt tin, and operate the 
BAMIN Metabol smelter. It was intended 
that ENAF smelt concentrates purchased 
from the small and medium miner; how- 


ever, by the beginning of 1967, ENAF 
had expended most of its capital and could 
no longer afford to pay cash for concen- 
trates. By December 1, 1967, it had leased 
the smelter to COMIBOL for experimen- 
tal volatilization trials. The volatilization 
process being tested may make possible 
the recovery of tin from low-grade mate- 
rial COMIBOL plans to use the smelter 
for 2 years to carry out industrial-scale 
trials under the direction of the Instituto 
de Investigaciones Minero-Metalúrgico 


(Institute of Mining and Metallurgy 
Research). 

During 1966 representatives of ENAF 
contracted with Klockner Industrie 


Anlagen (Klockner) for construction of a 
new smelter of 20,000 tons fine tin annual 
output capacity at Oruro. 

A meeting of a Commission of the 
Bolivian Government to advise on the 
Klóckner contract in May 1967 found 
that the original smelter design was based 
on the grade of tin concentrates produced 
in 1963, and that lower grade concentrates, 
along with increasing iron and arsenic im- 
purities, made process changes necessary. It 
was decided, with Kléckner’s concurrence, 
that the furnaces be changed from rotary 
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to reverberatory and the plant was rede- 
signed to enable it to treat medium-grade 
tin concentrates. Many other problems, 
such as supply of specification-grade lime- 
stone, charcoal, and pyrites, have not been 
resolved. 

An evaluation of the metallurgical op- 
erations at the various COMIBOL prop- 
erties was made by a consultant for the 
IDB during January and February 1967. 
The report concluded that there were 
some mills which needed replacing com- 
pletely and most of the others were in 
poor mechanical condition. It contrasted 
the use of modern techniques of heavy 
media separation with the use of wheel- 
barrows to handle the resulting concen- 
trates. The metallurgical staff reportedly 
had adequate academic preparation. In 
general, the conclusions were optimistic for 
COMIBOL, if it could be allowed to de- 
velop without hindrance. 

The reduction of excess COMIBOL 
employees, ‘begun in 1965, was reversed in 
1966. As of January 1, 1967 COMIBOL 
had 23,476 on the rolls. In April, 
COMIBOL closed the San José mine be- 
cause of heavy ‘losses from theft, low pro- 
ductivity, and labor anarchy. About 30 
percent of the employees were released 
with the remaining 1,370 persons retained 
on the payroll. In August the mine was 
reopened partly to placate the unions for 
the closing of the Metabol smelter by 
ENAF. Although by the end of 1967 
COMIBOL had reduced employment to 
about 22,500, the bonus pay increase 
granted at the beginning of the year re- 
sulted in an increase in total labor cost. 
Adding to the overall labor problem, the 
company suffered strikes at Huanuni and 
Catavi in midyear that necessitated inter- 
vention of the armed forces. 

The president of COMIBOL, Col. Juan 
Lechin, announced in December that 
COMIBOL would stop buying mineral 
concentrates because this pratice competed 
with BAMIN, which normally buys and 
sells these minerals. 

The International Metals Processing 
Corp. (IMPC), Dallas, Tex., was granted 
a contract to construct a concentrating 
plant capable of handling 1,000 tons per 
day of dump material averaging 0.4 to 
0.5 pertent tin. In addition to the 7 mil- 
lion tons in the Kenko tailings pile at 
Catavi which IMPC has a contract to 
process, COMIBOL has given them the 
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right to work the present Catavi tailings 
dumps, the Huanuni “sand tails’? dumps, 
as well as those of the Unificada and 
several other mines. IMPC has auhorized 
COMIBOL to use its patented tin-con- 
centrating method free after the IMPC 
mill at Catavi has been in operation for 
l year. 

Empresa Minera Unificada, S.A. 
(EMUSA), the medium mining company 
which is the largest producer of anitmony, 
purchased about one-third of the huge 
low-grade Rodeo glacial moraine tin de- 
posit for about $160,000. EMUSA needs 
about $300,000 to determine volume, 
grade, and eventual profitability of the 
deposit. 

At the end of July, Estaños Aluviales, 
S.A. (ESTALSA), a consortium of W.R. 
Grace & Co., United States Steel Corp., 
Lockheed Aircraft Corp., and the Chase 
Manhattan Bank, began dredging opera- 
tions with a company-built dredge at 
Avicaya, about 50 kilometers south of 
Oruro. The  10,000-cubic-yard-per-day 
dredge is operating on a placer deposit of 
about 200,000 hectares averaging about 0.7 
pounds of tin per cubic yard. ESTALSA 
later reportedly bought an additional 60,- 
000 hectares. 

At its Kelluani tin mine, about 30 kilom- 
eters north of La Paz, Trans-American 
Resources, Inc. (TAR), a subsidiary of 
Shattuck Denn Mining Corp., has a 70- 
ton-per-day plant which produces concen- 
trates containing the equivalent of about 
5 tons per month of fine tin. The company 
claims an enormous reserve potential of 
low-grade (approximately 0.6 percent) tin 
ore for which they seek a partner with 
about $2 million to build a 2,000-metric- 
ton-per-day concentrating plant. 


Zinc.—In January, the Bolivian Senate 
and Chamber of Deputies passed a law 
legalizing the contract between the Boliv- 
ian Government and the Mina Matilde 
Corp. for the operation of the Matilde 
mine, about 105 kilometers (airline) north- 
west of La Paz and about 10 kilometers 
inland from the shores of Lake Titicaca. 
Development work is said to have blocked 
out 3 million tons of ore averaging 18.8 
percent zinc, 1.8 percent lead, and 1.5 
ounces of silver per ton. The Matilde 
Corp. is a partnership formed by United 
States Steel Corp.andPhillip Brothers Corp. 
Wright Engineers, a Canadian firm, was 
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Exports of tin by groups 


(Long tons of contained tin) 


Group 


Tin contained in concentrates: 


Corporación Minera de Bolivia- -` ----------- 
Medium-size mines______________.____._--___.- 


DA A aeons a st a a, cate ea hs os 
roducts (refined metal and solder): ENAF and 
Fundición de Estaño de Oruro 


Smelter 


awarded the contract for construction of 
the concentrating plant, housing, and other 
plant buildings. 

Yugoslavia is to send a metallurgical 
mission to Bolivia to study the feasibility 
of a zinc refinery. 


NONMETALS 


Sulfur.—Exports from Bolivia remained 
above 50,000 metric tons in 1967. Nearly 
all of this was produced by the Sociedad 
Minera de Lipez (SOLMIN), a Bolivian 
company owned by a group of sulfur mine 
owners in southwestern Bolivia. SOLMIN 
leased the San Pablo de Napa deposit from 
the Caja de Pensiónes y Jubilaciónes Mili- 
tares (CPJM) in November 1965, and also 
control the Concepción and Desierto de- 
posits nearby. The San Pablo deposit re- 
portedly contains about 7 million metric 
tons of about 70 percent sulfur ore, and is 
one of the largest known deposits in a belt 
of volcanic sulfur occurrences located 
along the Chilean border. SOLMIN re- 
portedly is operating five autoclaves. The 
high costs of mining, refining, and trans- 
portation are increased by the lack of 
water, which must be trucked from Chile, 
making production from this area feasible 
only when the price of sulfur is high. 


MINERAL FUELS 


Natural Gas and Petroleum.—Produc- 
tion of both natural gas and crude petro- 
leum for 1967 was two and one-half times 
the production for 1966. The increase was 
all from the Caranda and Colpa fields of 
Bolivian Gulf Oil Co. (BOGOC). Pro- 
duction of natural gas by Yacimientos 
Petrolíferos Fiscales Bolivianos (YPFB) 
and Bolivian Oil Co. (BOC) declined 2 
percent and 42 percent, respectively, 
whereas output of crude petroleum by 


1965 1966 1967 
Enns 13,673 17,263 18,026 
EEN 3,862 4,562 5,258 
See A88 77777 2,935 3,234 
SE: Te A 20 
EEGEN 3,406 1,062 1,018 
ee 23,828 25,822 27,606 


YPFB declined 14 percent and that for 
BOC 44 percent. While some natural gas 
is exported to Argentina, disposal of the 
remaining output was unreported. Con- 
siderable quantities apparently were used 
in the fields for fuel and for injection 
into reservoirs to maintain pressure. 

The two companies active in drilling, 
YPFB and BOGOC, increased the total 
footage drilled by around 25 percent over 
1966 to 277,190 feet. This was divided be- 
tween 19 exploratory holes, 6 bringing in 
crude oil, 2 with gas, and 11 dry holes, 
and 22 development wells, 18 with oil, 3 
with gas, and 1 dry hole. 

Bolivian Gulf Oil Co. increased its ex- 
ports of crude oil, mostly to the United 
States, from 1,545,649 barrels in 1966 to 
9,169,892 barrels in 1967. This increase 
resulted from the fact that 1967 was the 
first full year of use of the newly con- 
structed 10-inch to 12-inch pipeline ex- 
tending 685 kilometers from the pumping 
station at Santa Cruz to Sica Sica on the 
Altiplano. This line is connected to the 
8-year-old pipeline to Arica, Chile, built 
for YPFB but never used for lack of suffi- 
cient production. Opening of the line 
allowed BOGOC to quadruple production 
from its Caranda and Colpa fields north 
of Santa Cruz. In order to further increase 
exports from Arica appreciably, BOGOC 
will need additional pumping capacity for 
the pipeline and additional storage capacity 
to supplement 300,000-barrel storage pres- 
ently at Arica. Permission for building at 
Arica probably will not be granted until 
diplomatic relations between Bolivia and 
Chile are restored. The company inaugu- 
rated a $1 million gas injection plant with 
a capacity of 34 million cubic feet per day 
at Caranda. 

At the beginning of 1967, BOGOC had 
135 regular employees and about 440 con- 
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tract employees. The company had 
reserves of 200 million barrels of crude 
oil and 2 to 3 trillion cubic feet 
of gas. These represented about 94 per- 
cent of the measured oil reserves and 80 
percent of the estimated gas reserves for 
Bolivia, although BOGOC has only 1,747,- 
803 hectares (3.54 percent) of the poten- 
tial oil land allotted for exploration. 

In May, BOGOC announced that it 
would begin drilling new exploration wells 
in Cochabamba Department about 105 
kilometers east-northeast of the city of 
Cochabamba and 19 kilometers from Villa 
Tunari. 

Most of the drilling done by YPFB prob- 
ably was for development of the promising 
new Monteagudo field northwest of Camiri. 
However, Monteagudo No. 7 well blew out 
on December 1 at 4,888 feet and had not 
been brought under control by the end of 
the year. It reportedly was losing 100 mil- 
lion cubic feet of gas per day and undeter- 
mined quantities of crude oil. Unless 
brought under control soon, this loss of 
gas could greatly slow up development of 
the field or, under extreme conditions, 
make further development impractical. 
Production by YPFB which holds 11,245,- 
208 hectares of potential oil lands, has 
been decreasing for the last 3 years, and 
this was the first promising field discovered 
since the company was nationalized. YPFB 
produced less than half of the crude oil 
it exported and processed during 1967, ob- 
taining the rest from BOGOC. Its re- 
fineries operated at about 72 percent of 
rated capacity. The company employs 
about 4,000 workers in an operation which 
includes 5 refineries and about 10 drilling 
rigs. 

In April, YPFB announced a new oil and 
gas discovery at the Sierra de Candado 
field, 28 kilometers from Bermejo on the 
Argentine border. The discovery well was 
down 3,800 feet, and its production was 110 
barrels per day of 24° API oil with pos- 
sible gas production of 70,000 cubic feet 
per day. The crude oil from this field will 
probably be sent to Argentina through 
the Bermejo-Oran (Argentina) pipeline. 

In May, YPFB purchased a 10-million- 
cubic-foot-per-day gas liquefying plant. 
The plant, to be erected in Camiri some- 
time in 1968, will produce about 29,000 
gallons of natural gas liquids per day. 
Seventy percent of its output will be lique- 
fied petroleum gas. 
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The Director of the Gas and Petro- 
chemical Division of YPFB has reported 
the conclusion of engineering studies for 
the construction of a new refinery and 
catalytic reformer plant in Santa Cruz to 
produce high-octane gasoline, benzene, tol- 
uene, and other derivatives basic to future 
production of certain petrochemicals. The 
engineering feasibility studies were carried 
out by Universal Oil Products and Hydro- 
carbon Research, Inc., of the United 
States. The plant reportedly will be fi- 
nanced and built by a Japanese concern. 
Although Bolivia has a very small domestic 
market and would be subject to high trans- 
portation costs in exporting these prod- 
ucts, the possible profits from such a ven- 
ture, for which financing is not yet firmly 
committed, are causing much excitement. 

YPFB and BOGOC negotiated an agree- 
ment to enter into joint development of a 
region on the Altiplano from 35 to 40 
kilometers wide extending from near 
Lake Titicaca southeast to Oruro. Bolivian 
Gulf is to spend approximately $30 million 
on the development program, in which 
YPFB will have no active part. If oil is 
discovered, YPFB will pay its share of the 
development costs out of its share of the 
oil produced. 

YPFB and BOGOC have signed another 
letter of intent to form a joint company 
to build a 26-inch gas pipeline to tie into 
Argentina's 1,700-kilometer gas line from 
Campo Duran to Buenos Aires. This latter 
line is already carrying 80 percent of its 
capacity, and at yearend the Argentine 
Yacimientos Petrolíferos Fiscales (YPF) 
had not agreed to a contract. 

The third operating company, Bolivian 
Oil Co., exported 303 million cubic feet of 
gas to Argentina from the Madrejones field 
near Yacuiba which they own jointly with 
YPFB. This was 41 percent less than that 
of 1966. Their export of 7,764 barrels of 
crude oil to Argentina was 43 percent less 
than that of 1966. Output from the Madre- 
jones field has been declining for several 
years. 

Supreme Decree No. 8093, September 
12, 1967, established the Bolivian Gas and 
Petrochemical Co. (GPB) as a new entity 
to be responsible for all phases of the ex- 
ploitation of natural gas. However, two 
amending decrees substitute YPFB as the 
Government organization to carry out the 
handling of natural gas, and establish a 
“National Petroleum and Petrochemical 
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Council”, headed by President Barrientos, 
which is to supervise, plan, and regulate 
the exploitation of hydrocarbons both by 
YPFB and private companies. These de- 
crees should put the Government firmly in 
control of planning for a future petrochem- 
ical industry. 


Table 5.—Bolivia: Crude petroleum pro- 
duction by company and field 


(Thousand 42-gallon barrels) 
Company and field 1966 1967 


Yacimientos Petroliferos 
Fiscales Bolivianos: 
Camiri-Guairuy-Tataranda- 


Buena Vista....-------- 2,858 2,469 
Sanandita-Camatindi...... 49 4 
Bermejo-Toro. -........-- 266 221 

d EE 3,173 2,737 
Bolivian Oil Co.: Madreioneg 27 15 
Bolivian Gulf Oil Co.: 

Caranda-Colpa. --.---..-.-. 2,885 11,775 


Grand total 6,085 14,527 


Table 6.—Bolivia: 


troleum refinery products 
(Thousand 42-gallon barrels) 


Consumption * of pe- 


Product 1966 1967 

Aviation gasoline. _._...-..... 125 2112 
Motor gasoline. .-..-........- 1,254 1,358 
Reroaine -2-2 ..------- 551 590 
Gas Olle eo eo eee wa 71 NA 
Diesel oil... 459 369 
Fuel oil ~~ oe 749 724 
Lubricants.. o oococoooo... NA 33 
NapDhthascocococsnoscanesaais 91 NA 
Other products. ___...._...._- NA 3 
Total ici 3,300 3,077 

NA Not available. 

1 Figures refer to actual civilian and military con- 
sumption through sales to consumer, and including 
YPFB consumption. 

2 Imports. 


The Mineral Industry of Brazil 


By Gordon W. Koelling ' and F. William Wessel ’ 


In 1967, Brazil’s mineral industry ex- 
perienced a second consecutive year of 
high-level activity. Generally production of 
mineral commodities was strong; exports, 
which had declined in 1966 principally be- 
cause of a slump in world demand for iron 
and steel, regained their lost ground in 
1967. Two companies owning iron ore 
properties merged to form a more active 
company. A third aluminum company, 
organized in 1965, was approaching the 
production stage. The largest iron ore 
producer concluded additional contracts 
for the sale of its ore to Japan. A large 
copper ore body was outlined in Bahia, and 
new iron deposits were discovered in the 
Amazon Basin. Attempts to revive tungsten 
mining in the Northeast began to show 
progress. Two zinc smelters encountered 
technical difficulties but progressed toward 
initial production. Rising crude oil output 
supplied 38 percent of Brazil's require- 
ments in 1967 (32 percent in 1966). Pro- 
duction of columbium and tin ores and 
cement continued strong; salt and chromite 
production was weak. 


By Decree-Law 227, of February 28, 
1967, amended in part by Decree-Laws 318 
and 330, a new Brazilian Mining Code 
was instituted. Basically, all mineral de- 
posits are considered to be the property of 
the nation. General geological reconnais- 
sance is not limited, but thereafter a permit 
to prospect must be obtained from the 
Government. Prospecting, in Brazilian 
terms, is understood as the detailed exam- 
ination of a limited area for specific 
minerals. The owner of the surface no 
longer has priority in obtaining the right 
to mine under his land. If at any time the 
holder of the right to prospect, develop, 
and produce fails to proceed with reason- 
able diligence through the various stages 
of developing a prospect into a mine, his 
tenure is revoked, and the rights revert to 
the Government. The requirements for 
legal mining activity were not made retro- 
active. Liquid fuels, natural gas, and 
mineral materials related to the production 
of nuclear energy are specifically exempted 
from the provisions of the Code. 


PRODUCTION 


Production of most mineral commodities 
in 19€7 was maintained at about the same 
high level attained in 1966. A few com- 
modities, particularly the fuels, registered 
sharp gains, continuing a general upward 
trend. Production of ferrocolumbium in- 
creased 15 percent, scheelite concentrates 
an estimated 47 percent, tungsten metal 
23 percent, bituminous coal (run-of-mine) 
18 percent, natural gas 11 percent, and 
crude petroleum 26 percent. Production of 
graphite more than doubled. 

The production of beryl declined 
steadily from 1960 to 1966, but increased 
by 65 percent in 1967. 

Tabulated chromite figures represent 
shipping-grade material from Bahia only. 


There is minor production in Minas Gerais 
and Goiás, but shipment data are not 
available. Official production data reported 
are not used because they represent crude 
ore and grade is not specified. It can be 
determined, however, that Brazil’s chromite 
production declined at least 40 percent in 
1967. 

Production of salt declined 21 percent in 
1967. Almost all salt in Brazil is produced 
by solar evaporation, about two-thirds of it 
in Rio Grande do Norte. Production costs 
are high and increasing because of in- 
efficient producing and handling methods 


and a long haul to market. 
1 Geographer, Division of International Ac- 
tivities. 
2 Physical scientist, Division of International 
Activities. 
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Table 1.—Brazil: Production of mineral commodities ! 


See footnotes at end of table. 


(Metric tons unless otherwise specified) 


Commodity ? 1963 1964 1965 1966 1967 » 
Metals: 
Aluminum: 
Bauxite: o 636.0 eset ewe Se 169,636 131,650 155,968 +* 289,931 ¢ 261,000 
Alumina. o ooo 42,698 50,921 55,355 68,254 e 74,000 
Metal, unwrought. ----.----------- 17,610 26,640 r 30,407 r 26,886 e 36,000 
Semimanufactures.____.__.__..-.--- 20,471 2,734 25,451 e 41,400 e 48,000 
Arsenic, white._..._._.-._.--.__.__---- 293 188 256 r 317 222 
Beryl A occas be ee NER 31,969 31,421 31,113 4 796 31,310 
Chromitë EE 17,053 9 440 16,960 14,964 6,865 
Columbium and tantalum: 
Pyrochlore concentrate. 22222 323 1,196 4,775 4,626 
Columbite-tantalite concentrates: 
Columbite $... .......-...----- r 19 311 340 3r 59 83 
Dantaliteg -------------- r 105 3 82 3165 3r 160 225 
Ferrocolumbium.---- ooo ------- 18 276 459 528 
Copper: 
Ore: 
Gross tonnage____.._.__-..-.-- 84, 760 110,631 126,227 r119,529 e 120,000 
Copper content e... 1,500 2,000 r 2,200 e 2,150 ,200 
Refined metale __--------------- 2,000 3,000 3,000 , 000 ,000 
Gold bullion 7___. thousand troy ounces. _ 132 r 143 r 155 r 168 172 
Iron and steel: 
ron ote, .-.------- thousand tons.. 11,219 16,962 18,160 r 23,254 23,500 
Pig ron- oi Sct casa do "2,516 r 2,664 r 2,399 2,937 3,100 
Cast iron .-.--------------- do 342 334 NA NA NA 
Ferroalloys $.....-...---.---- do___. 47 42 51 NA NA 
Ingot steel. ..-.------------- do___- 2,824 3,016 2,983 3,767 3,720 
Cast steel... do 41 40 41 e 50 50 
Rolled steel... ....---.-.---- do - 2,321 2,422 2,161 2,886 2,853 
Lead: 
Ore: 
Gross Lonnape ..-------------- 240,282 236,144 266,919 * 267,404 277,938 
Lead content *.-.. 2. 17,400 14,700 r 22,500 r 22,637 28 , 422 
Metal, primary, smelter___._____-._- r 15,993 r 13,079 9,665 e 17,177 17,234 
Manganese ore 9% _....-.- thousand tons. - 1,254 1,352 1,396 ,239 1,145 
Nickel: 
Ore, garnierite 52,997 54,494 59,311 r 59,711 e 69,100 
Nickel content of ferronickel.._.....- 1,030 e 1,000 1,114 r 1,384 1,071 
Rare-earth metals and compounds: 
Monazite. ooo 2,221 665 597 746 1,079 
Rare-earth aalte __-_------------- 3 865 3 899 34,329 1,977 1,653 
Metals and alloys 3_....- kilograms.. ¢ 1,500 e 2,500 e 3,000 14, 756 14,034 
SE bullion. -.-.-. thousand troy ounces.. 281 r 314 r 228 r 222 e 225 
in: 
Cassiterite concentrates: 
Gross tonnage.-.....-.long tons. - 1,922 1,215 2,788 r 2,460 e 2,500 
Tin content e... do 1,150 790 1,810 r 1,855 1,600 
Metal, amelter. -.-_----.---- do 2,051 1,731 1,753 r 1,545 1,415 
Titanium ores: 
Iimenite 18 00 5,882 8,271 9,794 13,535 14,967 
Ulloa Bl 389 286 360 r 34 
Tungsten concentrate, scheelite: 
Gross tonnage. -------------------- 463 319 318 3 340 e 500 
60 percent WO; equivalent. - -....-..- 555 383 382 e 400 e 600 
e Mera .-------------- kilograms. ` NA NA 2,726 3,811 4,671 
ine: 
Ore and concentrate____.._--.--.-. _------ 9 --------- r §,250 3 324 NA 
Metal: ees delas See eet ee e 75 r 1,344 NA 
Zirconium: 
LITCON tits ti a 962 1,756 1,156 10 1,954 2,162 
Baddelevite-caldasite 325 516 493 e 495 e 500 
Nonmetals: 
Agate, rough ?__________._-.__-_-_----- 219 338 446 596 471 
sbestos minerals 5________________-_-- 1,306 1,300 1,092 1,651 1,264 
Barité A eae oes oa ss 34,111 33 , 537 64,360 5 40,228 5 54,497 
Cement: 
Portland, common. - thousand tons. ` 5,154 5,580 5,545 r 6,012 6,369 
Portland, white. `... do 30 34 3 3 36 
Total cua a Pee 5,184 5,564 5,577 6,046 6,405 
Corundum and emery, Get EE 1 NA 
Diamond: 
Gem Sse ees carats.. 175,000 175,000 175,000 150,000 160 , 000 
Industrial e... do___. 175,000 175 ,000 175,000 150,000 160,000 
Dolomité. --------------------------- 477,805 330,387 223,209 * 200,530 NA 
Gem stones 3 ML. 2 o 4 703 762 710 610 
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Table 1.—Brazil: Production of mineral commodities | —Continued 


(Metric tons unless otherwise specified) 


Commodity ? 1963 1964 1965 1966 1967 » 
Nonmetals—Continued 

Graphite- cocos a e 1,500 e 1,150 1,172 r 1,277 2,896 
GYDSUM ce tomos ds io a dota 105,620 84,405 72,538 r 80,223 NA 
DAM 22 os cad Se thousand tons. . 1,208 1,438 1,220 r 1,269 NA 
Lithium ores: Spodumene 3____________- BO ee 6,815 e 100 e 50 
Magnesite- ooo 90,298 93,740 124,642 * 127,071 NA 
Marble, dimension atone R 53,011 50 , 952 46,500 r 41,228 NA 
Mica, muscovite ----------------- 1,492 31,741 32,263 c 1,018 e 1,041 
Nitrogenous fertilizers, manufactured: 

Ammonia 12... oo o coo 20,310 14,452 27,283 17,954 26,011 

Ammonium nitrate ----------- 3,667 5,085 6,538 7,838 8,860 

Ammonium sulfate____.______.___- 9,570 9,742 11,295 10,502 9,891 

Calcium oitrate -2-2-2-2 56,272 26,466 57,687 16,785 36,818 

Nitric acid 12... 56,249 35,566 77,513 47, GEN 78, 244 


Phosphate fertilizers, natural: 
Ores and concentrates, as reported: 


Red EE 215, 288 195,077 191,836  r 295,215 NA 
Phosphate rock `, 63 , 506 51,142 86,908 r 83,150 e 80,000 
Ke NEE 278,794 246,219 278,744 1 378,365 NA 
Marketable concentrates 13_____._... 146,754 149,355 137,140 NA NA 
Se CrY Stal ee Gs EA 1,246 1,685 2,119 r 3,254 3,407 
A A. thousand tons. ` 1,193 754 1,200 1,313 1,040 
Sat elemental -_-_- 5,750 NA 5,022 5,918 6,210 
Talc, soapstone, pyrophyllite____.__.____ 34,915 48,115 57,648 e 58,000 NA 
Vermiculite EE NA NA NA 400 218 
Mineral fuels: 
Carbon back `, 24,850 23,904 22,580 29,446 30,700 
Coal, bituminous (run-of-mine) 
on thousand tons. - 2,571 3,246 3,383 r 3,666 r 4,339 
oke: 
High-temperature__________- do 858 912 r 909 r 1,240 1,310 
Gas-houge 02222. do... e 285 e 280 219 224 205 
Manufactured gas. .--million cubic feet __ NA NA r 12,633 12,828 13,118 
Natural gas (gross withdrawal)..._do.._.._ * 20,051 £: 18,777 r 24,125 r 27,844 30,888 
Natural gas liquids 
thousand 42-gallon barrels. ` 564 832 945 " 788 756 
Petroleum: 
Crude oil... do 35,714 33,310 34,342 42,446 53,515 
Refinery products: 
Motor gasoline.__.__.__- do 32,799 36,536 36,555 42,461 43,019 
Jet fue ` Le Te EE Go ite 145 1,266 
Kerosine- -------------- do...- 4,053 r 4,540 4,123 4,635 4,762 
Distillate fuel oil. ` do...-. 22,324 23,910 22,984 28,996 e 31,000 
Residual fuel ol... do 41,094 39,290 35,314 38,886 e 40,000 
Lubrieants do 52 3 A AS 
Asphalt. --------.------ do 1,596 1,288 1,817 2,467 
Solventa -------------- o... 748 9 35 902 
Liquefied petroleum 11,232 
ENEE do 4,113 5,417 6,593 "7,230 
Others envia do..-. 725 507 484 e 849/ 
o A see do... 107,504 112,292 108,640 126,571 e 131,279 
e Estimate. P Preliminary. r Revised. NA Not available. 


1 Includes export data on some commodities for which production data are not available and on commodi- 
ties for which export data are more representative than incomplete data on production. 

2In addition to commodities tabulated, Brazil produces antimony, bentonite, various clays, diatomite, 
feldspar, limestone, ocher, pyrite, glass sand, thorium compounds, and uranium oxide, and various construc- 
tion materials, but reliable data on quantities are not available. 

3 Exports. 

4 U.S. imports 

5 Production of State of Bahia only. 

6 Production of columbite and tantalite are not separately reported; total production for 1963 and 1967 
allocated on the basis of export ratio for the year. 

7 Officially reported production for Minas Gerais and Paraná for 1963-64. Data for 1965 include unofficially 
reported output for Minas Gerais, Bahia, and Goiás only. Perhaps as much as 60 percent of total gold re- 
covered in Brazil is not reported statistically. 

8 Does not include ferrocolumbium. 

° Various grades, including mine-run production of largest producer. This company washes out about 20 
percent of its mine product pore shipping. 

10 Production of CNEN only 

11 Includes rough and cut (but unset) stones except diamonds and rough agate. 

12 Includes quantities used in the production of other nitrogen derivatives. 

13 Production of marketable apatite and phosphate rock is not reported separately. 
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TRADE 


Brazil’s overall trade balance in 1967 
showed imports exceeding exports by $13.4 
million, or 0.8 percent based on total im- 
ports. In 1966 there was a favorable trade 
balance of $245 million. The excess of 
mineral commodity imports over exports in 
1966 was $351.2 million, an increase of 
621% percent over the (revised) 1965 figure 
of $216.1 million. 

Exports of mineral commodities declined 
1414 percent in 1966, and accounted for 
914 percent of all exports. The principal 
component of the decline was the decrease 
of 55 percent in iron and steel exports; 
preliminary 1967 figures show a sharp re- 
covery. 

Imports of mineral commodities in 1966, 
up 2614 percent from 1965, accounted for 
3414 percent of total imports. Metals ac- 
counted for the largest part of the increase, 
being 6614 percent greater than in 1965; 
nonmetal imports were up 7 percent, and 
fuel imports 11 percent. Imports of alu- 


minum and copper increased 102 and 148 
percent, respectively; imports of iron and 
steel and of zinc increased by 44% and 11 
percent respectively. Preliminary 1967 data 
show sharp declines in imports of alumi- 
num, copper, iron and steel, and coal. 

Several changes in tariff levels became 
effective during 1967. Anthracite coal, 
lignite, and coke were exempted from im- 
port duties. The tariff on raw lead was 
cut to 10 percent ad valorem, provided 
the importer proved purchases of domestic 
lead at a 4:1 ratio. The tariff on raw 
zinc was increased from 15 to 25 percent 
late in the year; however, shortly there- 
after it was reduced to 10 percent, provid- 
ed that a quota of 2,580 tons per year of 
domestic zinc had been sold. (Domestic 
zinc production is nominal.) 

Exports of iron and steel scrap were 
prohibited unless the scrap first had been 
unsuccessfully offered to domestic con- 
sumers at a comparable price. 


Table 2.—Brazil: Value of trade in mineral commodities 
(Thousands) 
Exports 1965 1966 Imports 1965 1966 

Metals: Metals: 

Beryl, industrial. __......_..- $322 $203 Alumunum. ----.-------- $11,143 $22,470 
Columbium and tantalum 1 1,861 5,455 E A ta ee tee 27,552 68,358 
Iron ore ooo oo. 02,979 100,200 Jron and steel... 47,969 69,262 
Iron and steel... ........-. 44,877 20,281 EE 13,870 15,384 
Manganese ore ------.---- 29,219 26,794 AT A oe 15,780 18,223 
Other a 3,582 2,96 M 
—— ———_—_ RK: AA A 116,814 193,697 
Total upon cid 182,840 155,895 SS ee 
z= = Nonmetals: 

Nonmetals: Asbestos. ---.-----222---.. 3,500 4,364 
Barite 177 390 Caustic soda. ....----.---- 10,261 12,186 
Diamond, industrial_-._.._.. 290 270 Nitrogenous fertilizers. _.. - 15,672 16,263 
Gem stones, including Peale 2,152 1,602 Phosphatic fertilizers. ....- 6,927 6,849 
o: reien ,195 1,743 Potassic fertilizers-_._.._..- 8,568 7,051 
Quartz crystal. ..... ER - 2,583 2,427 el EEN 3,583 2,796 
Other A cesses ccs 1,867 1,422 SUI EG 7,075 7,927 

— A ——Á 3 A Eee ewe’ 6,272 8,856 
Ne BEE 8,264 7,854 —— > TA 
Mineral fuels. .-....--..--..-- Totalooscucio esca 2s 61,858 66,292 
Grand total 191,112 163,752 Mineral fuels: 
Coal and coke__________-_- 22,584 381,802 
Crude petroleum.-.__.._... 156,441 164,573 
Refined petroleum products. 46,220 54,992 
A erer es 3,750 3,596 
Total. viciado 228,995 254,963 
Grand total... 407,167 514,952 


1 Excludes ferrocolumbium which is included under iron and steel with other ferroalloys. Exports of ferro- 
columbium were valued at $622,001 in 1965 and $1,290,000 in 1966. 
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Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum: 
Bauxite: et feele Sé E 2,200 2,270 Argentina 1,130; Uruguay 1,100. 
Oxide A 40 15 All to Argentina. 
Metal: 
Unwrought_____._._-..___-_- 697 842 Do. 
Semimanufactures...._....-.. 3 4 Chile 2; Paraguay 2. 
Beryl A AAA 1,113 706 All to United States. 
Chromite stas tara Soke iaa 50 All to Peru. 
Columbium and tantalum: 
Pyrochlore concentrate !____._.__ 1,259 3,870 United States 2,140; United Kingdom 800. 
Columbite____..__.-_- kilograms. ` 40,061 59,244 All to United States. 
Tantalite__._._._.__.... __do.... 165,822 159,572 Do. 
Iron and steel: 
Iron ore_.__._.... thousand tons. - 12,731 12,910 United States 3,025; West Germany 
2,976; Japan 1,839. 
Slag, scrap, and other residues. . . - 27,122 24,166 Angola 9,800; Netherlands 7,736; Argen- 
tina 6,580. 
Pig (ON AA 101,296 2,006 All to Uruguay. 
Ferroalloys: 
Ferrochrome 47 38 All to Argentina. 
Ferrocolumbum 211 408 All to United States. 
Ferromanganese. ---.-------- 7,260 776 Mainly to Venezuela. 
Ferronickel- -...---.-.-.-.-- 1,810 756 France 422; Mexico 174; Argentina 157. 
Ferrosilicon..........-....-. 1,051 100 All to Argentina. 
Ingot steel... 10,59 256 Mainly to France. 
Semimanufactures._____._._-._.. 360,082 143,280 Argentina 62,503; United States 44,681 
Uruguay 24,255. 
Lead ore and eoncenttrate .-_.-------- 12,925 5,000 All to France. 
Manganese otren --------2-------- 1,067,763 956,558 United States 618,254: Japan 81,511. 
Mercury.________..._- 76-pound flasks.. ___.___- 450 All to Netherlands. 
Rare-earth metals: 
Ferrocerium..._..._---- kilograms- _ 3,000 4,120 All to Argentina. 
Cerium chioride 4,312 1,598 Mainly to United States. 
Unspecified compounds. -..._..-.-- 1 54 France 36; United States 14. 
Tungsten: 
Scheelite copncentrate 426 340 weet Germany 130; Belgium-Luxem- 
ourg 50. 
Metal, all forms. - - - - - kilograms. - 545 566 Mainly to West Germany. 
Zine ore______-..-.._-.---_--------- 522 324 . All to Belgium-Luxembourg. 
GWOON oie See ceed kilograms- _ 34,000 25,000 All to Argentina. 
Other Fol Ser 214 7,737 Mainly to Netherlands. 
Nonmetals: 
Abrasives 3... o coco 786 581 Mainly to Argentina. 
Agate, rough.__-__-____-- kilograms. - 446,074 596,470 Japan 233,682; West Germany 178,186; 
United States 102,966. 
Barit AAA ee ese ee 22,087 48,768 ane and Tobago 36,576; Venezuela 
12,192. 
Cement, portand ..--.-..--..- 2,739 3,689 Mainly to Bolivia. 
Clays and clay products: 
China Clay... cies Ll 1,405 700 Mainly to Uruguay. 
Nonrefractory clay products. ....-. 128 355 Peru 150; Paraguay 142. 
Diamonds: 
Industrial .-_-_------ carats. _ 22,670 22,130 United States 8,280; Argentina 5,900; 
Netherlands 5,295. 
Gem, UNneut ----.---- do___. 5,520 9,175 Netherlands 4,490; United States 3,545. 
Gem, cut but unge. do. 2,395 4,210 United States 3,290; Netherlands 915. 
Fluorspar.__.__-._--.-.-_-.--------- 10 25 Mainly to Uruguay. 
Gem stones: 4 
Rough or uncut... kilograms. _ 304,295 824,021 Japan 158,134; Belgium-Luxembourg 
147,563; United Kingdom 144,240; 
France 105,387. 
Cut, unset__..._._______-- do. ... 189 435 France 246; Bolgium-Luxembourg 84. 
Othör d-s eebe eege 457,809 245,849 United States 110,076; Belgium-Luxem- 
bourg 28,835; West Germany 28,700. 
Lë TEEN 5 9 All to Argentina. 
Lithium compounds: Spodumene. -..--. 6,815 100 All to United Kingdom. 
Magnesite__.________-___--.-------- 12,361 4,653 dir ad 3,000; Argentina 873; France 
Mica, muscovite: 
Sheet, block, scrap, or ground....-. 2,263 1,893 Mainly to United States. 
Manufactures____.___.__._.- eer et 6 4 United States 2; Chile 1; Mexico 1. 
Quartz crystal: 
Electronic and optical... 278 162 . Mainly to United States. 
Lasca (fusing grade)... 1,841 3,092 West Germany 1,013; United States 600; 
France 406. 
Refractory brick and similar products.. 2,052 1,647 Mainly to Argentina. 


See footnotes at end of table. 
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Table 3.—Brazil: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 


Nonmetals—Continued 
Stone, dimension: 
Natural or roughly worked: 


Granite A 8,010 8 , 483 may ae Japan 1,972; West Germany 
Marke. 66 813 All to Argentina. 
Worked stone, not Going specified. 183 138 All to United States. 
Tale, industrial EE 546 501 Mainly to Colombia. 
Othe?’ A AN 15 35 Mainly to Uruguay. 


Mineral fuels: 


Carbon black: cursa a det Stee ee 18 Argentina 13; Chile 5. 
Petroleum refinery  42-gallon barrels.. 100 -...... 

products, lubricants. 
Pitch coke... o coco 3 


1 Brazil includes pyrochlore under trade classification 2.37.79—Minérios metálicos, n.e. (metalliferous 
ores, not specified). Starting in 1963 most, if not all, material exported under this category was pyrochlore 
concentrate. The quantity shown for 1963 was pyrochlore, but those shown for 1964 and 1965 have not been 
completely verified and might include small amounts of other commodities. 

2 Includes material not identified by commodity in source, and commodities not listed separately in table. 

3 Includes emery, artificial corundum, and diamond and other gem stone dust. Excludes grindstones and 
industrial diamond. 

4 Excludes diamonds and rough agate. 

5 Probably represents rejected material suitable for tumbling and mineral suites. 

Source: Servico de Estatistica Economica e Financeira, Coméricio Exterior. 


Table 4.—Brazil: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum: 
Oxidés: socia eee 1,035 585 Mainly from France. 
Metal: 
Unwrougecht 2-222- 21,844 39,540 United States 23,265; Canada 8,324. 
Semimanufactures____._____ 393 1,364 United States 709; West Germany 175. 
Antimony: 
FO he eee ee EE 272 295 Mainly from Peru. 
ONIN oe 8 EE 35 112 Mainly from Belgium-Luxembourg. 
Metal, unwrought and wrought. - 73 237 Czechoslovakia 90; Hong Kong 60; 
Belgium-Luxembourg 52. 
Arsenic: 
A Se eo cee 114 260 France 193; Sweden 62. 
Metal cn 2 ie 21 7 Mainly from Sweden. 
Bismuth metal, all forms__kilograms- - 12,218 9,781 Mexico 7,368; United States 994. 
Cadmium, all forms. ...._._.... do 33,472 56,576 Mainly from Mexico. 
Chromium: 
A A 2,037 All from United States. 
OXIDO: cui aos 95 225 Poland 87; West Germany 76. 
St E all forms. ............--- 4 6 United States 4; Japan 2. 
obalt 
Oxides EE EE eee Re NE 31 47 United Kingdom 27; Belgium-Luxem- 
bourg 19. 
S Metal, all forms... __-....-2.---- 84 98 Mainly from Belgium-Luxembourg. 
opper: 
E sod eee ot eee wet ec ee 2,757 3,165 Mexico 983; United Kingdom 887; 
United States 547. 
Metal: 
SChap we Sete eee ds wedi dea 235 United States 128; Canada 44. 
Refined, unalloyed___.__.._- 22,777 48,196 United States 30,382; Chile 5,955. 
Alloys, unwrought e 13 7 West Germany 4; United States 8. 
Senin ner including 448 494 United States 282; West Germany 191. 
alloys 
Gold: f 
Bullion.......-.-...- troy ounces. - 129 32 All from Switzerland. 
Semimanufactures..._....- e Le w22seien 2 482 All from United States. 
Iron and steel: 
d A E E 72 72 Do. 
Sponge, powder, granules..__._.... 473 914 Mainly from United States. 
Ferroalloys__-._-.-.--_---_---- 577 2,751 United States 455; Chile 307; Japan 
302; Sweden 284. 
Semimanufactures..._._...----- 210,997 267,431 Japan 92,258; West Germany 57,841; 


nited States 33,663. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity 1965 1966 Principal sources, 1966 
N an ontinued 
1 AAA 36 276 Mainly from Mexico. 
Metal, all forms. .-...-.....-....- 2,171 5,554 O. 
Magnesium metal, all forms. _.._.._..-_ 1,330 2,817 United States 1,558; Norway 1,245. 
Manganese: 
OXIG6S EE 879 686 Mainly from Japan. 
Metal, all forme ` _.-.........- 21 39 Do. 
Mercury _________-- 76-pound flasks- ` r 1,731 1,616 Mainly from Mexico. 
Molybdenum metal, all kilograms.-_ 7,984 11,820 United States 6,028; Netherlands 
forms. 5,288. 
Nickel: 
ech EE 264 801 Mainly from Belgium-Luxembourg. 
etal: 
Seri- A aA 1 27 Mainly from United States. 
Refned -2-2-2-2 277 475 United States 236; Canada 193. 
Semimanufactures. ______-_-- 285 404 United States 179; West Germany 104; 
France 84. 
Platinum-group metals: 
Platinum, troy ounces. . 1,073 2,733 Mainly from United States. 
unwrought. 
Platinum, semi- do__.. 75 7,845 Mainly from West Germany. 
manufactures. 
Platinum, manufactures !._do...-. 96 96 Mainly from United States. 
Other, unwrought-..______ do. 7 772 Mainly from United States. 
Other, semimanufactures__do...-. 18 193 All from United States. 
Radioactive and associated materials: 
Radium_-____._-__-_- milligrams. - 20 Sacto 
Other radioactive value. _ $35,296 $222,521 Mainly from United States. 
chemical elements and their 
isotopes and compounds. 
Stable isotopes and their value... ..------- $441 All from West Germany. 
compounds. 
Other compounds of kilograms. -. 10,842 11,690 United States 6,295; Republic of South 
thorium and uranium and of Africa 2,083. 
rare earth metals. 
Selenium. -_._._--_...---- kilograms. ` 1,687 7,764 Canada 5,218; United States 1,893. 
EN E ST EE 272 665 France 270; Sweden 215; Norway 155. 
ilver: 
Bullion....._...-.-... troy ounces. - 784,001 970,808 Peru 395,807; Mexico 388,912; United 
States 82, 563. 
Semimanufactures.......- o... 31,379 354 Mainly from United Kingdom. 
Sodium metal... kilograms. - 5,303 7,335 Mainly from West Germany. 
Tantalum, semimanufactures. do... 11 76 All from United States. 
EE EE do (2) 51 Mainly from United States. 
in: 
Cassiterite long tons.. 1,184 233 All from Netherlands. 
concentrates. 
den... do 33 55 United Kingdom 33; Weat Germany 22. 
Metal, all forms... ___-_-_- do. 2 4 Mainly from Japan. 
Titanium: . 
Oxides, manufactured...._.....- 6,559 9,920 United Kingdom 3,725; Belgium- 
Luxembourg 2,573 
Elei 446 All from Australia. 
Tungsten: 
Wolframite copcentraten  ._..----- 10 All from Peru. 
e Metal, all forms... --. kilograms. ` 2,539 5,915 United States 2,889; Netherlands 1,805. 
inc: 
OXI TT cocinada iia 305 305 Poland 187; Yugoslavia 54. 
Lithopone.. EE 6,078 5,585 Netherlands 2,188; Belgium-Luxem- 
bourg 677. 
Metal: 
Refined.. -2222-2-2 81,574 41,485 Peru 12,372; Mexico 7,613; Belgium- 
Luxembourg 5,249; Poland 4,833. 
Semimanufactures-_.-...----- 443 210 Belgium-Luxembourg 130; Mexico 75. 
Zirconium oreg. eee ee 1,016 All from Australia. 
Metallic oxides, not specified.....-... 177 309 United States 105; Mer EE 79. 
Other co oboe cele ai 19 8 Mainly from United S 
Nonmetals: 
Abrasives: 
Natural: 59 494 Mainly from Italy. 
Corundum, artificial. ...__......- 271 137 West Germany 95; United Kingdom 21. 
Silicon carbide. .__...______.---- 175 250 United States 122: Norway 89. 
Carbides, not specified.-......... 17 13 Mainly from Sweden. 
Asbestos: 
ki E tee sees 15,151 18,948 Canada 15,742; Republic of South 
Africa 1,730 
Construction materíals. _...._._... 108 171 


United Kingdom 52; West Germany 
52; United States 21. 
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Table 4.—Brazil: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


Nonmetals—Continued 


Barium compounds: 5 


Borax, crude____._.-._-.--.._-- 
Sodium borates, Durifed 
Boric acid 
Bromine. --.---.------- kilograms. . 


Caustic potash 
Caustic sodu 


Cement: 
Portland, common 
Refractory ____._ .--_-_-.-_---..- 
Nonspecified cements- - ._-__- BEEN 

Chalk, natural 


Clays: 
Bentonite 


Refractory ca... 
Nonspecified clays 
Cryolite: 


Synthetic.--.......--.... e 
Diatomite and infusorial earth 


Fertilizer materials: 
Nitrogenous: 
Chilean nitrates 


Phosphatie 
hosphate rock, natural..._.. 
Superphosphate EE 
Triple superphosphate. ` 
Thomas slag 


wm e op o om em em eee a vm WÉI e em zm ve e ss = em 


Potassic: 
Potassium chloride- --..._.__ 


Other compounds 


Mixed and nonspecified fertilizers. 
Graphite, natural 


Gypsum.. -.----------------------- 
Iodine.. --------------- kilograms. . 
Magnesium oxide. ` 
Mica: 
Sheet, block, scrap, kilograms.. 
or ground. 
Manufactures. `. do___. 


Mineral pigments: 
Iron oxides, natural or synthetic.. 
Earth colors..._._.-- kilograms. . 
Phosphorus, elemental... .-_...-.....-- 
is bricks and similar products. 
EE 


See footnotes at end of table. 


1965 


586 


52,757 
223,000 


154,718 
, 776 
49,731 
5,635 
2,726 


155,356 
7,969 


760 
10,807 
148 
3,629 
249,509 
r 84 


4,606 
10,476 
92 


192,337 
371 


1966 


46 
346 
18,381 


1,180 
7,910 
92 


5 
13,701 


1,410 
149,396 


112,199 


52,838 
6,153 
3,457 


144,091 
8,600 


5,890 
197,268 
210 


2 
14,284 
29 


166,968 
544 


Principal sources, 1966 


All from United States. 
Mainly from West Germany. 
All from United States. 


Mainly from United Sta 

Argentina 4,711; Únited Si pene 3,076. 

Mainly from United Sta 

bis Germany 10,173; ES etherlands 

United States 987; France 216. 

United States 55,827; United Kingdom 
27,915; Italy 27,521. 


Uruguay 60,639; Columbia 27,221. 

Mainly from United States. 

Mainly from West. Germany. 

France 1,041; Denmark 5; East 
Germany 445. 


United States 5,598; Argentina 2,745. 
Kit States 865; United Kingdom 
United States 57; West Germany 28. 
Mainly from United States. 


Mainly from Denmark. 

Canada 531; West Germany 200. 
Mainly from United States. 

Italy 50; United States 5. 


All from Chile. 


West Germany 98,681; United States 
87,257; BelgiumeLuxemboure 28,288. 


Mainly from United Sta 

Netherlands 5,000; United § States 1 ,462. 

Mainly from United States. 

West Germany 4,172; Belgium-Luxem- 
bourg 1,981. 

Japan 1,517; 


United States 61,196; West Germany 
24,584; France 22, 774. 

Belgium-Luxembourg 4, 570; West Ger- 
many 3,530. 

Japan 100; West Germany 99. 

United States 81; West Germany 45. 

Mainly from Bolivia. 

Chile 10,000; Argentina 4,750. 

France 50; "United States 27; West 
Germany 23. 


All from United States. 


Belgium-Luxembourg 


Mainly from United States. 


West Germany 598; Spain 398. 

Mainly from France. 

West Germany 98; United Kingdom 50. 
Mainly from nited States. 

PINE 117,441; United States 


Denmark 109; Belgium-Luxembourg 


All from United Sta 
Mexico 7,676; East Cay 5,722. 
Mainly from Ttaly. 


Mai from United States. 

Uni States 807; Belgium-Luxem- 
bourg 198. 

United States 2; West Germany 1. 
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Table 4.—Brazil: 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 
Mineral fuels: 
Carbon black `... 2,815 
Coal: 
Anthracite... ooo... 1,6 
Bituminous. ____.-___._._-..----.- 1,046,176 
Coal coke. ` Be 124,808 
Mineral waxen ooo... 28 
Petroleum: 
Crude. .thousand 42-gallon barrels. _ r 75,535 
Refinery products: 
Gasoline. .......-.-.- do. ... r 1,449 
Kerosine.-._---..-... do..-. r 12 
Jet fuel_.-......-...-. do.... r 2,166 
Residual fuel ol. do r 128 
Lubricants. -.-.-.-.--.-- do r 1,421 
Liquefied petroleum gas do... _ r 1,952 
Paraffin and Vaseline_do..-..-. d 
pak un coke. _..._____-- 11,150 
eg and ee mixtures. 377 
er refinery products. --... 1 
Mineral oe and crude chemicals from 51,061 


coal, petroleum, and natural gas. 


r Revised. 
1 Excludes jewelry and other ornamental items. 
2 Less than Ae unit. 


1966 Principal sources, 1966 


United States 2,751; Argentina 823; 
West Germany 595 


Mainly from United States. 
dea 742, 164 Do 


57,840 Mainly ‘from West Germany. 
932 Mainly from United States. 


4,782 


2,261 


83,869 Venezuela 23,842; U.S.S.R. 16,725; 
Saudi Arabia 14,918; Iraq 14,455. 
1,159 Mainly from Netherlands Antilles. 


11 AJl from United States. 
Me 1,145; Netherlands Antilles 


113 All from Venezuela. 


2,036 United States 1,388; Netherlands 
Antilles 285. 
2,861 Mainly from Venezuela. 


154 United States 70; Japan 43. 

Mainly from United States. 

269 Mainly from Norway. 

United States 2: West Germany 1. 

Venezuela 12,406; Netherlands Antilles 
11,927; United States 9,719. 


3 Includes some material not identified by commodity in source, and commodities not listed separately 


in table. 


4 Includes emery, pumice, and diamond and other gem stone dust. Excludes millstones and grindstones. 


5 Excludes lithopone, which is listed under zinc. 


Source: Servico de Estatística Económica e Financeira, Comércio Exterior. 


COMMODITY REVIEW 


METALS 


Aluminum.—Companhia Brasileira de 
Aluminio continued production of alumi- 
num at its Sorocaba, Sáo Paulo, facility at 
about the 1966 level of 17,000 tons. Power 
shortage was reportedly the cause of the 
failure to exceed 75 to 80 percent of 
capacity. The company continued construc- 
tion of an additional 28,000-ton plant in 
the State of Sáo Paulo, to be completed 
during 1970, contracting with Montecatini- 
Edison of Italy for 180 new furnaces. 

Alumínio Minas Gerais (ALUMINAS) 
operated its aluminum smelter at Sara- 
menha at about 85 percent of its 23,000- 
ton capacity during the year. The com- 
pany's expansion program proceeded 
steadily; in addition to the hundred 55- 
kiloampere pots operating at the end of 
1966, 22 were added in 1967 and eight 
more were planned for 1968. Four of the 
smaller 25-kiloampere pots were to be 
added in 1968 to the 52 already in 


operation. 


During 1967, the Companhia Mineira de 
Aluminio (ALCOMINAS) essentially com- 
pleted arrangements to erect a 25,000-ton 
aluminum plant; work crews began pre- 
paring the plant site, near Pocos de Caldas, 
Minas Gerais, late in the year. The enter- 
prise will require $54 million, of which the 
owners—the State of Minas Gerais, Alu- 
minum Company of America, and the 
Hanna Mining Company—will raise 40 
percent. 

A reduction of the Brazilian tariff on 
raw aluminum to 10 percent ad valorem 
became effective on June 17 to consumers 
also purchasing domestic aluminum in a 
2:3 ratio. 


Columbium.—Brazilian pyrochlore pro- 
duction in 1967 continued at about the 
1966 rate, despite suspension of operations 
at Araxa during part of November and 
December. During a period of decreased 
demand, the mill was shut down and a 
new continuous-leaching plant was in- 
stalled. Concentrates are leached with 
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caustic soda to remove phosphorus and 
sulfur. 

This was the first full year of operation 
at Araxa under the new corporate name 
of Cia, Brasileira de Metalurgia e Miner- 
ação (CBMM). The company’s expansion 
projects have brought mill capacity to 500 
tons of concentrate monthly. The ferro- 
columbium plant was producing 40 tons 
of alloy per month, and was slated to be 
expanded to a 50-ton rate. 


Copper.—Brazil’s 1967 copper produc- 
tion was less than 10 percent of require- 
ments in a year when the price of imports 
was higher than normal. The only active 
mine was the Mina de Camaqua in Rio 
Grande do Sul, owned and operated by 
Cia. Brasileira do Cobre. This company, 
with technical assistance from the Mitsu- 
bishi Metal Mining Co., has been exploring 
its Mina Caraiba, with a view to resuming 
production. 

Geologists of the Departmento Nacional 
de Produção Mineral (DNPM) and the 
Superintendencia de Desinvolvimento do 
Nordeste (SUDENE) continued to explore 
a large area of copper mineralization 
around Vale do Carurá, Bahia. Final data 
are not available, but studies to date in- 
dicate many millions of tons of ore con- 
taining 1 to 2 percent copper. 

Also in Bahia, a copper deposit was 
reportedly found by West German engl- 
neers at Riacho Secon. 


Iron Ore.—Brazilian production and ex- 
ports set new records in 1967; preliminary 
figures are 23.5 million and 14.5 million 
tons, respectively. Cia. Vale do Rio Doce 
(CVRD) continued as the major factor 
in both production and exports. CVRD’s 
production amounted to 12.4 million tons; 
next in quantity was Cia. S:iderúrgica 
Nacional (CSN), which produced 1.5 
million tons of immediately usable ore, 
and stockpiled an additional 600,000 tons 
of fines. CSN continued to work the Casa 
da Pedra mine, and shipped its entire pro- 
duction of usable ore to its Volta Redonda 
furnaces. ] 

Exports from the ports of Tubaráo- 
Victoria and Rio de Janeiro were 11.66 
million tons and 2.82 million tons, re- 
spectively. About three-fourths of CVRD's 
10,816,000 ton export went to western 
Europe; West Germany was the leading 
purchaser. In 1967, a larger proportion of 
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CVRD's exports was lower 
priced fine ore. 

During the year, CVRD (1) built an 
ore dressing research laboratory, (2) began 
building a 2-million-ton-per-year pelletiz- 
ing plant, (3) began grading a rail spur 
between Fabrica and Costa Lacerda, Minas 
Gerais, (4) acquired 70 million tons of 
additional iron ore reserve in two deposits, 
Timbopeba and Picarráo, (5) contracted 
with Japanese interests to sell 35 million 
tons of ore (mostly fines) over a 12-year 
period, (6) contracted with Japanese firms 
for construction of two 104, 000-ton ore- 
oil carriers, and (7) dredged the port at 
Tubaráo to accommodate such carriers. 

S.A. Mineração da Trindade (SAM. 
ITRI) began a program to expand its 
annual output to 8 million tons, and 
Ferteco was actively developing its Fabrica 
Patriotica property. Both of these pro- 
ducers shipped part of their export ton- 
nage from Tubaráo and the remainder via 
Rio de Janeiro. A group of small producers 
in the Rio Doce Valley have formed an 
association to contract with CVRD to 
haul their ores to Tubaráo for export. The 
plans of Mineracoes Brasilerias Reunidas, 
S.A. (MBR) to build a 20-million-ton- 
annual-capacity loading port on Sepetiba 
Bay, was in an advanced stage. 

United States Steel, through its sub- 
sidiary Cia. Meridional de Mineracáo, has 
announced discovery of extensive areas of 
surface iron mineralization near the 
Itacaiunas River, in the Serra dos Carajas 
region of Pará. The ore appears to be of 
shipping grade. Since the discovery was 
made in the course of general geologic 
reconnaissance, application for a “pes- 
quiza” (authorization to prospect) has been 
filed. Discoveries were also reported from 
various points in Bahia, Pará, and Rio 
Grande do Norte. Recently released esti- 
mates of reserves include 15,000 million 
tons of jaspilite in Mato Grosso, and 
several hundred million tons of Clinton- 
type ore in the Rio Jatapu area of north- 
eastern Amazonas. 


relatively 


Iron and Steel.—Production of steel in 
Brazil in 1967 was 1 percent less than in 
1966, the record year; pig iron production 
however was 6 percent greater. In early 
1967, inventories were high, and domestic 
demand was slightly less than normal. 
However, exports showed a marked in- 
crease and supported the market. Argen- 
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tina, Uruguay, the United States, and 
Japan were major customers, principally 
for sheets and semimanufactured shapes. 

Imports, principally of alloy steels and 
and special shapes, were substantial, con- 
tinuing at about the 1966 rate. Since 
Brazil does not produce these items, they 
were principally supplied during 1967 by 
the United States, West Germany, Sweden, 
and Japan. 

The Cia. Siderúrgica Nacional (CSN) 
maintained its position as Brazil’s leading 
producer, accounting for 30 percent of 
total pig iron production, 32 percent 
of ingot steel, and 30 percent of rolled 
steel. Over 60 percent of Brazil’s iron con- 
tinued to be coke-reduced. Production of 
iron and steel by States in 1967 is shown 
in the following table: 


Thousand tons 


State —— _—————e——— 
Pig Steel 
iron ingots 
Minas Gerais_______._._____-- 1,592 1,361 
Rio de Janeiro .___......-...-- 1,031 1,358 
São Paulo. ` ---------------- 476 836 


Paraná, Pernambuco, Rio 

Grande do Sul, Santa Ca- 

A 165 
Total Uria a Ld 3,100 3,720 


1 Data provided by CSN. Difference between 
sum and total for pig iron due to rounding. 


A prominent U.S. consulting firm, acting 
for the National Economic Development 
Bank (BNDE), completed a comprehensive 
survey of the Brazilian steel industry. Their 
report included the following recommenda- 
tions: (1) Expansion of CSN to a yearly 
steel capacity of 2.5 million tons by 1972; 
(2) expansion of Usinas Siderúrgicas de 
Minas Gerais, S.A. (Usiminas) and Cia. 
Siderúrgica Paulista (Cosipa) to 1-million- 
ton capacity each as rapidly as possible; 
(3) erection, at Recife, Pernambuco, of a 
steel plant as planned by Usinas de 
Nordeste (Usinor); and (4) erection, at 
Corumbá, Mato Grosso, of a steel plant as 
planned by Cia. Siderúrgica do Mato 
Grosso. 

MBR interests have a steel mill at Santa 
Cruz, Guanabara, along with a port and 
iron-ore loading facilities, in the advanced 
planning stage. In the same locality, on 
Sepetiba Bay, Cia. Siderúrgica da Guana- 
bara plans similar facilities. Also projected 
is a ferroalloy plant of 33,000-ton capacity, 
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to be erected near Salvador, Bahia, by 
Eletro Siderúrgica (Sibra). 

Cia. Siderúrgica Belgo-Mineira was re- 
organizing and expanding during the year. 
Tube mill facilities were being concen- 
trated at the Sabara works, and rolled 
product facilities at Monlevade. Expansion 
to 700,000 ingot tons annually was in 
process. 

Late in 1967, work began on a special 
steel plant, Acos Finos Piratini, S.A., at 
Charqueadas, Rio Grande do Sul. The 
plant will produce 65,000 tons of sponge 
iron annually, and have a 280-ton-per-day 
electric furnace steel capacity. 


Uranium.—During the year, operation 
on pilot-plant scale at a plant in Sáo 
Paulo beganí recovery of both zirconium 
(65-75 percent) and uranium (0.1-0.2 
percent) from caldasite ores of Poços de 
Caldas, Minas Gerais, is intended. 

In May 1967, a nuclear cooperation 
agreement between Brazil and France was 
signed. In an important feature, the 
French were to supply financial and tech- 
nical aid to Brazil in her search for uran- 
ium deposits. Repayment may be in terms 
of currency or uranium ore; if enough ore 
is found to permit Brazil to export, France 
will enjoy a preferred position. 

Provision for assistance to Brazil in 
uranium prospecting also form a part of 
cooperative agreements with Israel and 
Portugal; these agreements became effective 
in May 1966 and September 1967, re- 
spectively. 

The Commissáo Nacional de Energia 
Nuclear (CNEN) continued exploring for 
uranium and thorium in Bahia, Maranhao, 
Minas Gerais, Paraná, Pernambuco, and 
Piaui. Several hundred radioactive an- 
omalies have been recorded by aerial re- 
connaissance in the Serra do Ibiapaba 
area in Piauí. 


NONMETALS 


Cement.—The upward trend in cement 
production continued during 1967. Pro- 
duction was from 27 plants which operated 
at about 90 percent of total installed ca- 
pacity. Two plants in the State of Goiás 
were shut down late in 1966 and remained 
inactive during 1967; however, a new 
plant began producing in Sergipe. At 
yearend, plants were under construction at 
Sobral, Ceara; Montes Claros, Minas 
Gerais; and Lajes, Rio Grande do Norte. 
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Diamond.—The converted gold dredge, 
adapted to diamond dredging by Miner- 
ação Tejucana, S.A., operated during the 
year north of Diamantina, Minas Gerais, 
on the Jequitinhonha River. From 1,000 
to 3,000 carats of diamond and a little 
gold were recovered monthly; between 80 
and 90 percent of the diamond was of gem 
grade. 


Fertilizer Materials.—Natural phosphate 
output in 1967 consisted primarily of ap- 
atite from the States of Sao Paulo and 
Minas Gerais, although some phosphate 
rock was produced in the State of Pern- 
ambuco. The National Econom'c Devel 
opment Bank (BNDE) announced a $1.55 
million loan to Serrano S.A. de Mineração 
for construction of a 200,000-tons-per-year 
apatite concentration plant at Jacupiranga 
in the State of Sao Paulo. 

The question of who should develop the 
potash deposits discovered near Carmópolis 
during 1965 remained unanswered. In an 
attempt to resolve the controversy, the 
Government issued a decree during August 
1967 creating a natural reserve covering 
the area of the deposits and ordered the 
DNPM to determine, within a 2-year per- 
iod, the value and extent of the potash 
deposits in this reserve. 

During 1967, construction was initiated 
on a petrochemical fertilizer complex at 
Cubatao which, when completed in about 
1969, will be the country’s largest. This 
is a joint venture by Phillips Petroleum 
Co., International Finance Co., Ultragaz, 
and the Brazilian firm, Companhia Ultra- 
fértil, S.A. 


Lithium.—Production of lithium salts 
in Brazil was resumed in mid-1967 at a 
plant in Sao Paulo; an output of 120 to 
150 tons annually, with eventual expansion 
to 250 tons per year, was planned. From 
1956 to 1962 lithium salts were produced 
and monazite and zirconium minerals were 
processed at this facility by Indústrias 
Químicas Reunidas, S.A. (Orquima). The 
plant was bought in 1965 by CNEN and 
turned over to the federally owned Ad- 
ministração da Produção da Monazita 
(APM) to operate. 


MINERAL FUELS 


Carbon Black.—Brazil’s second carbon 
black plant, that of Companhia de Car- 
bonos Coloidais, was under construction 
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during 1967. This plant, scheduled for 
completion by mid-1968, is to have a ca- 
pacity of 17,000 tons annually. 


Coal.—Run-of-mine coal output con- 
tinued to increase; 1967 production ex- 
ceeded that of 1966 by 18 percent. How- 
ever, Owing to a decline in the ratio of 
washed coal to total output, usable produc- 
tion rose only 7 percent. Output of run-of- 
mine and washed coal by States during 
1966 and 1967 follows, in thousand metric 
tons: 


1966 1967 

State Run- Run- | 

of- Washed of- Washed 

mine mine | 
Paraná.. `... 246 183 316 226 
Santa Catarina._.. 2,576 1,182 3,097 1,269 
Rio Grande do Sul. 844 779 926 800 
Total....... 3,666 2,144 4,339 2,295 


Source: Comissão do Plano do Carváo Nacional. 


Intensive field studies at reported coal 
occurrences in northern Brazil were 
initiated during 1967. Work performed in 
the State of Amazonas failed to indicate 
any deposits of commercial significance, 
and the studies involving Goiás, Pará, and 
Maranháo had not been completed by 
yearend. Official data on coal reserves at 
the end of 1967 follow: 


State Million ' 
metric tons 
Parana a a isla S 41 
Santa Catarina... oo... 1,205 
Rio Grande do Su -2.2-2.2 2,282 
Total -orchard ed 3,528 


Source: Comissão do Plano do Carvão Nacional. 


Petroleum and Natural Gas.—Brazil’s 
crude oil production rose 26 percent to 
146,600 barrels per day in 1967, and 
natural gas output increased 11 percent 
to 84.6 million cubic feet daily. These in- 
creases occurred primarily in conjunction 
with the development of the relatively new 
Miranga and Carmópolis fields. Petróleo 
Brasilerio, S. A. (PETROBRAS), the 
Government petroleum corporation, ac- 
counted for all crude oil and natural gas 
production. Most output was from fields 
in the State of Bahia and the nearby 
States of Alagoas and Sergipe. 
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Proved reserves of crude oil increased 
100 miilion barrels to a reported total of 
800 million barrels at yearend 1967. Nat- 
ural gas reserves as of that date totaled 
865 billion cubic feet, approximately the 
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same as at yearend 1966. PETROBRAS 


increased its exploratory drilling activity 
during 1967, but geologic and geophysical 
surveying and development drilling de- 
clined as shown in the following tabulation: 


1966 1967 
Geologic and geophysical exploration: 
Geologic surveying. ---------------------------------- party months. - 174 132 
Seismic SUTVOVIDE EE do 95 99 
Gravimetric surveying. _._.__-._...__-._.___-------. 2-2-2 -- eee do.... 94 56 
Electroresistivity sounding- .-.------------ -4-2-2222 do___- 45 34 
AI eee eee eee do 18 12 
AA IR EEN do___-_ 426 333 
rilling: 
Wells drilled: 
Exploratory: 
Nee number. . 32 25 
GU as is EE do. 2 4 
8 EE EE do 64 81 
BUDtOtAl NEE do.... 98 110 
Development: 

E BEE EEN do. 197 91 
PIES eee A A ee EN Eee O aR CR A ar Oe ROE ee Te do 1 ihe aetna 
ERT TEEN do. 16 13 
a EE do 19 6 
Subtotal ui ii do 233 110 
Toa AAA dine ats EE do. 331 220 
Footage drilled_._......._.___..____.._..-. i ikea cae areas thousand feet. . 1,293 1,145 


Source: Petróleo Brasileiro, S.A. PETROBRAS Relatório de Atividades, 1967. 


The first mobile offshore platform con- 
structed in Brazil, PETROBRAS I, was 
launched in 1967. This platform was 
equipped for open sea operations in water 
depths to 30 meters. PETROBRAS also 
contracted for the services of Zapata Off- 
shore Co.’s mobile offshore platform, Vine- 
garroon, for drilling in water depths up 
to 50 meters. Both platforms were expected 
to begin drilling on Brazil’s continental 
shelf during 1968. 

In 1967, refining capacity remained at 
368,200 barrels daily. However, two new 
45,000-barrel-per-day refineries were under 
construction: The Belo Horizonte (Gabriel 
Passos) plant, which was 70 percent com- 
plete at yearend, and the Canoas (Alberto 
Pasqualini) plant, which was 52 percent 
completed. Both were being built for 
PETROBRAS, which already operated 84 
percent of the country’s refining. capacity. 
Brazil’s refined products output excluded 
lubricants for the second consecutive year 
as the lubricants processing unit at the 
PETROBRAS refinery at Mataripe re- 
mained shut down due to operational prob- 
lems. 


PETROBRAS reported that construction 


of a marine terminal and a 95-kilometer 
crude oil pipeline at Tramandaí, connect- 
ing it to the Canoas refinery, was 93 per- 
cent complete at yearend 1967. The com- 
pany also reported that 84 percent of the 
work on the marine terminal at Sao 
Sebastião had been completed and that the 
crude oil pipeline, which will connect this 
terminal with Cubatao, was 35 percent 
complete. 

During 1967, PETROBRAS. initiated 
preliminary construction work at the site 
of its planned prototype shale oil plant at 
São Mateus do Sul. Plans called for the 
construction of a 1,000-barrel-per-day re- 
tort which would use the Petrosix process 
developed by PETROBRAS and the U.S. 
firm of Cameron and Jones, Inc. This 
process, a modification of the gas-combus- 
tion process developed originally by the 
U.S. Bureau of Mines, features an arrange- 
ment for heating the oil shale by circulat- 
ing a stream of indirectly heated product 
gas through the retort. 

Several petrochemical facilities, in addi- 
tion to those described previously under 
“Fertilizer Materials” were completed or 
under construction in 1967. A 15,000-ton- 
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per-year dodecylbenzene plant, the first in 
Latin America, was inaugurated at Sao 
Caetano do Sul in the State of Sao Paulo 
by Empresa Carioca de Produtos Quimicas, 
S.A., a subsidiary of Atlantic Richfield Co. 
Conjunto Petroquimica Presidente Vargas 


(COPEV), a subsidiary of PETROBRAS, 
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placed a 33,000-ton-per-year butadiene 
unit on stream at its Duque de Caxias 
plant. New units for the extraction of 
aromatics and the pyrolysis of ethylene 
were being installed by PETROBRAS at its 
Cubatão refinery. 


The Mineral Industry of Bulgaria 


By Roman V. Sondermayer ' 


Copper, lead and zinc, coal, and con- 
struction materials remained the principal 
mineral products of Bulgaria in 1967. In 
addition the country produced barite, clays, 
chromite, iron ore, manganese ore, pyrite, 
salt, sulfur, and iron and steel. During the 
same year most of the new mineral indus- 
try investment and important developments 
were concentrated in the iron and steel, 
petroleum, and petrochemical sectors. At 
the Kremikovtsi iron and steel plant, the 
focal point of the country’s ferrous indus- 
try a new semicontinuous sheet rolling 
stand was completed. Also reported was 
the discovery of a new oilfield and the be- 
ginning of construction of a new petroleum 
refinery near Pleven. 

The position of the Bulgarian mineral 
industry in the world complex was insig- 
nificant, but for the domestic economy it 
was an important factor. In 1967 the min- 
eral industry contributed approximately 
12 percent to the social product? of Bul- 
garia and the industry and its related 
facilities employed about 300,000 persons. 

Mineral commodity trade was significant 
to the economy of the country. Mineral 
industry exports, predominantly ores, con- 


centrates and metallic lead, zinc, copper, 
and bismuth, continued to be an impor- 
tant source of foreign exchange. Imports, 
mostly of mineral fuels, iron ore, apatite, 
and semimanufactured metal products, 
were vital for the domestic industry. Al- 
though the U.S.S.R. and other Communist 
countries were the predominant trading 
partners of Bulgaria in both export and 
import, some trade was registered with 
France, Japan, West Germany, and Aus- 
tria. 

Soviet assistance in developing mineral 
resources continued during 1967, and the 
U.S.S.R. remained the principal supplier 
of equipment and technology. To a lesser 
extent East Germany, Czechoslovakia, and 
France also assisted Bulgaria. In spite of 
foreign assistance the development of the 
mineral industry was slow because of the 
centralized economy, shortages of mate- 
rials, lack of worker’s incentives, and politi- 
cal interference in management. Although 
many Communist countries introduced 
some kind of economic reforms, Bulgaria 
remained loyal to the conservative Com- 
munist economic principles of the highly 
centralized economy. 


PRODUCTION 


Output of most metals and minerals in- 
creased in 1967. The share of total output 
obtained from low-grade ores was higher 


than in the past. Mass production methods 
began to be introduced in both surface and 


underground mining. 


In the petroleum industry the Bulgarians 
used conventional rotary drilling and tur- 
bodrill. Shutlown time, transportation, and 
production testing time of an average Bul- 
garian drilling rig averages about 70 per- 


cent of total available rig time. Bulgarians 
used conventional methods for production 
of crude oil. Reservoir pressure mainte- 
nance projects were not reported. 


1 Foreign mineral specialist, Division of In- 
ternatonal Activites. 

2 As in other Communist countries of East 
Europe, Bulgaria does not report on its gross 
national product (value of all final goods and 
services produced) but rather publishes a figure 
for the social product, which generally excludes 
items such as banking fees, rent, education, 
defense, public administration, and health serv- 
ices. 
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Table 1.—Bulgaria: Production of selected mineral commodities 


(Metric tong unless otherwise specified) 


Commodity ! 1963 1964 1965 1966 1967 ep 
Metals: 
Copper: 
Ore, gross weight.. -thousand tons. ` 2,109 2,202 4,458 e 4,500 4,500 
Content of ore -------- do___. r21 2 30 e 31 31 
Concentrate (20 percent)________- 91,887 91,500 120,734 e 125,000 125,000 
BUSTO Caicara e 20,522 21,102 25,248 e 26,000 27,000 
Kleetroivtüe -----------2-2--2- 19,797 20,600 23,885 e 25,000 26,000 
Rolled products. ......------..-- 12,115 13,722 e 14,000 NA NA 
Iron and steel: 
Iron ore, gross weight 
thousand tons. _ 655 716 1,801 2,608 2,700 
Iron content of ore_._._.... do. 254 257 585 e 760 780 
Pig iron and ferroalloys_-_ ` do 265 457 695 r 869 992 
Steel 1ngota ---.----------- do___. 461 475 588 e 700 1,239 
E ee products. -.-..---..- do... 353 363 431 « 440 609 
ead: 
Lead-zinc ore, gross weight. _do. _.-. 4,189 4,361 4,452 « 4,500 4,700 
Lead content of ore_._._______.__-- 88 , 900 91,300 100,000 ¢ 100,000 103,000 
Lead concentrate (70 percent)._._.... 127,053 130,400 130,098 e 130,000 183 ,000 
Refined... 2 0 o 51,332 87,499 93,421 e 90,900 92,000 
EES e EEN 38,494 52,000 42,000 e 42,000 43,000 
anc: 
Zinc content of ore 2... -2.2 2-.--- r 73,600 "78,300 "79,600 r 80,000 80,000 
Zinc concentrate (52 percent). -_._.. r 111,850 "127,053 "130,098 ¢ 130,000 130,000 
Refined- _._.._..._-_-.----_--_-_-- 56,064  :58,573 65,764 ° 60,000 65,000 
N onmetals: 
Asbestos €`- o ooo 1,200 r 1,300 1,300 1,300 1,300 
Cement: 
Portland.........- thousand tons. _ 2,120 2,586 2,634 NA NA 
Poszolan. 2.222222222222 do 85 47 47 NA NA 
DORA ESRAR do 2,205 2,633 2,681 2,856 3,358 
Fertilizers: 
Nitrogenous, nitrogen content... . 100,947 205,394 245,834 e 250,000 NA 
Phosphatic, phosphorus pentoxide 
GOSS, tree Eeer 70,571 90,290 93,672 e 94,000 NA 
Gypsum: 
Crude. 22... thousand tons. ` 100 129 174 e 180 NA 
Calcined- 2-20... do 12 16 13 e 13 NA 
KAO casan sa do 27 83 95 « 100 NA 
Lime, crude- ------------------ do.... 753 834 851 NA NA 
Pyrite concentrate (42 percent). ...._... 129,933 146,849 152,916 e 160,000 170,000 
Refractories, all types...-.--.-.-...-----.-.- 6,300 100,100 123,500 “125,000 130,000 
Mis ta tos es 2 thousand tons. ` 105 82 125 e 125 125 
SUM EE 6,392 6,828 10,121 e 11,000 12,000 
Mineral fuels: 
Coal: 
Antbhraeite `... — thousand tons. . 217 221 190 e 170 NA 
Bituminoug -----.--------- o. 441 r 378 362 e 320 NA 
Lignite and brown...._._...-. do 20,275 23,751 24,490 24,624 28,800 
COM Cai AAA do 128 471 733 « 750 NA 
Fuel briouetae. ....------ do 1,250 1,500 1,500 NA NA 
Petroleum: 
Crude. ------22--. thousand tons. ` 173 160 229 e 400 499 
Refinery products: 
aaoline do. 68 307 371 NA 595 
Kerosine______.____.__--_--- 8,369 41,853 r 73,000 NA 92,000 
Diesel fuel... - thousand tons. ` 117 494 NA NA 9,401 
Fuel ol. do 265 1,000 1,097 NA 1,448 
Lubricants. -.-.......-- do 84 45 46 NA NA 


e Estimate. P Preliminary. NA Not available. 

1 In addition to reported commodities Bulgaria is known to produce bismuth, cadmium, gold, silver, barite, 
clays, salt, and chromite. 

? For gross weight of ore, see lead entry. 

Sources: Statisticheski Godishnik na Narodna Republika Bulgaria—1965 (Statistical Yearbook of the Peoples 
Republic of Bulgaria for 1965). Sofia, 1965, 559 pp. Rabotnichesko Delo (Sofia), Jan. 29, 1967. 
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tables 2 and 3. Most of the figures are in- 
complete and do not represent total Bul- 
garian mineral trade. 


With small exceptions, data on foreign 
trade in minerals were not made public 
during 1966. Partial information from the 
Soviet Union was compiled to produce 


Table 2.—Bulgaria: Exports of selected mineral commodities ! 


(Metric tons unless otherwise specified) 


1965 1966 Principal destinations, 1966 
Metals: 
Aluminum and alloys: 
SCOPAD<.= ars oca a eee 190 114 All to United Kingdom. 
Unwrought and semimanufactures. 164 954 Wet Ge 694; Belgium-Luxem- 
ourg : 
EN e RTE EE 8 2 All to Poland. 
Copper and alloys, unwrought and 1,608 4,870 West Germany 1,074; Japan 796; Italy 
semimanufactures. 782. 
Iron and steel: 
IN i555 oe ewe he Sek 210,609 NA 
Iron oxide and hydroxide._______- NA 200 All to Yugoslavia. 
A Ba ein ee a ors eg) 113 827 Austria 623; Japan 204. 
hig CH E thousand tons.. 2301 327 Japan 235; Austria 30; Yugoslavia 28. 
teel: 
Ingots and equivalent forms. - 210 63 Austria 22; Turkey 14; Yugoslavia 14. 
E Bermimanulacturesg 42 26 Yugoslavia 19; Italy 3; Turkey 2. 
ea 
OXI CG's te ee BAS eee een NA 149 All to West Germany. 
e A E A a 339 997 All to Austria. 
Unwrought_.______._.__-_____-- 253,466 30,801 United Kingdom 7,682; Italy 5,489, 
Netherlands 5,103; U.S.S.R. 4,800. 
Silver and thousand troy ounces. . 2,148 (3) 
platinum group metals. 
Titanium oxides.. __----------------- NA 154 All to Turkey. 
Zinc and alloys, unwrought__________- 2 51,499 35,162 United Kingdom 13,339; Italy 7,854 


West Germany 2,942. 
Nonferrous metals, n.e.s.: 


Metal-bearing wastes of nonferrous 898 1,223 West Germany 761; Belgium-Luxem- 
smelters. bourg 376; Italy 81. 
EES i e ee ee 16 82 Italy 63. 
Ores and eopncentraten ---.----- 12,289 11,656 All to U.S.S.R. 
Unwrought and semimanufactures_ 159 269 West Germany 181; Netherlands 61. 
Nonmetals: 
Abrasives: Grindstones and wheels.... . 16 87 All to Yugoslavia. 
Aabeaton LL e- 984 1,385 All to Poland. 
Barte: EE 28,600 34,100 All to U.S.S.R. 
Cement ``- --------- thousand tons. . 2715 102 Spain 74; Yugoslavia 28. 
AE A A NS E 1,343 NA 
Clay poroducta oo ooo NA 1,272 Spain 916; Yugoslavia 356. 
Feldspar and fluorspar---_----------- 915 2,887 Poland 1,516; Yugoslavia 1,371. 
Fertilizer materials: 
Crude: Phosphatic_...._________- 3,950 2,260 All to Italy. 
Manufactured: Nitrogenous 57,970 18,968 Yugoslavia 16,932; Greece 2,036. 
Sodium compounds: Caustic soda.._._... 1,281 1,377 All to Turkey. 
Stone, dimension: Marbie `, 777 1,078 All to West Germany. 
Sulfur: Sulfuric acid .............-- NA 16,074 All to Greece. 
Tale and steatite____________.-_____- 14,175 14,200 All to U.S.S.R. 
Crude nonmetals, nes... 24 84,941 561 All to Yugoslavia. 
Mineral fuels: 
Petroleum: 
Lë te rora ay eee wees wes 3 , 933 NA 
Refinery products: 
Distillate fuel ois `, 26,316 42,792 Yugoslavia 29,908; Greece 12,884. 
Residual fuel oils_______._._- 11,595 61,407 Greece 35,988; Italy 25,419. 
Lubrieanta -22-2222 --- 4,830 3,295 All to Yugoslavia. 
Nonlubricating oils- _._.....-. NA 422 Do. 
Unspecifed --------- 4,021 2,435 AU to Poland. 


NA Not available (In this table, indicates no report). 

! Official Bulgarian export data were not available for 1966 in time for inclusion in this table and such data 
for 1965 is incomplete, not listing all commodities exported. Figures in this table therefore have heen compiled 
from a variety of sources, most notably the 1965 and 1966 editions of Supplement to the World Trade Annual, 
Volume I (Eastern Europe), prepared by the United Naticns from trade returns of a number of major trading 
countries, and published by Walker and Company, New York. Other sources include the cfficial trade returns 
of Bulgaria for 1965 and of the U.S.S.R. and Poland for 1965 and 1966. Expcrt data from cfficial Bulgarian 
sources is so noted; all other figures are recorded imports of listed countries, which have been used as a measure 
of Bulgarian exports. 

2 Official Bulgarian figures. 

3 Quantity not reported; value given as U.S. $1,907,000, all of which was to West Germany. 

4 May include (among others) asbestos, barite, clays, feldspar, “uorspar, marble, tale and steatite which 
are listed separately above, and which were obtained from non-Bulgarian sources. 
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Table 3.—Imports of selected mineral commodities ! 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 
Aluminum and alloys, unwrought and 
semimanufactures. 
Antimony - - ------------------------- 
Chromium: Chromite. ---------------- 
Cobalt: Oxides and hydroxides____..... 
Copper and alloys: Unwrought and semi- 


manufactures. 
Iron and steel: 
Iron ore......_.-..thousand tons. _ 
Iron oxide___.__.---------------- 
Pig iron_______---- thousand tons. - 
Ferroalloys___.._..._.----- do 
Steel: 
Ingots, blooms, billets do ` 
and slabs. 
Semimanufactures..._... do...-. 
Magnesium, unwrought. -_.........-.. 
Mercury.__._._..---- 76-pound nasks. . 
Nickel and alloys; unwrought and semi- 
manufactures. 
Platinum... value, thousands. - 
DIVGR enee sa do... 
Tin: 
Oxide ----------- long tons, - 
Metal and alloys, un- do. 


wrought and semimanufactures. 

Titanium ode --.- 
‘Tungsten and alloys, all forms. - _-.....-. 
Zinc: Ore and eoncentrate 
Metals, n.e.s.: 

Ores and eopncentraten ---..-.------ 

Metalloids, neg... 

Metals and alloys, neg... 

Nonmetals: 

Abrasives: Grindstones and wheels.....-_ 
Asbestos________.._______._.-...---.- 
Boron compounds: 

Crude borates 2... 

Boric acid and oxide_____________- 
Cement- ``- -2-2-------- thousand tons. _ 


Diamond, industrial._value, thousands. ` 
Fertilizer materials: 
Nitrogenous, manufactured.....-..-. 
Phosphatic: 
Crude, apatite. .-............ 
Manufactured__..___.______-.- 


Graphite. - o ooo 

Sodium compounds: Caustic soda....... 
Mineral fuels: 

Carbon black 000022. 


Coal, bituminous and thousand tons. ` 


anthracite. 
LEE do. 
Petroleum: 
CHIGC cen ege do___- 
Refinery products: 
Gasoline. -.---..--.----..- do.... 
Kerosine... -2 - do____ 
Diesel oul, do. 
Residual fuel oul do 
Lubricants. `. do. 
Parin... -22.2222 do... 
Bitumen_______._____- do 
Unosapecifed do. 


NA Not available. 


1965 


8,041 


661 
3,117 
2 


0 
1,310 


842 
279 


101 


207,800 
163,961 


1966 


13,905 


506 
14,815 
11 


2,992 


908 
857 


52,685 


288,600 
161,961 


1,400 
6,000 


3,622 
3,047 
210 


Principal sources, 1966 


U.S.S.R. 10,000; West Germany 2,051; 
Austria 934. 

All from U.S.S.R. 

All from Turkey. 

All from West Germany. 

U.S.S.K. 1,192; Austria 1,023; Spain 354. 


All from U.S.S.R. 

All from West Germany. 
Mainly from U.S.S.R. 
U.S.S.R. 11; West Germany 2. 
Poland 7. 


U.S.S.R. 437; Italy 82; West Germany 48. 
All from Italy. 


Do. 
Italy 157; West Germany 36. 


All from West Germany. 
Do. 


Co. 
iy aac 100; Netherlands 
Italy 333; West Germany 268. 
Turkey 5,000; Yugoslavia 412. 
All from Australia. 
All from France. 
U.S.S.K. 1,692; Belgiun.-Luaembourg 32. 


All from West Germany. 
All from U.S.S.R. 


All mom Turkey. 
O. 
U.S.S.R. 53; Poland 20. 


U.S.S.R. 32,500; France 1,978; West 
Germany 1,608. 

All from belgium-Luxembourg. 

All from France. 

All from U.S.S.R. 

Yugoslavia 85,770; U.S.S.K. 37,800; 


Spain 28,143. 
All from U.S.S.R. 
All from Yugoslavia. 


U.S.S.R. 1,641; France 741; Yugoslavia 
630; Italy 610. 
All from U.S.S.R. 


U.S.S.R. 158; Poland 52. 
All from U.S.S.R. 


All from U.S.S.R. 
All from U.S.S.R. 
All from Greece. 


1 Owing to the incompleteness of official Bulgarian data on imports; this table has been compiled wholly 
from data on exports of other countries to Bulgaria. Sources used include’ official trade returns of the U.S.S.K 
and Poland and the 1965 and 1966 editions of Supplement to the World Trade Annual, prepared by the 
Statistical office of the United Nations and published by Walter and Company, New York. 

2? Nonferrous ores and concentrate with a total value of $19 million were exported to Bulgaria by several 
non-Communist countries; these were undescribed except that they did not include chromite. 
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Imports of minerals and related products 
accounted for roughly one-fifth of total 
imports in 1966. Fuels and metal semi- 
manufactures were principal import items. 
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Exports of minerals contributed one-tenth 
of total Bulgarian export value in 1964. 
Nonferrous metals were the principal ex- 
port items. 


COMMODITY REVIEW 


METALS 


Copper.—Facilities were being ex- 
panded at the Medet opencast copper mine 
and beneficiation plant, the largest pro- 
ducer of copper ore and concentrates in 
the country. Reportedly, capacity of the 
mine and the benefication plant will reach 
8 million tons of copper ore per year in 
1970. In the G. Damyanov Copper Extrac- 
tion Plant a new unit for sulfuric acid pro- 
duction went on stream in the summer of 
1967. Bulgarians claim an output of 75,- 
000 tons of sulfuric acid per year from the 
new facility. Exploration of the Eteropole 
Copper Deposit continued during 1967 and 
results confirmed the findings of prelimi- 
nary work made in 1965 indicating that 
the ore deposit was large but of low 
grade. 


Gold.—Because of a higher demand 
and inadequate gold supply from complex 
ores, Bulgarian authorities started to re- 
consider Bulgarian gold-bearing river sands 
as a possible source of additional gold. Re- 
portedly 200 streams have gold-bearing 
sands. However, in the past, low gold con- 
tent made production unprofitable. 


Iron and Steel—During 1967 the 
Kremikovtsi Metallurgical complex near 
Sofiya was the principal theater of activi- 
ties in the Bulagrian ferrous industry. A 
1,700-millimeter semicontinuous sheet roll- 
ing stand was completed in the fall, and 
another steel converter was added to the 
two existing ones in the steel plant. The 
new converter brought total Bulgarian steel 
output to 1.3 million tons per year. 

In addition to lagging behind schedules 
set for completion of the complex, the 
Kremikovtsi combine has had serious diffi- 
culties in maintaining product quality at 
the level of Bulgarian standards. According 
to a report in the Bulgarian press, the 
quality of Kremikovtsi products was ne- 
glected. During 1967 approximately 71 
percent of iron ore concentrates delivered 
to the smelter were substandard. Conse- 
quently pig iron output was below standard 
for quality and fuel consumption was high. 


Steel quality also was inferior to require- 
ments and rejects amounted to 8 percent. 
The Kremikowtsi plant was built according 
to Soviet design and specialists from the 
U.S.S.R supervised construction and pro- 
duction in 1967. 

The “Lenin” Metallurgical Plant in 
Pernik began production of steel balls 
used in milling facilities at minerals bene- 
ficiation and cement plants. Capacity of 
the new facility was reported to be 
20,000 tons of steel balls per year. 


Manganese.—A manganese deposit near 
Obrochistse (Oboriste) village in Tolbu- 
khin Okrug was being developed during 
1967. The driving of the first shaft encoun- 
tered difficulties at the depth of 307 
meters. Water and sand prevented driving 
of the shaft for 29 days in the spring. 


NONMETALS 


Borax.—At the Devnya Chemical Com- 
plex near the town of Devnya a new borax 
plant was under construction during 1967. 
When completed in 1968 the plant will re- 
portedly have an annual capacity of 10,000 
tons of borax. Plant operations will be 
based on imported colemanite. 


Cement.—After trial production since 
summer 1967 a new cement plant named 
“General Valdimir Zaimov” was commis- 
sioned near Pleven close to the old plant. 
Reportedly capacity of this highly auto- 
mated plant is 500,000 tons of cement per 
year. 


Clays.—A shamot and kaolin plant was 
under construction near Vyatovo village 
during 1967. The Bulgarian press reported 
the capacity of the plant to be about 1 mil- 
lion tons of raw clay per year yielding 140,- 
000 tons of kaolin and 10,000 tons of 
shamot. 


Fertilizer Materials.—Preparatory work 
has begun for the construction of Bul- 
garia's first combine for production of com- 
plex nitrogen-phosphoric fertilizers. The 
plant with a planned annual capacity of 
700,000 tons of complex fertilizers is situ- 
ated near the area where the new Varna- 
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Zapad (Varna-West) harbor will be built. 
The completion date was not announced. 

Gypsum.—The Vidin gypsum mine at 
Koshava was connected with Vidin by a 
new 19-kilometer railroad line. The new 
line will speed up deliveries of raw gypsum 
to the facilities at Vidin. 


MINERAL FUELS 


Coal remained Bulgaria’s principal 
source of energy during 1967. Imports of 
high-rank coal, crude oil, and refined 
petroleum products were necessary because 
the country’s solid fuel output consisted 
mostly of low-rank coals; domestic crude 
oil output was insignificant, and petroleum 
refining capacity in Bulgaria was inade- 
quate to satisfy demand. 


Coal.—Development of a new bitumi- 
nous coal mine started near Burgas. Re- 
portedly, reserves are about 19 million tons 
and the new mine will have an annual 
capacity of 450,000 tons when completed 
in 1972. 

At the Maritsa Basin, the largest lignite 
basin in Bulgaria, a new mine, Mercheli- 
3, was being developed during 1967. The 
mine will supply lignite to the large ther- 
mal power plants in the area. The target 
completion date and the capacity of the 
new mine were not reported. 


Petroleum.—A new oilfield was dis- 
covered near the village of Gorni Dubnik, 
close to Pleven, and next to the Dolni 
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Dubnik operation. The payzone is at a 
depth of 3,500 meters and the crude oil in 
the new field is similar to that from Dolni 
Dubnik. At yearend, two drilled wells were 
reportedly successful and rigs were being 
readied for drilling at three other locations. 
Preparations for exploratory offshore drill- 
ing in the Black Sea near Shabla village 
in the general area of Tyulenovo continued 
during 1967. Under the supervision of ex- 
perts from the U.S.S.R., construction of an 
artificial island was underway. The plat- 
form will be located 1,300 meters offshore 
and plans call for drilling several direc- 
tional wells. At yearend the offshore tres- 
tle was completed and work on the drill- 
ing platform started. 

At the site of the Burgas Petroleum Re- 
finery which operates on crude oil im- 
ported from the U.S.S.R, a new facility for 
the production of benzol was under con- 
struction during the year. Reportedly 
annual capacity will be 20,000 tons of 
benzol and 20,000 tons of toluol. 

Construction of a new petroleum re- 
finery, located between the villages of 
Yasen-Trnene and Desevitsa near Pleven, 
started in summer of 1967. The refinery 
will process crude oil from Gorni and the 
Dolni Dubnik oilfields. The refinery and 
a planned associated petrochemical plant 
were designed in the U.S.S.R, which was 
the principal supplier of equipment. Ini- 
tial production at the refinery was sched- 
uled for 1969 and the first stage of the 
petrochemical plant will start production 
in 1971 unless construction falls behind. 


The Mineral Industry of Burma 


By Taber de Polo’ and John M. West’ 


Burma’s mineral industry in 1967 
showed but little growth despite poten- 
tially significant resources of some com- 
modities and government plans for devel- 
opment of the industry. Recent statistics 
on production, trade, and reserves of min- 
eral commodities have been sketchy. How- 
ever, there was an increase in output of 
crude oil, one of the more important min- 
eral activities although it fell short of the 
planned target, and imports of crude oil 
as well as some products were necessary to 
meet domestic demand. The Bawdwin 
lead-silver-zinc enterprise was undergoing 
mine and plant modifications during 1966— 
67 with a view towards increasing produc- 
tion and improving operations; meanwhile, 
output was at reduced levels. As a result 
of neglect of mining properties, tin and 
tungsten production continued to decline. 

Overall mineral output in 1967 contrib- 
uted about 1.5 percent to Burma’s Gross 
National Product (GNP), compared with 
about 33 percent for agriculture. During 
fiscal 1966-67, the country’s GNP was 
estimated at $1,700 million.” Tax returns 
from minerals have been small; for min- 
erals, the annual sum has been consistently 
less than $1 million in recent years. 

Approximately 52,000 workers out of a 
labor force of 10 million and a population 
of 25.8 million were reportedly engaged in 
mining during 1967. Burma has little 
power to support mineral industry activi- 
ties; installed capacity at yearend 1966 re- 
portedly was only 191,000 kilowatts. 

Under the new 4-year national economic 
plan for 1966-67 to 1969-70, special at- 
tention was to be given to mineral devel- 
opments, such efforts to be financed en- 
tirely from domestic sources. The outlook 
appeared uncertain, however, for any sig- 
nificant achievement in view of recent per- 
formance. 

The fiscal 1966-67 budget for national 
mineral development showed increased 


outlays by the Government: Expenditures 
planned for the People's Oil Industry were 
estimated at $16.85 million in 1966-67 
compared with $9.56 million in 1965—66; 
for People's Bawdwin Industry Mines $2.48 
million in 1966-67 compared with $270,000 
in 1965-66; and for Mineral Development 
Corporation (MDC) $2.3 million com- 
pared with $1.18 million in 1965-66. 

A large proportion of Burma’s business 
sector is nationalized and only a little pri- 
vate foreign capital has been flowing into 
the country for industrial development. 
Nevertheless, the Government has shown 
a desire for foreign assistance, preferably 
multilateral aid under the Colombo Plan 
and/or from international organizations 
such as the United Nations, rather than 
bilateral aid. Total loans arranged for 
fiscal 1967—68 were reported at $11.6 mil- 
lion, compared with $6.66 million in 1966— 
67; while grants were $1.85 million for 
1967-68 compared with $1.88 million in 
1966-67. In 1967-68, the principal loans 
were expected to come from mainland 
China, East Germany, West Germany, and 


United States, and grants, from inter- 
national organizations and the United 
States. 


The Ministry of Mines formed a Geol- 
ogy, Petroleum, and Mining Advisory 
Council to last 2 years beginning January 
2, 1967. Made up of the leading minerals 
men in Burma and headed by the Secre- 
tary of the Ministry of Mines, its primary 
functions are to advise the Minister of 
Mines on technical matters, submit long- 
and short-term plans for prospecting and 
extraction of oil, minerals and other. re- 
sources, in accordance with available man- 
power, capital, and equipment. 


1 Physical scientist, Division of International 
Activities. 

2 Burma’s fiscal year is October 1 to September 
30. Where necessary, values have been converted 
from Kyats (K) to U.S. dollars at the rate of 
K4.73= US$1.00. 
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PRODUCTION 


Income from minerals in 1967, estimated 
at $45 million, shows little change from 
previous record years. Output of some non- 
metallics and refined petroleum were at 
higher levels, whereas production of most 
nonferrous metals declined. Petroleum and 
natural gas accounted for almost half the 
1967 mineral output value. 

Most of the important mining firms were 
Government-controlled, and the few pri- 


vate ones were handicapped by shortages 
of equipment and supplies. The ratio of 
public to private mine output was roughly 
$19 million to $6.3 million in 1965-66 and 
$27.5 million to $4.2 million in 1966—67. 
Thus, deemphasis of the private sector is 
further evident. The Government con- 
tinued to maintain strict control of metal 
prices through marketing. 


Table 1.—Burma: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Metals: | 
Antimonial lead (18 to 20 percent Sb) 


Copper matte (40 percent Cu)---------------- 
troy ounces.. 


Gold, refine 


Steel ingot * 
Rolled steel e 
Lead: 
Concentrate (50 to 60 percent Pb) 
Refined metal (99.99 percent Pb) 
Manganese ore 


Nickel speiss (20 to 23 percent Ni)------------ 
thousand troy ounces. _ 


Silver, refined 

Tin concentrate (68 to 72 percent Sn) _long tons. _ 

Tin-tungsten concentrate (35 percent Sn and 30 
percent WOs) 


Tungsten concentrate (55 to 65 percent WO»)... 


Zinc concentrate (54 to 56 percent Zn) 
Nonmetals:! 


Gypsum 
Marl 
Mineral fuels: 


Coal, bituminous e 
Gas, natural 


Petroleum 
Crude________- thousand 42-gallon barrels. _ 
Refinery products: 
Gasoline- o ooo do 
Kerosine____._________-___.--- do___- 
OCHO AA do 
o A aa do..--- 


e Estimate. r Revised. NA Not available. 


em ` em om ze mm vm ms e e rn mm BF rn em mm ex es ms MK em e ew e mm we vn BM mm em e 


long tons. ` 


1963 1964 1965 1966 1967 » 
578 530 560 e 500 400 
430 348 320 236 340 

e 200 e 200 e 200 e 200 200 
4,250 5,000 5,000 10,000 NA 

15,000 15,000 18,000 r 21,000 NA 

12,000 12,000 15,000 * 20,000 NA 

32 , 936 31,002 * 32,253 NA 16,381 

17,738 18,053 r"*«16,000 re14,000 13,000 
200 NA 600. demi NA 
462 378 245 354 269 

2,075 1,867 1,638 1,096 917 
795 830 664 355 346 
1,284 957 606 r 367 171 
89 86 27 r 45 95 
15,224 14,666 "14,255 "10,890 8,413 
1,930 NA r 1,760 re8,000 NA 
124 131 r 135 r 141 140 
8,350 9,150 450 e 2,000 2,000 
97,300 107,000 116,500 re 400,000 400, 000 
64,400 62,100 99,800 100,000 100,000 
160,700 127,000 132,000 r 118,000 169,000 
r5 10 r 15 NA NA 
597 NA NA NA NA 
4,761 4,164 4,065 r 4,255 4,500 | 
1,238 1,216 1,300 1,467 1,452 
854 923 1,050 1,478 1,398 
1,280 1,356 1,450 3,021 3,402 
3,372 3,495 3,800 5,966 6,252 


1 Burma also produces a variety of semiprecious and precious stones, and minor quantities of tale, soap- 


stone, fluorite, graphite, and clays. 
2 For 1963-65, diesel oil not included. 


TRADE 


Since 1963—64, the decline in overall 
exports has gone unchecked. Exports in 
1965-66 were valued at $194 million, 16 
percent below the previous year, and those 
for 1966-67 declined 29 percent to roughly 
$135 million. The mineral share for 1965-— 
66 was about 5.4 percent of all exports, 
and that for 1966-67 was down to 4.3 


percent, according to preliminary figures. 
Data for 1964-65 showed that $5.2 mil- 
lion of refined lead (about 14,900 metric 
tons), $2.2 million of tin concentrate 
(about 800 tons), $1.7 million of zinc con- 
centrate (about 14,000 tons), $1.5 million 
of refined silver (about 700 ounces), and 
$1.3 million of mixed tin and tungsten 
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concentrate (about 780 tons) were ex- 
ported. Almost all the zinc concentrate 
went to Japan, an important part of the 
lead went to India, and the bulk of the 
remaining commodities went to Japan, 
India, and various countries in East and 
West Europe. Breakdown data are not 
available after 1965. However, combined 
exports covering 1966 and designated as 
“metals and ores’? were reportedly valued 
at just under $10 million (K46.8 million) 
and totaled roughly 3,400 metric tons. Ac- 
cording to similar 10-month figures for 
1967, mineral exports had further declined 
rather sharply. A modernization program 
of the People’s Bawdwin Industry during 
parts of 1966 and 1967 disrupted produc- 
tion and resulted in smaller quantities of 
most nonferrous metals to be available 
for export. 

The level of imports into Burma, includ- 
ing minerals, has declined in line with gov- 
ernment policies to conserve foreign ex- 


Table 2.—Burma: Exports of mineral commodities 
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change and to try, at least, to keep trade 
from becoming too unbalanced. The value 
of overall imports, at an alltime high of 
$299 million in 1964-65, fell sharply to 
$170 million in 1965—66. A further drop to 
$141 million (provisional) was reported 
in 1966-67. Imports of mineral products 
during 1966-67, also generally less except 
for fuels according to preliminary figures, 
included $11.1 million in base metals 
and manufactures thereof (compared with 
$13.5 million in 1965—66), $2.1 million in 
coal and coke (compared with $1.28 
million in 1965-66), and $1.25 million in 
chemical fertilizers (compared with $1.5 
million in 1965-66). Data on fuel imports 
were not officially published in trade re- 
turns, but other sources indicated sizable 
imports of crude oil, lesser but significant 
imports of lubricants, and coal imports 
averaging 300,000 tons annually in recent 
years. 


(Metric tons unless otherwise specified) 


Commodity 1964 
Metals: 
Copper: 
Matter. ee o ees 457 
Lead: 
Ore and concentrate_____________- 366 
FRONT CG ENEE ¢ 16,000 
Silver... thousand troy ounces. - 1,619 
Tin and tungsten: 
Tin ore and concentrate_long tons. - 909 
Tin-tungsten concentrate___.do____ 59 
Tungsten ore and ceoncenttrate 415 
Zine: 
Ore and concentrate `- ---------- 18,292 
Nonmetal: 
Gems, precious and semi- kilograms. - 1,135 
precious. 
Mineral fuels: 
Petroleum: 
Crude__thousand 42-gallon barrels_ . NA 
Partly refined___________-- value_. NA 
Refinery products: 
Lubricants- ---------------- 75 
Waxes ee Lee eee 2,823 


e Estimate. NA Not available. 


1965 Principal destinations, 1965 


NA (2) 


NA 
e 14,000 


901 
974 
231 
376 
14,387 


307 


(3) 
India + 3,357; France 1,016; United 
Kingdom 356. 
see Kingdom 747; West Germany 
125 


Spain 525; Netherlands 332. 

All to Netherlands. 

West Germany 177; United Kingdom 
127. 

All to Japan. 


Japan 224. 


42 All to Italy. 
$552,000 All to Australia. 


NA 
3,436 


(3) 
Italy 2,717. 


1 Incomplete; compiled largely from import data of countries of destination. 


2 All to West Germany in 1964. 
3 All to Japan in 1964. 
4 During April 1965 to March 1966. 
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Table 3.—Burma: Imports of mineral commodities ! 


(Metric tons) . 


Principal sources, 1965 


Commodity 1964 1965 
Metals: 
Aluminum: 
Unwrougeht ee. 491 718 All from Japan. 
Semimanufactures___.._...._.---- 1,953 292 All from Japan. 
Copper: 
Unwroueht o coo. VS 
Bermirmanufactures. 351 890 West Germany 364; Japan 228. 
Iron and steel: 
Primary forme ` 6,883 7,426 Japan 5,213; Italy 2,213. 
Semimanufactures: 
Uncoated plates and sheets... - 5,027 12,432 Japan 8,311; United Kingdom 3,118. 
Galvanized sheets__________-_- 45,126 36,212 Japan 35,208. 
pi NA 13,124 13,097 All from Japan. 
Other ==: 13,750 21,852 Japan 16,004. 
Zinc: 
Unwrought- 002. 300 712 All from Japan. 
Semimanufaetures 254 392 Belgium-Luxembourg 306. 
Nonmetals: 
Re ME 806 600 All from Canada. 
Cement. ______- AI eB S EA hoe fue E 2,165 1,280 All from West Germany. 
Fertilizers, manufactured____________-_- 9,425 25,500 All from Italy. 
TEE SE ec 675 1,484 West Germany 775: Italy 609. 
e Estimate. 
1 Compiled mainly from export data of source countries. 
, COMMODITY REVIEW 


METALS 


Iron and Steel.—Production of rolled 
products in fiscal 1965-66, at the Ywama 
steel mill in Insein, the country’s only steel 
producer, was reported at 20,600 metric 
tons. Products included approximately 
7,900 tons of bars and rods, 5,800 tons of 
sheets, and 4,000 tons of wire nails. The 
target for fiscal 1966-67 was some 29,000 
tons of rolled products, but actual output 
probably was much below plan. Reported 
yearly capacity was 20,000 tons of steel 
ingots and 40,000 tons of rolled products. 

Imports of iron and steel products in 
1966 declined to approximately one-third 
the 1965 level. Japan accounted for the 
bulk of the imports, supplying 22,613 tons 
in 1966 and 77,830 tons in 1965. 

An Iron and Steel Board was set up late 
in 1966 under the Minister of Mines for 
the express purpose of establishing iron 
and steel centers at suitable sites and to 
promote optimum use of Burmese re- 
sources, including iron ore reserves delin- 
eated in surveys by Krupp Industries of 
West Germany in 1963. At that time, 
known deposits were said to contain 66 
million tons of iron ore; other deposits 
have been reported since then. 


Lead, Zinc, Copper, and Silver.—Output 
from the People's Bawdwin Industry Mines, 


Burma's sole significant producer of nonfer- 
rous metals, has been declining slightly in 
recent years. Output in 1967 from this 
world-famous, long-time producer of lead, 
zinc, silver, and byproduct copper matte, 
nickel speiss, and antimonial lead, was only 
about one-fifth the pre-World War II 
levels. Lead concentrates were shipped 
from the Bawdwin mine to nearby Namtu 
for smelting and zinc concentrates were 
exported, mostly to Japan. The bulk of the 
refined lead went to India and Europe. 

Reserves as of October 1963 were re- 
ported at 2.26 million tons of ore averaging 
15.1 percent lead, 9.2 percent zinc, 0.85 
percent copper, and 11.2 ounces of silver 
per ton. Since then reserve figures have 
been revised various times, to take into 
account low-grade ores. The latest report, 
in 1967, indicated 6 million tons of ore 
analyzing 11.2 percent lead, 5.6 percent 
zinc, 0.3 percent copper, and 7.8 ounces 
silver. The tonnage may be of the right 
order, but actual grade may be lower than 
indicated. 

As the result of recommendations from 
a United Nations Special Fund survey con- 
ducted by British, Canadian, United States, 
and Thai specialists, reserves were rede- 
fined (as noted above), operations were 
slightly improved, and suggestions were 
made for enlarging facilities. A program 
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for the expansion of the mill (from 160,- 
000 tons of high-grade ore to 350,000 tons 
of lower grade ore annually) and the 
smelter was reportedly underway. It is not 
known, however, whether or not the 
smelter expansion plan was completed by 
the scheduled date of October 1, 1967. 
Renewed interest was shown in copper 
deposits near Monywa in central Burma, 
about 110 kilometers west of Mandalay. 
Initial exploration begun in 1957 indicated 
large reserves (reportedly more than 100 
million tons) of ore grading 0.5 to 1 per- 
cent copper. More recent studies are said 
to have confirmed 5 million tons averaging 
between 1 and 1.5 percent copper. The 
Burmese Government asked the Japanese 
Government and Japanese firms for assist- 
ance in developing the deposit and possibly 
for assistance in constructing a copper 
refinery on the basis of a joint venture. 
Japanese Overseas Mineral Resources De- 
velopment Co. Ltd. was reportedly plan- 
ning to make a study of the deposits. 
Other copper occurrences have been re- 
ported at Kalow and Bawsaing, in southern 
Shan State, but little data are available. 


Nickel.—Nickel speiss production at the 
Namtu smelter in 1967 was much below 
the 348 tons reported for 1966. 

Elsewhere, according to an unconfirmed 
report, a large nickel deposit of garnierite 
ore was said to have been discovered in 
the Mwehauk Mountain, Chin Hills. The 
ore zone is reportedly up to 300 meters 
wide and possibly 4.8 kilometers long. Re- 
serves might be on the order of several tens 
of million tons of ore containing 0.5 to 3 
percent nickel. Another nickel discovery 
with a large vein was reported for the 
Mawleik district, Snake Hill region, north 
of Kalemyo. Both reports may be rumors, 
but Burma’s nickel potential bears watch- 
ing. 


Tin and Tungsten.—Burma’s output of 
tin and tungsten was hampered by lack of 
mining equipment and explosives, causing 
decreased output from the principal Gov- 
ernment sponsored mines—Mawchi in 
southern Shan State, the Yawa lode tin 
mine, and the Kyaukmedaung mine. Only 
a few private, small tin and wolfram mines 
were in operation during 1967, and their 
leases will not be renewed. Miners had 
little incentive to develop mines owing to 
the Government policy of setting prices 
considerably below world market levels. 
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In mid-1966 the Government buying price 
was $1,400 per long ton of concentrate 
compared with the average market value 
of $2,330 per ton; in addition, there were 
often long delays in payments. Operating 
costs increased and replacement of equip- 
ment was difficult. Smuggling reportedly 
became rampant. The numerous routes 
across the border to the north and east 
made it difficult for the Government to 
control illict traffic. Actual production of 
tin in 1966 and 1967 probably was con- 
siderably higher than officially reported. 


NONMETALS 


Fertilizer Materials —Burma’s fertilizer 
requirements for fiscal 1966-67 was about 
100,000 tons (about three times the 1964— 
65 level), and the need in 1969-70 may be 
as high as 470,000 tons. Thus, sizable ex- 
pansion of purchases and imports by the 
Government was anticipated. Major in- 
creases would come in ammonium sulfate, 
ammonium phosphate, urea, and super- 
phosphate varieties. Hitachi Shipbuilding 
and Engineering Co. of Japan was awarded 
a contract in 1966 to build a natural gas 
based 40,000-ton-per-year ammonia and 
60,000-ton-per-year urea plant at Pakokku; 
construction reportedly was underway in 
1967. Another chemical fertilizer plant at 
Chauk was also being built with foreign 
assistance. 


Gem Stones.—Burmese jade continued 
to be of some significance in world circles. 
Output in 1966 reportedly totaled 210,980 
troy pounds (valued at K680,000 or 
$144,000) ; production in 1967 was at least 
as much. Individual mines were licensed 
in areas where the Government was not 
able to operate. In theory, all privately- 
mined jade must be sold to the Govern- 
ment’s Minerals Development Corporation ; 
but many mines are in insurgent territory 
near the border, and some jade is pre- 
sumably smuggled out of the country. The 
Government of Burma conducted its an- 
nual gern emporium in October, and 
stressed the fact that the marketing of 
jade, formerly held only in Hong Kong 
and Chinese gem centers, can also be done 
in Burma. In fact, much jade was cut and 
polished at a Rangoon plant built in early 
1966. 

Besides jade, Burma produced 36,600 
carats of rubies, 61,200 carats of sapphires, 
and 27,000 carats of spinel in 1966, sub- 
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stantial increases over production of 1965. 
The combined value of these three gem 
stones increased from $24,000 (K115,000) 
in 1965 to $131,000 (K621,000) in 1966. 


Other.—Burma is said to have several 
million tons of barite reserves and may be 
producing about 700 tons monthly; two 
veins in Pyittawye Camp, Kyaukse District 
may contain more than 100,000 tons. 

During 1967, it was announced that 
beryl occurs in southern Shan States, ben- 
tonite in Myahnit of Shweb District, gyp- 
sum in Myingyan District, graphite near 
Mogok, and fluorspar near Bawhnington 
in southern Shan States. Several hundred 
tons each of clays, talc, soapstone, manga- 
nese ore, and fluorspar are said to be pro- 
duced annually. 


MINERAL FUELS 


Coal.—The Kalewa coalfield in north- 
western Burma produced 15,170 tons of 
low-rank coal during fiscal 1966. Geological 
studies in 1966 revealed several new oc- 
currences, with initial reserve estimates 
totaling around 2.5 million tons. During 
1967 government engineers were further 
assessing prospects at Kalaw and Inbyin 
areas of southern Shan State, and in 
Kyobin area of Katha district. 


Petroleum.—Although Burma's oil pro- 
duction made a slight gain in 1967 to 4.5 
million barrels, the country still relied on 
imports for an estimated one-fourth of 
requirements. A program was underway to 
achieve self-sufficiency by 1970, when re- 
quirements might reach 7.7 million barrels. 

All production has come from fields in 
the central Burma basin (Chauk, Yenan- 
gyaung, Prome, and Myanaung), with 
known combined reserves of 160 million 
barrels of oil as of October 1966, according 
to the chief geologist of the People’s Oil 
Industry (POI). Individual field reserves 
were given as 105 million barrels for 
Prome and 26.5 million barrels for 
Myanaung. A new oil well near Myanaung 
was reported as producing 800 barrels per 
day, the highest figure for any well in 
Burma. Natural gas reserves of Burma 
were placed at over 4,000 million cubic 
feet. 
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POI continued to operate Burma’s two 
oil refineries. The larger one, at Syriam, 
near Rangoon, is capable of refining 20,000 
barrels per day on a 3-shift basis. In 
August 1966 it was reportedly refining 
crude oil at the rate of 11,900 barrels per 
day and principal products were gasoline 
(2,360 barrels per day), diesel oil (2,550 
barrels), kerosine (1,900 barrels), and fuel 
oil (1,750 barrels). In March 1967 its 
daily crude processing rate reportedly was 
13,400 barrels. As of August 1967, the 
refinery at Chauk was said to process 
6,550 barrels of crude oil daily to produce 
gasoline (1,190 barrels), kerosine (1,180), 
diesel oil (1,750), fuel oil (1,070), and 
lesser quantities of other products. No 
aviation gasoline or lubricating oil was 
produced in 1967. 

Although the Government does not pub- 
lish information on crude oil imports, a 
report in June 1966 stated that the Gov- 
ernment imported almost 1.5 million bar- 
rels of crude oil from U.S.S.R. and In- 
donesia in fiscal 1965. An August 1967 re- 
port stated that the POI called for bids for 
the supply of 130,000 barrels of crude oil 
and 600 tons of lubricating oils and 
greases. This presumably covers Burma’s 
import requirements for fiscal 1968. 

After the nationalization of the Burma 
Oil Company in 1963, the Government 
developed an oil exploration program for 
1963-70, but this plan was abandoned 
because it was based on inadequate man- 
power and equipment and a new explora- 
tion plan was developed for 1966—80. The 
first objective of this plan is to make 
Burma self-sufficient in crude oil by 1970 
through further developing existing fields. 
The second is to increase production to 
meet increased domestic requirements and 
provide a surplus for export (presumably 
primarily from existing fields). The third 
goal is to intensify exploration for new 
fields. In fiscal 1966, 16 wells were drilled 
for the total of 77,633 feet. Of the 72 wells 
planned for fiscal 1967, 55 had been com- 
pleted as of August 1967. Accounts of the 
new plan stated that no foreign assistance 
will be used, although meanwhile Ruman- 
lan and Japanese advisers had been em- 
ployed. 


The Mineral Industry of Canada 


By Lester G. Morrell * 


The dynamic growth of Canada’s 
mineral industry continued through 1967 
with value of output reaching a new high 
estimated at $4,069 million,? 10.7 percent 
above that of 1966. According to Dominion 
Bureau of Statistics national economic 
indicators, the value of minerals produced 
in 1967 represented 7.1 percent of the 
$57,200 million gross national product 
_(GNP) and contributed 9.3 percent of the 
net national income. The rapid rise of 
minerals in the industrial pattern is re- 
flected in production volume indexes re- 
lated to the 1949 base. In 1967, the na- 
tional product volume index for industry 
was 231.6; the mining product index for 
the same period was 419.1. Comparable 
figures for manufacturing and agriculture 
were 250.0 and 154.1, respectively. Salaries 
and wages paid to mining industry workers 
in 1967 amounted to $752 million, approxi- 
mately 2.5 percent of the total labor in- 
come. 

Metallic minerals, which normally ac- 
count for about half the total value of 
Canada’s mineral products, recorded an 
increase of $235 million, 12.8 percent 
higher than in 1966. The 1967 gains in 
nonmetallic minerals (including construc- 
tion materials) amounted to 5.5 percent. 
Fuels, including oil and gas, were up 11.0 
percent. Category percentages and total 
value of minerals produced in selected 
recent years were as follows: 


Share of total value Total 
(percent) value 
Year (million 

Metals Non- Mineral U.S. 
metals fuels dollars) 

19683 ......... 49.5 20.7 29.8 $2,822 
1964_____.__- 50.2 20.3 29.5 3,134 
1965__.__.-_- 51.0 20.3 28.7 3,465 
Läpp 50.0 21.1 28.9 3,675 
1967 P_______. 50.9 20.1 29.0 4,069 


P Preliminary. 


Canada’s per capita output of minerals 
is one of the highest in the world. The 
total value of domestic crude mineral pro- 
duction is surpassed only by United States 
and the Soviet Union. Ores, concentrates, 
and semiprocessed mineral products, worth 
about $3 billion, were exported to more 
than 80 countries and constituted a sig- 
nificant share of the raw materials con- 
sumed by the industrial complexes of the 
United States, the United Kingdom, the 


European Economic Community, and 
Japan. 
The Canadian mineral industry is 


founded on a diverse infrastructure of 
more than 60 primary products. In 1967 
about half of this number contributed in- 
dividual output valued in excess of $10 
million. The 10 leaders, which made up 
over 80 percent of the total, were petro- 
leum, $820 million; copper, $540 million; 
nickel, $432 million; iron ore, $421 mil- 
lion; zinc, $291 million; natural gas and 
byproducts, $284 million; asbestos, $151 
million; sand and gravel, $146 million; ce- 
ment, $135 million; and gold, $103 million. 

The Provinces of Ontario, Alberta, and 
Quebec, with 27.1 percent, 22.7 percent, 
and 16.7 percent, respectively, accounted 
for about two-thirds of the value of 
minerals produced in 1967. Saskatchewan 
produced 8.4 percent, British Columbia 8.2 
percent, Newfoundland (including Labra- 
dor) 5.9 percent, and Manitoba 4.2 per- 
cent. The three Maritime Provinces and 
two Territories together contributed 6.8 
percent. Full production from the Texas 
Gulf Sulphur Company’s new copper-zinc 
mine at Kidd Creek and increased output 
from the nickel-copper mines of Sudbury 
were primarily credited with Ontario’s 
production value increase of $217 million 
in 1967. Alberta recorded a $139 million 
annual increase as a result of higher yields 


1 Chief area specialist, North America-South 
Pacific, Division of International Activities. 

2 Values have been converted from Canadian 
dollars (Can$) to U.S. dollars at the rate of 
Can$1 equals US$0.925. 


163 


164 


ot petroleum, construction materials, na- 
tural gas, and sulfur. Smaller annual in- 
creases were recorded in British Columbia, 
Saskatchewan, Newfoundland, and Mani- 
toba. In 1967, the closing of two gold mines 
and lower output of copper and zinc re- 
sulted in a $25 million drop in value of 
Quebec’s mineral production. 

General wholesale price indexes for 
minerals and metals categories in 1967 and 
1966 (the latter in parentheses) compared 
with 1935-39 prices were as follows: Non- 
ferrous metals, 240.2 (212.7); iron prod- 
ucts, 274.4 (268.0); nonmetallic minerais, 
199.2 (193.7); chemical products, 212.6 
(209.5). The average hourly earnings of 
a mining industry employee was $2.75 in 
December 1967, compared with $2.54 for 
the same month in 1966. Profits, before 
taxes, reported by mining, quarrying, and 
petroleum producing companies totaled 
$524 million in 1967 ($527 million in 
1966). Capital expenditures for new con- 
struction and equipment by Canada’s 
minerals and mineral processing industries 
in 1967 are expected to total about $1,047 
million, exceeding the record $1,033 mil- 
lion set in 1966. As in previous years, the 
principal recipient was the petroleum and 
natural gas industry which absorbed nearly 
$470 million in 1967. In addition, manu- 
facturing based on mineral products, ex- 
penditures on pipelines, and marketing 
petroleum and natural gas accounted for a 
further $740 million each year. Thus the 
minerals industry has been taking about 
12 percent of the $14 billion total annual 
capital investment in Canada. 

Dividends paid to shareholders in 
Canadian mines, exclusive of petroleum 
companies, totaled $315 million in 1967 
to establish a new record. Nonferrous base 
metal producers (24 companies) accounted 
for $137 million. The four nickel com- 
panies paid $101 million, three iron ore 
producers paid $25 million, and 16 gold 
mines paid $13 million. Among the largest 
dividend payers were International Nickel, 
$82 million; Cominco, $26 million; Pine 
Point Mines, $21 million; Noranda, $20 
million; Iron Ore Company of Canada, 
$18 million; Falconbridge Nickel Mines 
Ltd., $16 million; and Lake Dufault Mines 
Ltd., $15 million. 

Exploration and mine development by 
government and industry continued at a 
high level in 1966, but subsided moderately 
during 1967 following publication of the 
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Report of the Royal Commission on Taxa- 
tion in February. In addition to numerous 
company, individual, and Provincial Gov- 
ernment activities, The Geological Survey 
of Canada sent 99 parties to areas distrib- 
uted across the Dominion during 1967. 
Principal fields of investigation included 
copper in north-central Newfoundland and 
on the Gaspé Peninsula of Quebec, several 
uranium and copper areas of Ontario, and 
nickel-copper deposits in Manitoba and 
Saskatchewan. Exploration was at a high 
level on molybdenum and copper prospects 
in British Columbia and in the lead-zinc- 
silver areas (Vangorda, Pelly Lake, Keno, 
and MacMillian Pass) in the Yukon. In 
the Northwest Territories, field teams were 
active in several localities, principally 
around Great Slave and Great Bear Lakes. 

Although the great bulk of this activity 
has been on base metal prospects, there has 
been a recent revival of interest in uranium. 
After nearly 20 years of dormancy, the 
Cominco mercury mine at Pinchi Lake, 
British Columbia is being prepared to 
resume production in 1969. 

More than 30 new mines were brought 
into production during 1966 and 1967. 
The Kidd Creek zinc-copper-lead mine of 
Texas Gulf Sulphur Co. near Timmins, 
Ontario, opened late in 1966 and the Great 
Canadian Oil Sands project near Fort 
McMurray, Alberta, was started in the 
summer of 1967. The new lead-zinc smelter 
of East Coast Smelting and Chemical Co., 
employing Canada's first Imperial Smelting 
Process furnace commenced treating Bruns- 
wick Mining & Smelting Corp. Ltd. con- 
centrates early in 1967 at Belledune, New 
Brunswick. 

Expansion continued with new capacity 
facilities scheduled to come on stream at 
more than 40 Canadian mines between 
1967 and 1971.8 

To reach the planned potash output level 
of 7.2 million tons per year by 1971 10 
companies in southern Saskatchewan con- 
templated investments totaling $605 million. 
International Nickel Co. of Canada Ltd. 
and Falconbridge Nickel Mines Ltd. have 
embarked on programs of new mines and 
plant expansion that will cost more than 
$175 million. A dozen copper producers in 
British Columbia, Manitoba, Ontario, and 
Quebec plan increased annual metal out- 


3 Mine expansion costs on new high. Article 
in Engineering and Mining Journal. 
No. 2 February 1968, pp. 83-111. 
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put of about 165,000 tons requiring a total 
investment of approximately $185 million. 
Eleven companies classified as lead-zinc 
producers plan to increase national output 
of lead and zinc by 165,000 and 500,000 


tons respectively, of new metal annually by 
1969. 


Several recent legislative events have 
been of significance to the minerals in- 
dustry. Under provisions of the Govern- 
ment Organization Act, 1966, the Depart- 
ment of Mines and Technical Surveys was 
renamed the Department of Energy, Mines 
and Resources. Its functions were expanded 
to include responsibility for national 
policies and programs with respect to 
minerals, energy, water, and other re- 
sources. The Report of the Royal Com- 
mission on Taxation (Carter Commission), 
submitted to the Federal Government on 
February 24, 1967, called for fundamental 
changes in national taxation concepts. Few 
legislative proposals in recent years have 
generated prompter reaction and sharper 
criticism by the mining industry. Generally 
objectionable features were the suggested 
removal of the depletion allowance, and 
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the 3-year tax exemption presently offered 
to new mines and imposing taxation on 
previously exempt prospector’s gains. 
Deeper tax cuts into the earnings of both 
resident and nonresident shareholders were 
also anticipated. 

A Federal Act to establish the Cape 
Breton Development Corporation, a Crown 
Company, was passed in June 1967. The 
company will acquire and manage the coal 
industry in the Sydney-Glace Bay area of 
Nova Scotia and promote and finance 
general industrial development on Cape 
Breton Island. 

In November, following a test case be- 
tween Ottawa and the Province of British 
Columbia, the question of Federal versus 
Provincial ownership of offshore mineral 
rights was resolved by a Supreme Court of 
Canada ruling in favor of the Federal 
Government. 

An updated revision of Digest of 
Mineral Laws of Canada * was issued early 
in 1967, 


4 Hodgson, E.C. Digest of Mineral Laws of 
Canada. Dept. of Energy, Mines and Resources, 
oe Resources Division, Mineral Report 13, 


PRODUCTION 


Of the 60 mineral products listed in 
1967 by the Dominion Bureau of Statistics, 
25 are classified as metallics, 31 as non- 
metallics, and four as fuel minerals. Annual 
gains in output were recorded in two-thirds 


Table 1.—Canada: 


of the metallics, about half of the non- 
metallics, and all of the fuels. With the 
exception of zinc, prices generally were 
higher in 1967. Each of the categories re- 


corded annual increases and set new highs 
in value. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 p 
Metals: ` 
AlUMINUM 2255200520 ces seuss eons 652,616 764,426 * 753,422 807,318 828,570 
Antimony esoe eege ée 727 722 591 638 564 
Arsenic, WC ee 85 147 183 313 272 
Bismuth zu 163 181 194 238 246 
Cadmium ocasion as 1,123 1,258 796 1,46 2,164 
Calcium- --.--------------- kilograms. _ 44,757 62,758 72,318 113,026 282,242 
A A O 1,372 1,444 1,655 ,59 1,499 
SE concentrate (shipments) - - -- 1,334 1,883 2,060 2,301 1,925 
opper: 

Mine, recoverable. --.---.-----.-- 410,552 441,706 * 462,476 461,109 546,711 

Smelter, refined. .........-.------ 344,796 370,077 393,837 393 , 647 453,611 
Gold. -.------.- thousand troy ounces. . 4,003 r 3,835 r 3,606 3,319 2,953 
Iron and steel: 

Iron ore. .--------- thousand tons.. 27,346 . 34,768 36,250 41,344 42,322 

Pig iron and ferroalloys..... do 5,496 r 6,093 r 6,587 6,714 6,449 

Steel ingots and castings. .-.do.-..- r 7,436 8,283 r 9,134 9,074 8,795 
es SE 1 EEN do... 8,177 9,123 10,005 9,900 8,408 

ad: 

Mine, ore and concentrate, content. 180,518 187,205 274,832 293,180 308,172 

Refined, primary. ---------------- 140,614 137,322 169,175 167,711 172,618 
IET .------22-------MO 8,080 8,485 9,170 6,099 7,879 

ercury.___...----.-. 76-pound flasks.. ........- 73 20 


See footnotes at end of table. 
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(Metric tons unless otherwise specified) 


Commodity 1963 
Metals—Continued 
Molybdenum. e 378 
Nickel conan ina alo tal 196 , 885 
Platinum and platinum-group metals 
troy ounces. - 357,651 
Selenium.-..-----22--.-.-- kilograms. _ 212,630 
Silver... thousand troy ounces.. 29,840 
Tellurium.....-.-.-------- kilograms. ` 34,855 
Thorium | (THOS) coco. eee cece do. 35,171 
Tin, mine. --.------2-2...--- long tons. - 414 
Titanium slag (70-72 percent "Dit... `. 344,115 
Tungsten, concentrate (W content)... -----.:.. 
Uranium (U:0s)......._-...-..----_-- 7,576 
Yttrium (Y209.-.-.-.--------.- kilograms_.  ._-___--. 
Zine: 
Mine, ore and concentrate, content. 451,032 
: Refined, primary - ---------------- 257,658 
Nonmetals: 
Asbestos. --.-----...--. thousand tons. - 1,157 
Barile oe hs A 157,398 
Cement $... oo... thousand tons.. 6,364 
Clays and products ? 
value, thousands. _ $35,293 
NEE 124 
Feldspar (shipments) -_._..........-_-- 7,809 
Fluorspar e. 77,000 
Gypsum and anhydrite._thousand tons. - r 5,402 
¡A MAA A aS Sean 1,316 
Lithium concentrate (Li20) $........... 292 
Magnesite and brucite 
value, thousands. _ $3 , 182 
Mica (ebhipmenta) -2-0 ------- 53 
Nepheline gvenite ----.-------------- 230 , 424 
Potash (K:O equivalent)_._.._...._._.- 568 ,675 
Pyrite and pyrrhotite- ...------------ 432,215 
Alan e cita thousand tons. A r 3,377 
Sand and gravel.....-...--..--.-- do.... 159,404 
Sodium eulfate ------------------ 233,067 
Stone: 
rushed.......... thousand Long. 51,984 
Building and ornamental 9__.do___-_ 177 
A A a es do 1,668 
Talc, soapstone, and pyrophyllite 
(shipments) -_.......__..---_---...-- 49,215 
Mineral fuels: 
Coal: 
Bituminous.......- thousand tons.. 7,894 
Lipntte do. 1,700 
Coke, high-temperature. .....-... do..-. 3,883 
Fuel briquets. ---.------------.. do____ 66 
Natural eng -.-.---..- million cubic feet_. 1,111,478 
Peat moss...._..._---- thousand tons.. 221 
Petroleum: 
Crude._thousand 42-gallon barrels.. r 257,662 
Refinery products: 
Gasoline, total... do. 119,608 
Kerosine and jet fuels.._.do.-..-_ 26,288 
Distillate fuel oil. ...... do...- 93,900 
Residual fuel oil........ do... 45,312 
Lubricants. .-...-.--.-- do..-- 1,838 
Other products........- do. 23 , 606 
Refinery fuel and Loes do _- 20 , 962 
Total o not ivan do____ 331,514 


e Estimate. 


P Preliminary. r Revised. 


r 1,327,664 
232 


274,626 


124,988 
25,414 
94,139 
47,635 

1,816 
27,123 
21,266 


342,381 


NA Not available. 
1 Antimony content of antimonial lead alloys, flue dust, and dore slag. 


1964 1965 

556 4,335 
207,287 242,496 
376,238 463,127 
211,258 232,273 
29,903 31,917 
35,281 31,658 
44,403 21,019 
15 168 
494,164 495,248 
N 1,334 
6,609 4,031 
662,186 826,877 
306,380 325,313 
1,289 1,259 
153,449 184,180 
"7,119 r 7,645 
$37,768 «$89,625 
,037 74 
8,300 9,892 
87,000 102,000 

5,770 ,72 
1,398 1,470 
479 460 
$3,302 $3,710 
5 248 
263,356 308,425 
778,679 1,352,878 
819,191 320,060 
3,613 4,159 
161,900 186,208 
302,331 313,403 
57,082 163,961 
245 r 186 
2,182 r 2,450 
52,736 47,933 
8,460 8,641 
1,809 1,872 
3,940 3,963 

54 6 


3 
r 1,442,448 
261 


r 296,419 


128 , 652 


23,468 


355,056 


Production of mineral commodities—Continued 


1966 
9,262 
202, 855 
396,059 


949,790 
347,100 


1,342 
200,829 
8,157 
$39,734 
64 


9,910 
72,000 


367, 693 
e 69,000 
e 193 
2,368 
63,634 
8,449 
1,885 
4,015 

e 53 
1,341,833 
258 
320,467 


136,369 


25,626 
381,339 


2 Refined metal and bullion plus recoverable bismuth content of concentrates exported. 

3 Refined metal from domestic ores plus cadmium content of some exported ores and concentrates. 

4 All forms; excludes the cobalt in nickel sinter shipped to the United Kingdom by International Nickel Co., 
but includes cobalt in Falconbridge nickel-copper matte to Norway. 

$ Refined nickel and nickel in produced oxide and recoverable nickel in exported matte. 


$ Cement shipped or used by producers. 


1967 p 


9, 764 
224,033 
403,270 


3,405 
72, 610 


1,133,054 
59,369 


1,309 
181,052 
7,160 


$40,283 
NA 
9,575 


2,207,169 


352,526 


141,962 


890,376 


7 Value including bentonite and products from common, stoneware, fire clay, and other types of clay. 


$ Spodumene concentrates. 


9 Building, ornamental, paving, and similar uses of granite, limestone, marble, slate, and sandstone. 
19 Includes sulfur from natural gas and from pyrite, pyrrhotite, and smelting of sulfide ores. 


NOTE.—Table excludes the following items that were produced but not recorded in official statistics: abra- 
sives, lightweight aggregates, carbon black, indium, mineral pigments, roofing granules, vanadium oxide, 


helium. 
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In 1967, mineral commodity exports 
valued at $3.05 billion accounted for nearly 
30 percent of Canada’s total exports valued 
at $10.28 billion. Crude materials made up 
slightly more than half the value of mineral 
commodity exports. By categories, nonfer- 
rous metals accounted for $1,530 million, 
ferrous metals, $570 million; nonmetallics, 
$370 million; fuels, $515 million. Although 
the 1967 values of both mineral and total 
exports represent new highs, the relative 
importance of minerals has fallen since 
the 1960 peak year when minerals exports 
comprised 34.5 percent of the total. This 
mainly reflected growth in the export of 
manufactured goods. Although the market 
for Canadian mineral products is world- 
wide, more than 80 percent has tradition- 
ally gone to the United States, the United 
Kingdom, and countries of the European 
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Economic Community. Within the past few 
years Japan has assumed an increasingly 
prominent role in the export pattern, 
particularly for products of the western 
provinces. 

Total merchandise imports in 1967 were 
valued at $10.25 billion. Of the total, 
$7.42 billion was from the United States. 
Mineral commodity imports in 1967 totaled 
$1.40 billion, less than half the value of 
similar exports. Leading import items were 
rolled steel products ($188 million) and 
coal ($129 million), both of which were 
virtually all from the United States. Most 
of the crude petroleum ($329 million) 
came from Venezuela. By categories, 
metallic materials valued at $648 million, 
and mineral fuels, valued at $666 mi.lion, 
accounted for over 94 percent of Canada’s 
mineral commodity imports. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum: 
Alumina, Al eontent -....-.-.-- 7,048 11,843 United States 11,539; Spain 200. 
A nae e a Ga 35,304 41,522 United States 26,235; Italy 11,735. 
Pigs, ingots, wire bars, ete_._._..-.. 641,850 649,890 United States 346,677; United 
Kingdom 131,630; Japan 29,099. 
Bars, rods, sheets, castings........- 23,969 30,959 United States 10,924; India 5,517; 
United Kingdom 3,381. 
A eae 395 266 United States 100; New Zealand 
50; United Kingdom 50. 
Fabricated materials, neg... 10,543 11,193 Mexico 2,869; United States 1,719; 
Pakistan 1,648. 
Cadmium.----. 2... Ad 619 913 United Kingdom 541; United 
States 347. 
Calcium metal_.________.__- kilograms. - 67,268 110,132 United States 75,069; Belgium- 
Luxembourg 20,049. 
Cobalt: 
Metal): oca ia 133 285 United States 272. 
Oxides and salts, gross weight....-.-. 641 593 United Kingdom 574. 
ER concentrate '.._kilograms. ` 843 , 824 691,400 All to United States. 
opper: 
Ore and matte, metal content. ....-. 78,926 86,081 Japan 51,216; Norway 15,070; 
United States 8,832. 
Scrap, slag, sludge. ...-....-.-.--.. 18,650 27,023 Kn ee 20,874 West Germany 
Refinery shapes. ....... ea EE 181,285 172,992 United Kingdom 82,353; United 
States 77,093. 
Semimanufactures: 
Bars, rods, shapes, ete_....... 31,971 26,924 Norway 9,021; United States 6,364. 
Pipe and tubing.-......-..-.-- 7,594 15,126 pee States 10,455; New Zealand 
Wire and ebe `. 2,416 2,791 SEH States 2,564; New Zealand 
44. 
Iron and steel: 
Iron ore......_.....thousand tons. ` 31,293 31,186 United States 24,671; United 
Kingdom 2,257. 
Pig (PON -2222.222 do 525 460 United States 401; United 
Kingdom 31. 
Ferroalloys: 
Ferrochrome..___._---- ene 186 32 All to United Kingdom. 
Ferromanganese.______ ....-_-- 3,463 5,191 All to United States. 
Ferroeilieon. -2 ---------- 42,118 34,494 United Kingdom 21,261; United 


See footnotes at end of table, 


States 12,482. 
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Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


Metals—Continued 
Iron and Steel—Continued 
Ferroalloys—Continued 
Other (type not specified). - - __ 


Steel: 
Ingots and thousand tons. . 
other primary 


orms. 
Hot and cold rolled 


do____ 
ucts. 

Pipes and tubes, iron do 
and steel. 


Lead: 
Ore and concentrate, metal content. 


Pigs, blocks, shot 


Alloys, scrap, metal, pen... 
Magnesium e 


Nickel: 


Ore, matte, and speiss, metal 
content. 


Fabricated products, n.e.s.._____.- 
Platinum-group metals: 
Concentrate, residues troy ounces. - 
and matte, content. 
e oes eg do 


Metals._.________..._...- do. 


Selenium metals and salts, kilograms. - 
selenium content. 


Silver: 
Ore and thousand troy ounces. _ 
concentrate, 
metal content. 
Refined metal_..._._..___-- do 
.Tin, ore and concentrate. --.long tons. . 


Titanium slag, 70 percent TiO2!1._._...._ 
Uranium (U;0s) ! 
Zine: 

Ore and concentrate, metal content. 


Blocks, pigs, slabs 


Alloys, scrap, dross, etc. ....---..- 
Fabricated materials, nen... 


Nonmetals: 
Abrasives: 
Fused alumina, crude and grains. - - 


Silicon carbide, crude and grains- - - 
Asbestos: 

ën a Te TEE 

Milled fiber, all thousand tons. - 

grades. 

Barite, crude- 22-22222222-2- 
Bentonite, earths and clays ! 
Cement, portland 
Clay and clay 


products. 
Feldepar. aaan 
Fiuorspar ooo. value. _ 
Gypsum, crude. .-..... thousand tons. _ 
Lime 


See footnotes at end of table. 


1965 


1,681 
276 


537 
65 


97,037 


117,087 
9,565 
6,520 


74,687 
949 
37,155 
122,650 
2,885 
492,501 
26,815 
53,450 
204,663 


12,246 
11,268 


"216 


54,217 
r 650 


442,207 
239,680 
8,295 
1,583 


160,833 
82,466 


112 
1,197 


167,857 
4,519 
303,808 
$8 , 092 


3,398 
$8 , 857 


217,122 


1966 


5,409 
200 


602 
88 


102,452 


96,586 
5,990 
5, 494 


75,828 
1,073 
30,509 
120,395 
3,517 
431,723 
32,406 
7,604 
266,757 


11,850 
12,221 
337 
115,651 
653 

536, 438 
232,378 


9,039 
1,752 


178,570 
89,701 


156 
1,312 


180,578 


NA 
369,583 


$9,245 


3,106 
$5,550 


164,077 


Principal destinations, 1966 


West Germany 2,915; United 
States 2,217. 


United States 173; Spain 19. 


United States 377; Mexico 67. 
United States 58; Nigeria 14. 


United States 50,888; Belgium- 
Luxembourg 29,940; Japan 
11,907. 

United Kingdom 39,050; United 
States 32,935; Netherlands 9,262. 

United States 4,680; Yugoslavia 


684. 
United States 1,805; United King- 
dom 1,514; West Germany 1,421. 


RSC Kingdom 40,246; Norway 
United States 833; United Kingdom 


United States 17,174; United 
Kingdom 4,471. 

United States 92,261; United 
Kingdom 18,368. 

United States 3,126. 


United Kingdom 423,882; Norway 


7,841. 

United Kingdom 18,743; United 
States 13,663. 

United Sr Tie 6,428; United 
States 1,131. 

United Kingdom 123,513; United 
States 120,837. 


United States 8,147; Belgium- 
Luxembourg 2,098 


United States 12,094. 
Mexico 186; United Kingdom 120; 
United States 31. 
All KS United States. 
O. 


United States 282,993; Belgium- 
Luxembourg 147, 182. 

United States 105, 215; United 
Kingdom 96,388. 

United States 6,673; Belgium- 
Luxembourg 1,848. 

United States 1,156; United 
Kingdom 438. 


United States 169,354; United 
Kingdom 9,216. 
United States 89,664. 


Japan 64, United States 59. 
nated States 593; United Kingdom 


119 
United States 172,159; Trinidad 
and Tobago 8, 418. 


United States 369,325. 
Ki, States $7,075; Puerto Rico 


All to United States. 
All to United Kingdom. 
All to United States. 
United States 160,500. 
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Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Nonmetals—Continued 
Limestone, crude, crushed, and refuse... 1,146,442 1,225,188 United States 1,219,092. 
Nepheline gvenite 200222. 224,255 239,154 United States 219,724; United 
Kingdom 5,727. 
Potash materials 1__...............- 1,364,050 1,854,677 All to United States. 
Salt A AAA 906,500 670,400 Mainly to United States. 
Sand and gravel______.___.-______-_-- 624,086 635,257 United States 635,090. 
Silica, quartzite- --------------------- 101,181 141,555 All to United States. 
Sodium sulfate- ooo. 105,547 92,004 Do. 
Stone, rough building and crude, n.e.s...- 201,966 201,200 United States 194,320; St. Pierre 
and Miquelon 4,684. 
Sulfur, crude and refined- -.._...-... _... 1,358,908 1,269,232 United States 712,763; Australia 
178, A 
Talc and soapstone 1... 2,850 3,259 All to United States. 
Mineral fuels: 
Briquets, coal and coke. -.-...------.- 6,731 22,370 All to United States 
Coal, bituminous. --------.----------- 1,112,197 1,114,761 erT Ar ,159; United States 
E 
Coke, all types (except briquets) -.....- 80,405 79,487 All to "United States. 
Natural gas... million cubic feet.. 403,909 426,224 Do. 
Petroleum: 
Crude..thousand 42-gallon barrels.. 108,010 123.691 Do. 
Refined products 
Gasoline, total... do... 255 432 United States 426. 
Distillate fuel ol `. __- do____ 266 346 United States 202; St. Pierre and 
Miquelon 144. 
Residual fuel ol... do. 1,776 2,048 AU to United States. 
Lubrioeants ----------- do 34 42 United States 34; St. Pierre and 
Miquelon 3. 
Liquefied gases........-. do___- 7,855 10,323 United States 10,051. 
Other petroleum value, thousands- $2,977 $2,874 Mainly to United States. 


and coal prod- 
ucts, n.e.s. 


e Estimate. r Revised. 
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NA Not available. 
1 Data are from United States import statistics. 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum: 
BaUxite2 oa e a ee das 1,857,094 2,290,347 Guyana 1,322,001; Surinam 
659,009; Malaysia 293,512. 
AlUMID A oc a soos 725,734 732,858 Jamaica 417,098; United States 
166,696; Guyana 118,491. 
Scrap aluminum and alloys......-.- 30,135 21,234 United States 21,180. 
Pigs, ingots, shot, slabs, ete_._____- 6,300 15,353 United States 8,497; Norway 
4,891; United Kingdom 1,652. 
Semimanufactured products..-..... 42,909 55,681 United States 50,801; United 
Kingdom 2, 120. 
Pipe, tubes, wire, eäble ------ 797 882 ae States 808; United Kingdom 
Manufactured value, thousands.. $3 , 362 $8,726 United States $7,764 United 
materials. Kingdom $410. 
Antimony oxide and salts, metal 279 387 United Kingdom 258; United 
content. States 41. 
Chromium ore and concentrate, 32,122 13,942 United States 7,664; Philippines 
metal content. 5,846; Southern Rhodesia 2,779. 
Copper: 
Ore, concentrate, and scrap, copper 2,141 2,301 United States 2,205. 
content. 
Blocks, pigs, ingots -.-.---.---.----- 5,213 9,518 United States 9,514. 
Bars, rods, sheet, tubes, etc..-..-..- 3,885 1,976 United States 1,019; United 
Kingdom 760. 
A A II eee 255 150 United States 138. 
Oxide and aulfate 163 384 Ke States 309; United Kingdom 
Alloys, primary and semimanu- 8,809 4,571 United States 2,374; United 


factured forms. 


See footnotes at end of table. 


Kingdom 1,853. 


170 MINERALS YEARBOOK, 1967 


Table 3.—Canada: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 


Metals—Continued 
Iron and steel: 


Iron ore..._._____- thousand tons. _ 4,839 4,392 United States 4,000; Brazil 333. 
Scrap iron and steel... 926,048 651,099 United States 650, 037. 
O AAA in 30,367 29,443 U.S.S.R. 16,952; Finland 12,149. 
Ferroalloys: 
Ferrochrome.______..____.__.- 13,913 11,372 Republic of South Africa 4,566; 
France 3,787; United States 2,281. 
Ferromanganese.____________- 31,354 44,559 Republic of South Africa 43,380; 
United States 939. 
Silicomanganese____._____._-- 714 1,752 Tapuni of South Africa 1,626; 
nited States 126. 
Ferromolybdenum.---_-_-_____-- 181 NA 
Ferrosilicon_________.______-- 5,679 5,331 United States, 4,414; Republic of 
South Africa 666. 
Ferrotungsten_______________- 161 87 United Kingdom 70; Austria 14. 
Ferrovanadium.-_____________- 295 434 ee States 344; United Kingdom 
44, 
Others 2555.03 caia ai 2,425 2,061 United States 2,020. 
Steel ingots and equivalent primary 26,857 34,359 United States 19,897; West 
orms. Germany 12,474. 
Iron and steel products: 
Castings and forgings. ____-_-__- 48,177 95,931 United States 92,687. 
Rolled, steel, including 1,490,880 1,110,516 United States 309,029; West 


structurals and rails. Germany 201,818; Belgium- 


Luxembourg 180,578; Japan 


139,780. 
Pipe, tubes, wire, cable_____ ` - 220 , 287 251,012 United States 83,611; Japan 
75,637; United Kingdom 
46,026. 
Lead: 
Primary and fabricated forms. .-..-.-. 298 774 United States 431; Netherlands 
200; United Kingdom 142. 
Oxid@ 2.025 0 Sec ds ee eee 1,075 1,364 United States 592; Mexico 430; 
United Kingdom 342. 
Manganese: 
Ore ae concentrate, manganese 81,176 167,015 Ghana 85,402; Brazil 33,338. 
content. 
Metallic manganese_..___________- 2,907 2,414 United States 1,373; Republic of 
South Africa 69 2. 
Magnesium metal... 1,489 2,731 Kee id 1,726; U.S.S.R. 
Mercury... __-____--- 76-pound flasks. _ 14,091 5,324 Mexico 1,338; United States 1,308; 
Spain 911; Peru 616. 
Moy EES Molybdic oxide, gross 345 302 All from United States. 
weight. 
Nickel], unwrought and semimanu- 13,653 28,709 United States 18,639; Norway 
factured, including alloys. 9,788. 
pane and group troy ounces. . 233 , 603 197,853 United Kingdom 192,861. 
metals. 
Silver... thousand troy ounces. - 13,413 14,478 United States 14,452. 
Sodium metal ooo 4,277 6,855 United States 6,853. 
e Blocks, pigs, bars.-...-.. long tons. ` 4,993 4,322 Malaysia 3,101; United States 783. 
itanium: 
Dioxide, pure and extended...._-...- 10,069 10,343 Kran Gegen 9,611; United King- 
om 
Metallic titanium. -.-........----- 729 1,288 United States 1,249. 
Tungsten, in ore and concentrate. .._...- 162 238 Mainland China 117; United 
States 67; Bolivia 37. 
Zine: 
Pigs, slabs, blocks, anodes______-__. 15 114 Ke EES 101; United 
tates 13. 
Bars, plates, sheets, disks, abells ` ` 1,242 999 ee States 935; West Germany 
Fabricated materials ..__...._.... 1,007 862 United States 829. 
Dust and eronules .--.--------- 1,217 1,181 United States 880; Belgium- 
Luxembourg 300. 
Nonmetals: 
Barite, ground- ---------------------- 3,344 3,778 United States 3,668. 
Bentonite, clay and drilling mud. -_.... 165,256 174,371 All from United States. 
Cement, all TV DCS. ne ceases 34,128 45,918 United States 17,426; United 


Kingdom 12,401; Belgium-Luxem- 
bourg 6,410. 
Clays, ground or unground------------ 315,163 301,463 United States 236,666; United 


Kingdom 64,773. 
Cryolite, natural. o o 2,196 3,312 Denmark 3,012; United States 300. 


See footnotes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


Nonmetals—Continued 
Diamond: 


Industrial... -22.2.2 do ` 


STEE do 


Magnesium compounds: 
Dolomite, calcined_-.-_....-.....-- 
Magnesia, dead burned............ 

Mica, unmanufsctured 

Phosphate rock. _____-_- thousand tons. . 

Phosphate fertilizers- ---.--------- 

Potash products, fertilizers 


Salt and brine ooo. -- 
Sand and gravel.....-... thousand tons. . 
Silica sand. --_.-....-.---...-. do 


Stone, crushed, 
including stone 
refuse. 

Stone, cut (granite, marble, slate, and 
other). 

Sulfur, elemental- ...........-..---- 

Talc and soapstone 

Vermiculite, crude 


thousand tons. . 


Mineral fuels: 


Asphalt and value, thousands. - 
bituminous 
materials, crude. 
Coal: 
Anthracite. --...-- thousand tons.. 
Bituminous and O.. 
subbituminous. 


Briquets, coal and coke 
Coke, all types 
(except briquets). 
Natural gas.....----. million cubic feet.. 
Petroleum: 
Crude..thousand 42-gallon barrels.. 


thousand tons. ` 


Refinery products: 
Gasoline, total... do____ 


Kerosine and jet fuel. ..do.... 


Distillate fuel ol... do... 
Residual fuel ol. do 
Lubrtieantg. . ----.---- do... 
Liquefied petroleum do...-. 
gases. 
Other refinery do..-- 
products. 
Other petroleum and value, thousands. . 
coal products. 


1965 


70 
1,097 


189 
22,760 
63,365 

6,223 
68,431 
22,982 


26,995 
32,677 


2,725 
1,538 
129,905 
73,897 
400,612 
518 

757 
26,624 


1,355 


24,536 
147,146 


25,272 
25,886 


$368 


581 
14,473 


7,198 
892 


15,673 
144,184 


3,108 
4,587 


15,915 
31,028 
1,658 
100 
2,289 
$5,929 


1966 


68 
1,167 
232 
26,508 
68,332 
6,915 
77,939 
26,534 


15,628 
31,586 


60,475 
462,252 


26,516 
131,963 


22,065 
26,153 


$437 


539 
14,372 


5,972 
983 


43,551 
146,077 


2,791 
4,419 


14,844 
30,471 


1,871 
84 


478 
$9,333 


Principal sources, 1966 


Belgium-Luxembourg 38; Israel 16. 

United States 710; Belgium- 
Luxembourg 251. 

United States 222. 

All from United States. 

Mexico 54,691; United States 


,345. 
All from United States. 
Mexico 77,110. 
United States 26,449. 


All from United States. 

United States 19,618; Yugoslavia 
6,564; Austria 3,749 

United States 2,833. 

United States 1,885. 

All from United States. 

United States 29,808; France 
14,069; West Germany 13,411. 

Mexico 200,343; United States 
158,424; Bahamas 69,313. 

Mainly from United States. 

United States 910. 

United States 20,748; United 
Kingdom 7,098. 

United States 1,304. 


United States 20,668; Republic of 
South Africa 2,266. 

United States 131,918. 

United States 21,687. 

United States 23,758; Republic of 
South Africa 2,395. 


United States $402. 


All from United States. 
Do. 


Do. 
Do. 


Do. 


Venezuela 71,840; Iran 21,567; 
Saudi Arabia 15,965. 


Netherlands Antilles 1,152; Panama 
682; Venezuela 555. 

Netherlands Antilles 2,087; 
Venezuela 1,062; United King- 
dom 792. 

Venezuela 10,310; Netherlands 
Antilles 2,860. 

Netherlands Antilles 11,966; 
Venezuela 10,097; United States 


4,71 
Mainly trom United States. 


Do. 


United States $7,533 United 
Kingdom $1,645. 


e Estimate. NA Not available. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Despite voluntary curtail- 
ments by Aluminum Company of Canada 
Ltd. and a strike at the Canadian British 
Aluminium Company Ltd. plant, primary 
aluminum production set a record in 1967. 
Shipments to domestic consumers were 
estimated at 168,000 tons, down slightly 
from the 1966 figure. Exports totaled 690,- 
000 tons in 1967, compared with 650,000 
tons in 1966. 

Completion early in 1967 of the major 
portion of modernization and expansion 
projects at Aluminum Company of 
Canada’s five smelters resulted in record 
company output of 796,000 tons. This 
represents 92 percent of the new total 
capacity. To avoid excessive stock in- 
ventories, operating rates were reduced in 
June and August to 87.5 percent of 
capacity. In addition the parent company 
Alcan Aluminium Ltd. (Alcan) has greatly 
intensified activities abroad. Smelters of 
Alcan subsidiaries and affiliates in Norway, 
Sweden, Brazil, India, and Japan produced 
473,000 tons of new metal in 1967 and 
mines in Jamaica and Guyana supplied 
1,100,000 tons of alumina and 900,000 
tons of bauxite, much of which came to 
Canada. In Australia, Alcan holds a 20- 
percent interest in the new plant of 
Queensland Alumina Ltd. and will bring 
the Alcan Australia Ltd. (wholly owned) 
smelter into operation at 30,000 tons per 
year in 1969. 

The Canadian British Aluminium Com- 
pany Ltd. smelter at Baie Comeau, Quebec, 
reported production of 79,550 tons in the 
company’s financial year ending July 31, 
1967, compared with 92,600 tons in 1966. 
A strike shutdown on May 16 resulted in 
frozen potlines and lack of production 
through the final months of the fiscal 
period. Expansion of facilities underway 
will raise annual plant capacity from 
98,000 to 105,000 tons by early 1968. 
When the third potline is completed in 
1970 or 1971, production should be about 
160,000 tons. 

Canadian consumption of primary and 
secondary metal was 220,500 tons in 1966, 
compared with 193,315 and 156,438 in 
1965 and 1964, respectively. Consumption 
in 1967 approximately equaled that of 
1966. 


Copper.—With the addition of six new 
sources, bringing the total to more than 
70 mines, Canada’s 1967 copper produc- 
tion reached a record high, nearly 20 
percent above that of 1966. The industry 
was stimulated by the prolonged U.S. 
copper strike and the price increase to 
Canadian producers, from 42.5 cents 
(U.S.) at the beginning of 1967, to 47.5 
cents through November and December. 
Exploration resulted in the discovery of 
several new ore bodies, and development 
at many known deposits substantially in- 
creased reserves. Sixteen new mines will 
join the list of Canadian copper producers 
by 1971.5 Longer range projections call 
for an increase in annual output of 270,- 
000 tons of new metal by 1973. 

Mines in Ontario accounted for 46 per- 
cent of the copper produced in 1967. The 
great bulk of Ontario’s increase reflects 
the first full year’s output of the Ecstall 
Mining Ltd. Kidd Creek open pit zinc- 
copper mine near Timmins. The first 2,700- 
ton-per-day section of the mill, at Hoyle, 
went into service in November 1966. The 
milling rate was increased to 8,200 tons 
per day early in 1967. At this rate, annual 
recovery of copper in concentrates ap- 
proximates 45,000 tons per year, all of 
which is shipped to the Noranda smelter. 

In British Columbia, mine copper output 
increased from 48,000 tons in 1966 to 
nearly 75,000 tons in 1967, as three new 
mines commenced production: Granisle 
Copper Ltd., Minoca Mines Ltd., and 
Western Mines Ltd. As with all British 
Columbia copper producers except the 
Anaconda Company mine at Britannia 
Beach, the output of the new mines was 
exported to Japan in the form of con- 
centrates. Three more operations are 
scheduled to start production by 1969: 
Brenda Mines Ltd. at Peachland, Falcon- 
bridge Nickel Mines Ltd. Wesfrob mine in 
the Queen Charlotte Islands, and Granduc 
Mines Ltd. on the Unuk River. 

The blister and matte products of the 
six copper and copper-nickel smelters in 


Canada, with the exception of Falcon- 


bridge products exported for processing in 


5 Department of Energy, Mines and Re- 
sources, Mineral Resources Division. The Can- 
adian Mineral Industry in 1967-Preliminary. 
Min. Inf. Bull. MR 90, 1968, p. 33. 

6 Wholly owned subsidiary of Texas Gulf Sul- 
phur Co. Inc., of the United States. 
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Norway, continued to be refined at the 
Canadian Copper Refiners Ltd. plant 
near Montreal, Quebec, and the Interna- 
tional Nickel Company of Canada Ltd. 
plant at Copper Cliff, Ontario. Their out- 
put totaled 453,611 tons in 1967, compared 
with 393,647 tons in 1966. Refined copper 
exports in 1967 totaled 250,309 tons, in- 
cluding 133,447 to the United States and 
85,281 to the United Kingdom. Shipments 
to domestic consumers were 203,570 tons 
in 1967 and 238,188 in 1966. Canadian 
manufactures in 1965 (1964 in paren- 
theses) consumed the following tonnages 
of copper products: Copper rolled prod- 
ucts including pipe, tube, etc., 57,146 
(57,222); brass rolled products including 
pipe, tube, etc., 10,232 (9,389); wire and 
rod mill products, 103,914 (99,313); and 
miscellaneous other products, 1,740 
(1,945). 


Gold.—Canada’s gold production fell 
below 3 million ounces in 1967, the lowest 
since 1946. For the past 8 years, casual 
ties among gold mines resulting from ex- 
haustion of ore reserve and/or loss of 
marginal reserves due to rising costs have 
averaged about six per year. From the 
peak period around 1941, when 146 pro- 
duced 5.3 million ounces, the number of 
producers had fallen to 33 at yearend 
1967. Among the seven mines that sus- 
pended operation in 1966 and the five in 
1967 were six long-time producers: Tech- 
Hughes Gold Mines Ltd., McKenzie Red 
Lake Gold Mines Ltd., Porcupine Pay- 
master Ltd., Pickle-Crow Gold Mines Ltd., 
all in Ontario; Sullivan Consolidated Mines 
Ltd., in Quebec; and Cariboo Gold Quartz 
Mining Co. Ltd., in British Columbia. 
Canada’s largest producer of placer gold, 
Yukon Consolidated Gold Corp. Ltd., also 
ceased operation late in 1966. 

Thirty-eight lode gold producers—10 
in Quebec, 20 in Ontario, and 8 in the 
western provinces and territories—ac- 
counted for nearly 82 percent of the year’s 
output. About 18 percent was recovered 
as a byproduct of base metal ores, and 
0.3 percent was from placer operations. 
The largest individual producer was Giant 
Yellowknife Mines Ltd., in the Northwest 
Territories (226,696 ounces). Despite its 
imminent closure, set for March 1968, due 
to exhausted reserves, the second largest 
producer was Hollinger Consolidated Gold 
Mines Ltd., at Timmins, Ontario (191,866 
ounces). Others in Ontario were Kerr 
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Addison Mines Ltd. (188,459 ounces), 
Dome Mines Ltd. (178,988 ounces), and 
Campbell Red Lake Mines Ltd. (170,359 
ounces). 

The average price per ounce to Can- 
adian producers during 1967 was Can$37.- 
75, compared with $37.71 in 1966. The 
current Gold Mining Assistance Act ex- 
pired on December 31, 1967, but it was 
promptly extended, without material 
change, through 1970. Payment to 38 
mines amounted to Can$13,142,842 in 
1966, bringing the total cost since this 
assistance began in 1948 to Can$231 mil- 
lion. Only three of the 33 mines operating 
at the close of 1967, will not receive cost 
assistance: Campbell Red Lake Mines Ltd., 
Giant Yellowknife Mines Ltd., and Rycon 
Mines Ltd. 


Iron Ore, Pig Iron, and Steel.—Iron 
ore production continued to expand in 
1966 and 1967 but the steel industry out- 
put, responding to a somewhat lower 
domestic demand, fell below the 1965 peak 
in both years. Following the established 
pattern, foreign markets took about three- 
fourths of the mine output of iron ore. 
Shipments to United States amounted to 
23.9 million tons in 1967 (24.7 million in 
1966). The United Kingdom again took 
about 3 million tons and Italy, Japan, the 
Netherlands, and other countries received 
smaller quantities. 

The Canadian iron ore industry included 
20 companies producing direct shipping 
ores, concentrates, and pellets and four 
recovering relatively small quantities of 
iron byproducts from base metal and ti- 
tanium ores. Nearly 75 percent of the 
nation’s iron ore is mined by three large 
companies in the Quebec-Labrador (New- 
foundland) area of eastern Canada. Eight 
other companies, including two byproduct 
producers in Ontario, contributed 20 per- 
cent of the total in 1967. British Colum- 
bia’s 5 percent of the total production was 
from the several small mines on Van- 
couver Island, the new producer on Queen 
Charlotte Island, and the Consolidated 
Mining and Smelting Co. sinter byproduct 
plant. 

At yearend 1967, iron ore production 
capacity was estimated at about 48 million 
tons, of which about half representated 
pellet production capacity. Ten pellet 
plants were in operation in Canada at 
yearend, including the newly completed 


174 


plant of Dominion Foundries & Steel Ltd. 
at the Sherman Mine, Timagami, Ontario. 

After over 70 years of continuous op- 
eration, DOSCO Industries Ltd. closed 
its Belle Island mine in Newfoundland in 
mid-1966 because of operational losses and 
the inability to compete. An expansion 
program initiated in 1966 by Iron Ore 
Company of Canada raised the annual 
capacity of its Carol pellet plant at Lab- 
rador City, Newfoundland, from 7 mil- 
lion to 10 million tons. Under a joint 
venture agreement signed in mid-1966, 
Steep Rock Iron Mines Ltd. and Algoma 
Steel Corp. Ltd. began increasing ore out- 
put and started construction of a pellet 
plant at Steep Rock Lake, Ontario. The 
plant, which has an annual capacity of 
1.35 million tons, commenced operation 
in 1967. During the year, the Wesfrob 
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Mines Ltd. copper and iron ore operation 
on the Queen Charlotte Islands in British 
Columbia was opened. This company’s 
entire output of iron sinter and pellet con- 
centrates, from plants rated at nearly 1 
million tons annually, has been contracted 
to Japan for 10 years. 

Capacity of the 16 blast furnaces and 
11 electric furnaces that operated during 
1967 was rated at 8.42 million tons. Steel- 
making facilities, as of December 31, 1967, 
were rated 11.69 million tons; 11.24 mil- 
lion tons for ingots and 0.45 million tons 
for castings. The Department of Energy, 
Mines and Resources lists 18 companies 
producing pig iron and ingot steel, 11 
producers of ferroalloys, and more than 30 
additional companies making various types 
of castings. 


Salient iron and steel statistics 


(Thousand metric tons) 


1963 1964 1965 1966 1967 
Blast furnace feed: 
Iron ore: 
From Canadian mínes.....-.. ies o lo 697 770 499 568 899 
Imported AAA 1,618 1,192 1,317 976 672 
Sinter, pellets, etc.: 
From Canadian minen -------------- 1,831 2,133 2,791 3,857 4,717 
o: AAA 2,778 3,341 3,455 2,712 2,097 
Made in iron and steel plants____.______- 1,535 1,648 1,555 1,614 1,344 
Blast furnace output: 
TA Oe Sasso een eee tees 5,366 5,933 6,409 6,543 6,296 
Ferroalloy8S- cnc seo a ee ade rd 130 151 165 170 152 
Steel furnace feed: 
PITO od alo Css E 4,613 5,131 5,575 5,734 5,529 
Berapi ce canse a a aaea aE aas a 3,688 4,200 4,751 4,548 4,507 
Steel furnace output: | 
INC OS A Sete hese see eases 7,316 8,136 8,950 8,903 8,665 
E AA A Bee 114 147 148 171 130 
OUR AAN A tyes ee Oe 7,430 8,283 9,098 9,074 8,795 
Rolled steel products: 
Carbon steel: 
Hot rolled. ------------------------ 5,725 6,264 6,872 6,735 5,690 
Cold rolled and coated. ...-.------------- 2,265 2,595 2,798 2,807 2,355 
A EE 187 264 335 358 363 
ke d EE 8,177 9,123 10,005 9,900 8,408 


A record high investment of $200 mil- 
lion by iron and steel companies in 1967 
was largely in raw material supply facilities 
and improvements in existing works. New- 
foundland Steel Company started its new 
60,000-ton-per-year steel plant at Octagon 
Pond, Newfoundland, in August 1966. 
At Kimberly, British Columbia, also in 
1966, Cominco Ltd. began steel production, 
using a pig iron byproduct from lead-zinc 
sulfide ores. The Cominco plant consists 
of an 18-ton basic oxygen furnace rated 


at 80,000 tons” annual capacity. Construc- 
tion of large new blast furnaces was started 
in 1966 by The Steel Company of Canada 
Ltd. in Hamilton and at the Sault Ste. 
Marie works of Algoma Steel Corp. Ltd. 
Projects completed in 1967 included an 
additional electric furnace at Quebec Iron 
& Titanium Corp., Sorel, Quebec, which 
raised that plant's pig iron capacity 20 
percent to about 500,000 tons per year; 
and new electric furnaces of 40- and 20- 
ton rating, respectively, by the Burlington 
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Steel Company in Hamilton and the Can- 
adian Steel Foundries in Montreal. 

In October 1966, Hawker Siddeley of 
Canada Ltd. announced plans to close the 
DOSCO Steel Ltd. works at Sydney, Nova 
Scotia, early in 1968. The desision, which 
will affect some 3,000 employees, is attrib- 
uted to inability to compete with foreign 
suppliers and excessive operational losses. 
The Government of Nova Scotia later 
agreed to purchase the plants at yearend 
1967 and to continue operation on a 
subsidy basis until a solution to the prob- 
lems can be developed. Siderurgie de Que- 
bec (Sidbec) sponsored by the Provincial 
Government was negotiating for purchase 
of the DOSCO steel mills in the Province 
of Quebec. 


Lead and Zinc.—Continuing the recent 
trend, production of both lead and zinc 
set new records in 1967. Mine production 
increased 5 and 19 percent respectively 
above the 1966 figures. Canada retained 
first place among world producers of zinc 
and third, after the U.S.S.R. and Australia, 
in mine production of lead. Official lists 
for 1967 name 22 Canadian lead producers 
and 38 zinc producers, but many of these 
mines produce both metals, frequently with 
coproduct copper and precious metals. All 
provinces and territories except Prince 
Edward Island contributed substantial 
quantities of lead and zinc. By percentage 
of total Canadian mine production, re- 
gional output of zinc and lead (the latter 
in parentheses) in 1967 was as follows: 
Maritime Provinces, 17.3 percent (21.8 
percent); Quebec and Ontario, 47.5 per- 
cent (2.2 percent); Western Provinces 16.5 
percent (33.1 percent); Yukon and North- 
west Territories, 18.7 percent (42.9 per- 
cent). 

The sudden rise in mine zinc production 
in 1967 was due largely to the full year of 
operation at Texas Gulf Sulphur Co.’s 
Ecstall Mining Ltd. open pit mine near 
Timmins, Ontario. The expanded mill 
capacity of 8,200 metric tons per day was 
brought into service in March 1967. Bruns- 
wick Mining & Smelting Corp. Ltd. also 
contributed a full year's output from its 
No. 6 mine that started in 1966. Under an 
agreement concluded in June 1967, Nor- 
anda Mines Ltd. assumed management of 
operations and will acquire a majority in- 
terest in Brunswick Mining & Smelting 
Corp. Ltd. In the Northwest Territories, 
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Pine Point Mines Ltd., on Great Slave 


Lake, acquired the adjoining Pyramid Min- 


ing Company Ltd. claims and embarked 
on a mill expansion project that will raise 
daily ore input capacity from 4,500 to 
7,300 tons. 

Canada's zinc reduction capacity has 
been raised 20 percent in the past 2 years 
to 474,000 tons per year on December 31, 
1967. In addition to substantial increases 
at the plants of Electrolytic Zinc Limited 
at Valleyfield, Quebec, and Cominco Ltd. 
at Trail, British Columbia, the East Coast 
Smelting and Chemical Co. Limited 
brought Canada's first Imperial Smelting 
Process furnace into operation early in 
1967, at Belledune, New Brunswick. The 
new facility is designed for annual recovery 
of 47,000 tons of zinc, 44,000 tons of lead, 
2.6 million ounces of silver, 23 tons of 
cadmium, and 220,000 tons of sulfuric 
acid.” 

Until the East Coast Smelting and 
Chemical Co. entered the picture, Can- 
ada's entire output of refined lead was 
produced by Cominco Ltd. Production 
reported by that company was 170,158 
tons in 1967, compared with 167,712 tons 
in 1966. 

More than three-fourths of the mine 
output of lead and zinc was exported 
either in ore and concentrate or as primary 
metal. Lead exports in 1967 at 234,519 
tons (114,481 tons in ores and concentrates 
and 120,038 tons refined metal) were 
about 18 percent higher than in 1966. 
Zinc exports totaling 937,445 tons (667,- 
420 tons in ores and concentrates, 270,025 
tons refined) were 22 percent higher than 
in 1966. The principal markets for both 
metals included The United States and 
The United Kingdom. Japan took large 
quantities of both metals, mostly in con- 
centrate form. 


Molybdenum.—Despite a fire in October 
that destroyed the Molybdenum Corpora- 
tion of Canada Ltd. mill in Quebec, Can- 
adian molybdenum production was at a 
record high in 1967. With the start of 
operation in November by British Columbia 
Molybdenum Ltd. near Alice Arm, British 
Columbia, nine companies, four in Quebec 


7 Brunswick Mining and Smelting Corporation 
Ltd. annual report for 1967 gives production 
data for the year as follows (in tons): Zinc, 
10,470; lead, 5,273; silver-lead bullion, 62; sul- 
furic acid, 72,421. 
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and five in British Columbia, contributed 
to production. Two of these, Gaspé Copper 
Mines Ltd. in Quebec and Bethlehem 
Copper Corp. Ltd. in British Columbia, 
recovered molybdenum as a byproduct; the 
others are all primarily molybdenum pro- 
ducers. Approximately 82 percent of the 
year’s output was mined in British Co- 
lumbia. By 1969, when byproduct recovery 
from the 20,000-ton-per-day open pit cop- 
per operation of Brenda Mines Limited is 
scheduled to commence and expansion 
projects take effect at several cther prop- 
erties, the British Columbia share and 
total Canadian output are expected to rise 
materially. Output in 1968 has been fore- 
cast at about 14,000 metric tons.® 

Although a small quantity of molybd- 
enum concentrate was converted to ferro- 
molybdenum by Masterloy Products Ltd. 
near Ottawa, virtually all of the Canadian 
output has been exported. In 1967, 10,792 
tons of molybdenum was exported in ores 
and concentrates; principal destinations 
were the United Kingdom (2,970 tons), 
Japan (2,639 tons), and the Netherlands 
(1,584 tons). 


Nickel.—Canada’s nickel production in 
1967 was 10 percent above that of 1966, 
but approximately 18,500 tons below the 
peak output in 1965. Owing to the higher 
price, 101.5 cents (Canadian) per pound 
in 1967 compared with 84 cents in 1965, 
the total value of nickel produced in 1967 
was considerably higher than in any pre- 
vious year. 

The past year’s nickel production was 
from 22 mines owned by eight companies. 
The three fully integrated producers, In- 
ternational Nickel Company of Canada 
Ltd. (Inco), Falconbridge Nickel Mines 
Ltd., and Sherritt Gordon Mines Ltd., op- 
erated 11, five, and one mines, respectively, 
in Ontario and Manitoba. Independent 
shippers included two in Quebec, two in 
Ontario, and one in British Columbia. 
Exploration and development projects are 
underway at more than a dozen other 
properties, of which 10 are expected to 
begin production before 1971. 

The major expansion being effected by 
Inco has involved capital expenditures of 
Can$219 million in 1966 and 1967 and 
will approach Can$200 million in 1968. 
The mine development program aims at 
eight new mines, five in Ontario and three 
in the Thompson area of Manitoba. By 
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1971 Inco expects to increase the com- 
pany’s annual production capacity by 45,- 
000 to 65,000 tons of nickel with the 
planned new mill, smelter, and refinery 
facilities. In addition to its Canadian 
program, Inco is actively investigating 
nickel resources in Gautemala, New Cal- 
edonia, the British Solomon Islands, In- 
donesia, and Australia. 

Falconbridge Nickel Mines Ltd. expen- 
ditures on mines and plants in 1967 totaled 
Can$42 million, compared with Can$26 
million in 1966. The bulk of these funds 
have gone into preparation of the Strath- 
cona mine and a 6,000-ton-per-day mill 
that was about ready to start operation 
at yearend 1967. By mid-1968, ore from 
the new Longvack South mine will also 
be treated in the Strathcona mill. 

At yearend, production of nickel metal 
and ore reserves, as reported in annual 
statements of the three principal Canadian 
producers 'in 1966 and 1967 were as 


follows: 


1966 1967 
dee (metric tons): 

ENEE 226,889 210,220 
Falconbridge ENEE 35,817 33,909 
Sherritt-Gordon...... 13,391 11,376 

Ore reserves (million 
metric tons): 
e DEENS 294.7 324.5 
Falconbridge. ....-.-.- 50.5 50.5 
Sherritt-Gordon.....- 0.3 10.8 


Domestic consumption of nickel in alloy 
steel manufacture, plating, coinage, and 
other products amounted to about 9,000 
tons annually in 1966 and 1967. Exports 
of nickel in ore and semiprocessed metal- 
lurgical products, mostly to the United 
Kingdom and Norway, were at about the 
76,000-ton level in both years. Refined 
nickel exports, the great bulk of which 
traditionally go to the United States, 
totaled 116,718 tons in 1967, compared 
with 120,395 in 1966. 


Silver.—Reflecting additional byproduct 
recovery from the new nonferrous base 
metal mines, particularly that of Texas 
Gulf Sulphur Co. Ltd., Kidd Creek mine 
near Timmins, Ontario, Canadian pro- 
duction of silver set a new record in 1967, 
about 13 percent higher than in 1966. 
Moreover, the 7.8 million ounces reported 


8 Schneider, V. B., and G. P. Wigle. The 
Canadian Molybdenum Industry 1966. Dept. of 
Energy, Mines and Resources, Mineral Re- 
sources Division, Min. Inf. Bull. MR 83, 1967. 
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for 1967 in concentrate from Kidd Creek 
probably ranks it as the world’s largest 
silver mine. The output credited to On- 
tario was up 43 percent. While silver re- 
coveries in most of the nine other pro- 
ducing provinces and territories remained 
at about the same level, curtailment of 
operations at United Keno Hill Mines 
Limited in the Yukon Territory resulted 
in a drop of 2.4 million ounces. In 1966, 
35 companies accounted for the nation’s 
silver production. Nonferrous base metal 
operations accounted for 83 percent of 
the year’s total. Silver-cobalt and silver 
ores supplied 16 percent; about 1 percent 
of this total was from placer and lode 
gold ores. 

Approximately two-thirds of the mine 
production of silver is refined in Canada 
by Canadian Copper Refiners Ltd., Com- 
inco Ltd., The International Nickel Com- 
pany of Canada Ltd., several other com- 
mercial plants, and the Royal Canadian 
Mint. Canadian consumption of refined 
silver in 1966, totaling 21.3 million ounces, 
was largely (15.5 million ounces) for 
coinage. In 1967, the mint suspended 
coinage of silver dollars and half-dollars. 
Beginning in 1968, 10-cent, 25-cent, and 
50-cent coins will be made of nickel. 

Exports of silver in nonferrous base 
metal ores and concentrates and of refined 
metal amounted to 10.4 million ounces and 
13.7 million ounces, respectively, in 1967. 
Over 77 percent of the total went to the 
United States. However, recorded imports 
of 5.4 million ounces of refined silver from 
the United ¡States in 1967 indicate that a 
part of the metal recovered from ores and 
concentrates has been returned to Canada. 


Uranuim.—lIn contrast to the 1959 peak 
when 19 Canadian plants shipped 14,400 
tons of uranium oxide (UsOs), the 1967 
output of 3,400 tons was by three com- 
panies in the vicinity of Elliot Lake, 
Ontario, and one in Beaverlodge, Saskat- 
chewan. Under the impetus of long-range 
market possibilities, interest in exploration 
and development revived early in 1966 and 
has continued through 1967. Staking of 
claims in all of the “open” areas adjacent 
to the established mines at Elliot Lake and 
Beaverlodge has been followed by renewed 
attention to prospects found during the 
late 1950’s but left dormant. In 1966 and 
- 1967, drilling by Agnew Lake Mines Ltd. 
(a subsidiary of Kerr Addison Mines, 
Ltd.) indicated a 10-million-ton ore body 
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containing 16 million pounds Us in 
Hyman Township, 40 miles east of Elliot 
Lake. The company was considering pro- 
duction by 1971. Intense interest has also 
been shown in the Wanapitei area, north 
of Sudbury. In Saskatchewan, Eldorado 
Mining and Refining Ltd. was developing 
a new mine at Uranium City, and uranium 
exploration activities have been reported in 
the areas of Lac LaRonge, Foster Lake, 
and Frobisher Lake in the northern half 
of the Province. Several areas in Quebec 
have come under investigation, such as the 
Johan Beetz and St. Simeon areas on the 
north shore of the St. Lawrence River 
and the Lake Mistassini area northeast 
of Chibougamau. 

In addition to the many Canadian com- 
panies that have joined in the recent 
uranium search, the extent of foreign par- 
ticipation is noteworthy. Besides American 
Metal Climax, Inc., Newmont Mining 
Corp., Phelps Dodge Corp., Homestake 
Mining Co., and other U.S. companies, 
Compagnie de Mokta of France, four West 
German firms, and Mitsui Mining & 
Smelting Co. Ltd. of Japan have also ac- 
quired interests in developing Canada’s 
uranium potential. 

Under a Government policy announced 
in 1965, Canadian producers may negotiate 
their own sales contracts consistent with 
peaceful uses concepts. Two such contracts 
were negotiated in 1966: Rio Algom 
Mine Ltd., for delivery of 7,260 tons of 
U3Os to the United Kingdom over an 8- 
year period beginning in 1973;° and Rio 
Algom and Eldorado Mining and Re- 
fining Ltd. jointly to supply 5,900 tons to 
Ontario Hydro-Electric Power Commis- 
sion over 10 years beginning in 1970. In 
1967, contracts were negotiated for 
Eldorado to deliver up to 910 tons to a 
West German utility, beginning probably 
in 1968 or 1969. Denison Mines Ltd., Rio 
Algom, and Eldorado, in three separate 
contracts, agreed to deliver 14,500 tons to 
a group of Japanese electrical utilities over 
10 years beginning in 1969. 

Although the Canadian Government has 
maintained a stockpile of uranium oxide, 
none was consumed in Canada until 
January 7, 1967, when the 200-megawatt 
Douglas Point Nuclear Power Station, near 
Kincardine, Ontario, started generation of 
electricity. A second Canadian nuclear 


9This contract was subsequently expanded to 
an optional 10,430 tons. 
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plant was being erected by Quebec Hydro 
Commission at Gentilly, on the south shore 
of the St. Lawrence River. In April, the 
Canadian Atomic Energy Control Board 
authorized the addition of two 540-mega- 
watt units at the Ontario Hydro site at 
Pickering, Ontario. 


NONMETALS 


Asbestos.—Reflecting a leveling in con- 
sumer markets in both Canada and the 
United States, asbestos production in 1967 
was slightly below the 1966 peak. Approxi- 
mately 89 percent of the 1967 output was 
from 11 mines in southeastern Quebec, 
about 7 percent was from the two mines of 
Cassiar Asbestos Corp. Ltd. in British 
Columbia and the Yukon Territory, and 4 
percent was from the Advocate Mines Ltd. 
mine at Baie Verte, Newfoundland. 

Programs to increase production or im- 
prove fiber quality were continued through- 
out 1967 by several large producers in 
Quebec. Canadian Johns-Manville Co. Ltd. 
and Lake Asbestos of Quebec Ltd. were 
enlarging open pit operations. Bell Asbestos 
Mines Ltd., one of the few underground 
asbestos mines in Canada, was sinking a 
new shaft to open a second working level. 
A new mill will be built at the shaft. 

The Yukon Territory became an asbestos 
producer in 1967 with the opening of the 
Cassiar Asbestos Corp. Ltd. mine and mill, 
designed for 55,000 tons per year, at 
Clinton Creek, 40 miles northwest of 
Dawson. Ontario, also a newcomer to 
Canadian asbestos, recorded a small out- 
put in both 1966 and 1967 from the pilot 
mill of Hedman Mines Ltd. at Matheson, 
near Timmins. In the same general area, 
the Reeves mine of Canadian Johns- 
Manville Co. Ltd. was scheduled to bring 
its new plant into production at 23,000 
tons of fiber per year in 1968. 

Virtually all of the asbestos produced in 
Canada is exported in milled and “shorts” 
forms to 70-odd countries. Of the 1.2 
million tons exported in 1967, over 550,- 
000 tons went to the United States. 


Potash.—Canadian potash production, 
all from mines in southern Saskatchewan, 
rose 22 percent in 1967 to more than 2.2 
million tons, in terms of K2O equivalent. 
This ranks Canada in third place, after 
the United States and the U.S.S.R., for 
the year. Canada is expected to surpass 
both countries in 1968, and to dominate 
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world production through the 1970-80 
decade. 

International Minerals & Chemical Corp. 
(Canada) Ltd. started its second plant 
at Gerald, near Esterhazy, in April 1967, 
which brings the number of Canadian 
producers to four. Expansion of established 
facilities continued at the Potash Company 
of America mine and treatment plant at 
Saskatoon and at the Kalium Chemicals 
Ltd. solution mining operation at Belle 
Plaine. Five additional producers, all en- 
gaged in mine preparation and plant con- 
struction programs during 1967, were 
scheduled to come on stream before 1970. 
A recent news item announced the startup 
of one of these, Allen Potash Mines, in 
mid-April 1968. 

With an outlook of world oversupply 
for the next few years and heavy involve- 
ment by the United States and other 
foreign control of the Canadian producer 
companies, the industry was confronted 
with major marketing problems in 1967. 
Prices to Canadian producers fell by about 
25 percent during the year, resulting in 
considerable controversy between producers 
and railroads regarding freight rates. In 
the U.S. Congress, legislation proposing 
import quotas has been introduced by rep- 
resentatives from New Mexico where 
potash mines face closure owing to 
Canadian competition. Canadian objections 
have been raised due to the prohibition of 
U.S.-controlled companies in Canada, to 
trade with Communist countries such as 
mainland China. At yearend, the Saskat- 
chewan Government was considering meas- 
ures to prorate output among the several 
producers. 

Domestic consumption of potash for 
fertilizer manufacture has been estimated 
at 8 percent of the 1967 production level. 
Although quantities and destinations of 
exports are not reported, the United States 
imports of potash materials from Canada 
totaled 2.1 million tons in 1967. This 
indicates that the great bulk of Canadian 
shipments were to the United States. 


Sulfur.—Recovery of sulfur from natural 
gas and petroleum and from sulfide ores, 
pyrite, and pyrrhotite, totaled 2.7 million 
metric tons in 1967. This establishes a 
quantity record 14 percent higher than in 
1966. The value of the year’s output, which 
reflected a strong market and higher price, 
increased over 60 percent. Although each 
of the source categories showed substantial 
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gains, the great bulk of the year’s increase 
was 'in the form of elemental sulfur ex- 
tracted from sour natural gas. In 1966, 21 
sulfur recovery plants, with a total annual 
capacity of 2.61 million long tons, were in 
operation. Nine new plants with a com- 
bined capacity of 1.14 million tons were 
scheduled to commence production before 
yearend 1967. All but two of the 30 plants 
are in Alberta. The Great Canadian Oil 
Sands Ltd. project, officially opened in 
September 1967, includes a sulfur re- 
covery plant designed to produce 300 tons 
per day. Late in the year, Pan American 
Petroleum Corp. opened a new plant near 
Crossfield, Alberta, to recover 1,480 long 
tons of sulfur per day from sour gas. This 
is one of the largest sulfur recovery plants 
in North America. 

During the latter part of 1967, native 
sulfur occurrences were discovered 265 
miles north-northwest of Edmonton on the 
corner of Wood Buffalo National Park, and 
in the Hay River and Winifred Lake 
regions. The economic potential of these 
occurrences has not been fully determined. 

Canadian exports of sulfur in 1967 
totaled 1,609,048 tons nearly half of this 
went to the United States. Smaller quan- 
tities were shipped to India, Australia, and 
18 other countries. 


MINERAL FUELS 


Coal.—Although total coal production 
in 1967 was slightly higher than in 1966, 
yearly output has remained close to 10.3 
million metric tons for the past 4 years. 
Since 1963, rising mine costs and competi- 
tion from imported petroleum have resulted 
in a quantitative decline of 12.6 percent 
in production from Nova Scotia and New 
Brunswick. This has been complemented 
by a 15.0-percent rise in output during the 
same period from mines in the three 
western provinces. The continuation of 
these trends was given impetus in 1966 
with the decision of Dominion Steel and 
Coal Corp. Ltd. (DOSCO) to transfer its 
Cape Breton Island mines to a Crown 
Corporation that would phase out the 
local coal mining industry over a 15-year 
period. The Cape Breton Development 
Corporation, established by the Dominion 
and Provincial Governments, has under- 
taken substantial investment in modern 
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facilities and consolidation of coal mining 
operations. A concurrent program of the 
Corporation aims at encouraging the devel- 
opment of other economic endeavors that 
will eventually replace the mines. The 
outlook for a continuing rise in coal pro- 
duction in British Columbia and Alberta 
is based on the growing demand for power 
generation and Japanese interest in the 
coking coal resources of those provinces. 
Canada’s national coal balance is sum- 
marized for recent years as follows: 


Million metric tons 


1964 1965 1966 
Production.......--..-- 10.3 10.5 10.3 
Imports: 
Anthracite.-__...._- .6 .6 .6 
Bituminous. -....-.- 12.8 14.2 14.2 
Total available. ___._..... 23.7 25.3 25.1 
Lopnsumption. ------- 23.5 24.5 23.7 
Exports- -2.222222 R 1.2 1.1 1.1 
Source: Dominion Coal Board and Dominion 


Bureau of Statistics. 


Principal statistics for the Canadian coal 
mining industry in 1966, as compiled by 
Dominion Bureau of Statistics?® (cor- 
responding data for 1965 in parentheses), 
were as follows: Number of mines, 72 
(86); average number of employees, 8,564 
(9,076); value of production, f.o.b. mines, 
$75.4 million ($70.2 million); average 
production in metric tons, per man-day 
—total, 4.70 (4.71), from strip mines, 
18.28 (17.19), and from underground 
mines, 2.82 (2.82). 

Subvention payments for the 1966—67 
fiscal year, April 1 to March 31 (1965—66 
in parentheses), were reported by the 
Dominion Coal Board?! as follows: Ton- 
nage to which applied, 5.8 million metric 
tons (4.1 million); total cost, $34.9 mil- 
lion ($20.7 million); cost per ton, $5.99 
($5.03). Domestic consumption of coal in 
1967 including 1.2 million tons for export 
has been estimated at 23,572,000 metric 


tons, of which about 13.7 million was 
supplied by imports from the United 
States. 


10 Dominion Bureau of Statistics. The Coal 
Mining Industry for Calendar Year 1966. Cat. 
No. 26-206 (annual), November 1967. 

11 Dominion Coal Board, Nineteenth Annual 
Report, 1966-67. Ottawa, Canada, 1967. 
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Table 5.—Canada: 


Consumer 

Total consumption... ____.__- thousand metric tons. _ 
Household- -- 2-2 EE percent __ 

Power and industrial_.~.._____.___-- eee do. 
Coke and eag -2-22-04 do 
Transportation- -------22-------------- do. 
Colliery and waste- -.-.._......_-..._...-.- do.... 
¡A A cee soe oes EE do. 


Petroleum and Natural Gas.—All sectors 
of the Canadian petroleum and natural gas 
industries achieved record production in 
1967. Crude oil and condensate output— 
about 962,300 barrels per day—and nat- 
ural gas liquds—averaging 146,200 bar- 
rels—represented a total increase of 9.4 
percent above the 1966 level. Sales of nat- 
ural gas averaged 3.14 billion cubic feet 
per day in 1967, an increase of 11.6 per- 
cent above the 1966 daily average. Greater 
exports of crude petroleum and natural 
gas, all to the United States, were in- 
fluential factors. Canada shipped addi- 
tional petroleum to the United States 
during the international petroleum supply 
emergency caused by the Middle East crisis 
in mid-1967. Increased exports of Canadian 
gas to the United States were authorized 
late in 1966. 

Exploration and development drilling ex- 
penditures in Western Canada totaled 
$535.9 million in 1967, compared with 
$504.1 million in 1966. Throughout 
Canada, survey crews, predominantly 
scismic, logged a total of 1,156 crew- 
months, 264 more than in 1966. More than 
half of these field activities were in 
Alberta. A total of 12,851,897 feet was 
drilled in 3,021 completed wells, of which 
6.6 million feet in 1,543 wells was classi- 
fied as exploratory and stratigraphic drill- 
ing. Approximately 98 percent of the total 
footage was in Western Canada. Offshore 
drilling, two wells on the west coast and 
one on the east coast, totaled about 35,000 
feet. According to estimates by the 
Canadian Petroleum Association? proved 
reserves of crude oil and natural gas liquids 
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Coal consumption by use 


1963 1964 1965 1966 1967 
_ 22, 252 23,478 24,500 23,653 23,572 
(Ge 13.0 10.7 9 8.5 
53.7 56.5 60.4 60.4 60.5 
23.3 22.7 21.8 22.5 22.3 
2.4 2.3 2.1 2.4 2.4 

T 6 D 1.0 1.0 

4.3 4.9 4.5 4.7 5.3 


totaled 9,548 million barrels, and market- 
able reserves of natural gas amounted to 
45,682 billion cubic feet as of December 
31, 1967. 

Industry activity has been centered 
recently in the Zamba Lake and Rainbow 
Lake areas of northwestern Alberta where 
over 100 new oil and gas pools have been 
designated. In late 1967 a consortium of 20 
companies and the Federal Government, 
organized a company, Panarctic Oi's Ltd., 
to conduct exploration and test drilling in 
the northern Arctic Islands. The Great 
Canadian Oil Sands Ltd. project near Fort 
McMurray in northeastern Alberta was 
officially opened in September. The ven- 
ture, which has cost about $217 million, is 
designed to produce 45,000 barrels of high- 
grade synthetic crude oil daily from 100,- 
000 tons of bituminous sand. 

Receipts of crude oil, condensate, and 
pentanes at Canada’s 41 refineries totaled 
387.7 million barrels in 1967. Of this total, 
224.6 million barrels was from domestic 
sources, 103.3 million barrels from 
Venezuela, and the balance largely from 
Saudi Arabia, Nigeria, and other countries. 
Exports, all to the United States, totaled 
151.4 million barrels in 1967, compared 
with 126.9 million barrels in 1966. 

Domestic sales of Canadian gas in 1967 
amounted to 631.9 billion cubic feet (594.1 
billion in 1966), and net exports sales, all 
to the United States, totaled 444.6 billion 
cubic feet in 1967, compared with 389.3 
billion cubic feet in 1966. 


12 Canadian Petroleum Association. 1967 Stat- 
istical Yearbook, Calgary, Alberta, 1968. 


The Mineral Industry of Chile 


By Lester R. Brown, Jr.’ 


In 1967, the Government and copper 
producers of Chile completed the first year 
of a joint effort to substantially increase 
copper output, copper exports, and foreign 
exchange earnings. 

Chile, recognizing the need for increased 
foreign exchange earnings to cover the 
financing of additional imports for an in- 
creasing population, has turned to the 
copper industry to help fulfill these needs 
in the shortest possible time. The enact- 
ment of the “Chileanization” laws in 1966 
was the outgrowth of the administration’s 
efforts to carry out these plans. This cop- 
per expansion effort, considered funda- 


mental to Chile’s economic growth, made 
headway during the year but the need for 
extra effort in the four remaining years 
also became evident if the 1971 copper 
production goal of approximately 1.1 mil- 
lion tons is to be attained. 

One of the added benefits to the Govern- 
ment anticipated from increased copper 
output will be greater tax income from 
increased producer profits. The additional 
tax income will aid the Government in its 
anti-inflation program as well as its fiscal 
stabihty effort. A table of selected Chilean 
economic indicators follows: 


Indicator 1965 1966 1967 
Gross National Product (GNP), at current prices ! 
millions of Escudos. - 17,547 24,336 e 29,600 
Population... cours cia is millions. - 8.6 8.8 9.0 
GNP, per capita.. Le EE Escudos. - 2,040 2,765 3,289 
Consumer price index, in percent above previous year 1___._._. 26 17 21.9 
Exchange rates, Escudos per U.S.f: 1 
Bankers spot (buying). .---------------------------- 3.127 3.955 5.031 
Bankers futures (buvingi. --------------------------- 3.310 4.001 5.031 
Brokers (buving)i. 2-2 eee ee 3.739 4.644 5.697 


e Estimate. 


1 U.S. Embassy, Santiago, Chile, State Department Airgram A-654, Economic Trends Report, June 7, 1968. 


12 pp. 


Chile continued to be a significant world 
supplier of certain mineral commodities in 
1967, the principal one being copper in 
various forms. It ranked third in world 
comparisons in production of mine cop- 
per, following the United States and the 
U.S.S.R. and remaining slightly ahead of 
Zambia. It continued to be one of the 
world’s leading copper-exporting countries. 
As a coproduct of the copper industry, 
molybdenum output continued to rank 
Chile in third place in a free world com- 
parison, behind the United States and 
Canada. 


pp. 
2 U.S. Agency for International Development. Economic Data Book for Latin America: Chile. July 1968. 


Chile continued to be the world’s only 
producer of natural nitrates as well as the 
largest producer of iodine, a byproduct of 
the nitrate industry. The country also 
produced significant amounts of iron ore 
for domestic and world markets as well as 
minor amounts of gold and silver, byprod- 
ucts of the copper industry. 

In 1965 the Government administration 
under President Frei proposed legislation 
to greatly expand copper production and 
thereby increase foreign exchange earn- 


1 Foreign mineral specialist, Division of 


International Activities. 
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ings, and to acquire partial ownership of 
the major copper producers. (Political op- 
ponents had proposed outright nationaliza- 
tion.) To accomplish these ends, the 
Chileanization program set more attractive 
and stable tax scales for the companies in 
return for new investments to increase pro- 
duction. Partial Government ownership of 
newly-to-be-established mixed companies 
was to be constituted in a reorganized Cop- 
per Department, to be known as the Cop- 
per Corporation, (Corporación del Cobre) 
(CODELCO), with broad and far-reach- 
ing administrative powers. 

Progress was slow, and the complete 
Chileanization legislation was not finally 
approved until April 25, 1966, when the 
last two measures, State guarantees for 
loans to the proposed mixed companies 
and the granting of certain tax and import 
privileges in return for obligatory rein- 
vestment of profits, were finally passed as 
riders to wage readjustment legislation. 
Much of the rest of 1966 was spent in 
drafting individual agreements with the 
private companies. 

The first investment decree signed under 
Chileanization was on December 9, 1966, 
for Compania Minera Andina S.A. The 
decree established Andina as a mixed 
company whose equity ownership was to 
be held jointly by the Cerro Corp. of New 
York (75 percent) and the Chilean Gov- 
ernment through CODELCO (25 per- 
cent). The decree included among other 
items an authorized investment of $89 
million in the Rio Blanco copper mine proj- 
ect; the establishment of a 15 percent tax 
rate applicable to profits of Compañía 
Minera Andina S.A. and a 30 percent 
withholding tax applicable to dividends or 
profits distributed by Andina to Cerro 
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Corp.; the establishment of a 10 percent 
annual rate of depreciation (with certain 
carry-forward provisions) applicable in the 
calculation of Andina’s taxable income; the 
establishment of Andina’s obligation to 
reinvest a maximum of 4 percent of net 
profits in Chile; and a provision for a 
maximum 25-year franchise period.’ 

Decrees were signed on December 23, 
1966, allowing for the expansion of two 
existing Anaconda Company subsidiaries, 
the Chile Exploration Co. (Chuquicamata) 
and the Andes Copper Mining Co. (El 
Salvador). The investment decree for Com- 
pañía Minera Exótica SA the mixed 
company whose ownership participation 
was established as 75 percent Anaconda 
Company and 25 percent CODELCO, was 
signed on February 10, 1967.. 

The decree for Sociedad Minera El 
Teniente S.A. was signed on March 1, 
1967, and was considered to be the most 
far-reaching of any of the decrees signed. 
For the payment of $80 million, it allowed 
for the transfer of the El Teniente prop- 
erty of the Braden Copper Co., a Ken- 
necott Copper Corp. wholly owned sub- 
sidiary, to a new corporation whose owner- 
ship equity was divided 51 and 49 percent, 
respectively, between CODELCO and 
Braden Copper Co. The transfer was com- 
pleted in April 1967 but Braden continues 
to operate the El Teniente mine under a 
management contract. 

Total investment by the end of 1971 
under the “Chileanization” program has 
been projected at $467 million. Approxi- 
mately 20 percent of this amount had been 
invested by the end of 1967. On this basis, 
it will require an annual $93 million in- 
vestment for the next 4 years to reach the 
target.? 


PRODUCTION 


In 1967 Chilean copper output was 
about the same as in 1966; apparently con- 
siderably more refined copper was pro- 
duced, even allowing for uncertainties of 
the preliminary 1967 data. Chile’s iron ore 
output was 10 percent less in 1967 than 
that reported for 1966. Output of molyb- 
denum in concentrates during 1967 was ap- 
proximately the same as in 1966, reflecting 
the fact that it is obtained as a byproduct 
of copper. 

Among the nonmetals, barite production 
in 1967 increased 130 percent over that of 


1966 although the tonnage remained rela- 
tively small. Some of the increase pre- 
sumably may be in response to increased 
demand from the petroleum industry. 
Chilean nitrate production in 1967 was 
18 percent less than in 1966; output of 
sodium nitrate, the larger component of 
the total, declined 19 percent, while potas- 


2 Cerro Corp. Report on the Rio Blanco Cop- 
per Mine Project. New York, Feb. 24, 1967, 8 


pp. 

3 U.S. Embassy, Santiago, Chile. State Depart- 
ment Airgram A-645, Economic Trends Report, 
June 7, 1968, 11 pp. 
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slum nitrate output declined by 8 percent. 

Chilean sulfur production continued to 
increase. The sulfur content of the refined 
product and that contained in caliche 
reportedly increased 35 percent over that 
of 1966 while the sulfur content of sul- 
furic acid gained 6 percent. The acid pro- 
duction originates in the copper industry. 


Table 1.—Chile: 
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Chilean coal production continued to 
decline as operations became more ex- 
tended and underground haulage distances 
increased. Crude petroleum production de- 
creased for the third consecutive year but 
guarded optimism was expressed as it was 
noted that the year-to-year decrease was 


the smallest of any year since the decline 
began. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 


1963 


1964 1965 1966 1967 P 
Metals: 
Copper content of— 
Ore, concentrate, and precipitates, not 
further porocessed. ------.------------ 46,679 46,088 r31,139 P 39,075 NA 
Matte and slages -__- 9 ISE cee sas oes 
Buster ta a o daa 298,424 308,998 *285,891 P 267,706 NA 
Refined metal... ooo 258,942 278,076 * 288,878 Pp 356,889 397,493 
e EE 604,141 683,343 *605,908 663,670 663,869 
Gold content of— 
Gold ore and concentrate...._troy ounces.. 21,793 9,299 r 1,346 r NA NA 
Copper ore, concentrate, metal. ...-. do___- 53,420 54,497 r: 54,335 74,484 52,867 
Lead ore ---------- lata 26 15 r 255 N NA 
Silver ore_.......-.....-.-.--.-.-- do..-- PQ. ue ae teases NA 
Placer gold - o ooo SE 113 27 45 r NA NA 
Refined metal (other than in above) do. _ 1,937 1,155 r 2,916 NA NA 
Total sat ee he do.... 77,294 64,993 * 58,897 74,514 55,963 
Iron and steel 
Iron ore bouas aiaa thousand tons. _ 8,507 9,853  —r12,145 12,246 11,025 
Average iron content______- percent. _ 64.43 64.40 63.91 63.80 63.49 
Smelter and mill products: 
Pig iron -------- thousand tons. - 418 437 309 433 498 
Ferroalloy8S. --.----.---22---- do___- 17 10 13 r 12 NA 
Steel ingots_.__.__._...___---- do--.- 521 584 477 r 577 638 
Semifinished products. .......- do.-..- 442 474 r 374 449 515 
Rolled products. -_..---.----.- do. 366 379 r 391 r 486 468 
Pipe and structural shapes..... do...- 10 r 10 r9 r 10 5 
Lead content of— 
Ore and concentrate, not further processed. 868 1,116 r 783 r 827 404 
Smelter products... ------------------- 220 oaa aneen e e, ` e te ` e 
AAA IA 1,088 1,116 r 783 r 827 404 
Manganese ore -22-2-2222 MMMM 46,479 19,861 *16,587 17,921 14,854 
Average manganese content... percent. -_ 44.26 46.25 46.77 46.93 46.95 
Mercury ooo oo. 76-pound flasks. - 613 267 r 435 r 96 184 
Molybdenum concentrate, content, molybdenum 
Mi a EE , 903 3,807 r 3,693 r 4,731 4,877 
Silver content of ore and concentrate of — 
Silver. {2s onli. thousand troy ounces._ AE r NA NA 
Copper including blister) ......... do. 2,710 3,041 r r27 Se 2,993 2,232 
Lead and zinc... ~~~ ee o 8 52 r NA NA 
COG AN ce do... 15 4 5 r NA NA 
Total a ad 2,768 3,097 r 2,972 3,610 3,065 
Zinc, content of ore and concentrate. do... 505 1,005 r 1,383 2,087 1,123 
Nonmetals: 
Bares da Se 1,019 1,091 r 2,841 2,038 4,674 
Borates: Ulexite, 33 percent boron oxide (Bai 2,982 3,314 r 4,602 3,742 N 
on portland. ___.___-.-- thousand tons. - 1,166 1,267 r 1,195 1,364 1,203 
slays: 
PHO EET 36,899 45,963 30,675 40,501 29,424 
Other. 25,675 +*29,968 *42,619 37,747 90,753 
Diatomite -222o oaoa ooann a222 NA NA 129 479 20 
Feldspar` EE EEN 424 827 r 525 1,117 897 
Pluorsparie ara tues rNA r NA r NA 21 455 
Gypsum: 
ride EE EEN 116,328 119,160 "101,107 119,620 132,750 
Calecined_______._________.____-------- 47,893 44,063 * 65,232 45,552 48,454 
Iodine -2-22 ers he eee ee eI EL 2,156 2,161 2,280 2,931 2,216 
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Table 1.—Chile: 


(Metric tons unless otherwise specified) 


Production of mineral commodities—Continued 


Commodity ! 1963 1964 1965 1966 1967 P 
Nonmetals—Continued 
Lapis lazuli- -----.-------------- kilograms. - 3,100 16,500 r20,265 `, 8,200 
Limestone --------------- thousand tons. - 1,846 1,923 r 1,784 2,216 1,916 
Nitrates: 
o A Se ee ee do... 993 1,070 1,050 945 762 
Potassaium. ee Oia 143 104 109 117 107 
Total. ica a do..-- 1,136 1,174 1,159 1,062 869 
Phosphates: 
DEER, eebe 13,909 13,138 —r10,074 --....... 220000... 
Guano 
ReG@ MEET 18,248 11,464 17,958 13,354 13,046 
White AAA A A Ses es 3,947 3,587 3,848 2,399 3,261 
Total phosphates. ---------------. 36,104 28,189 *31,880 15,753 16,307 
Possolan -2-2-2 ------ thousand tons. _ 12 141 r 141 145 134 
A EE 0,380 119,111 127,195 128,814 148,551 
Salt; COMMON MA 48,24 93,959 r99,691 202,619 417,678 
Sodium sulfate.. .-------------------------- 32,421 30,685 * 41,488 34,165 18,218 
Sulfur: 
Refined and in caliche. -..------......-. 43,437 43,878 134,965 41,442 55,969 
Content of sulfuric acid. ................ 13,873 15,675 10,635 11,458 12,187 
Total AAA A AN 57,310 59,553 * 45,600 52,900 68,156 
Talon io all 2,582 2,760 r 4,374 2,269 3,174 
Mineral fuels: 
Coal, bituminous and lignite: 
Mine run thousand tons. - 1,719 1,789 1,727 r 1,652 1,496 
Set Marketable -.----------------- do... 1,604 1,677 1,629 r 1,542 1,397 
oke: 
Oven and beehive -..------------ do. 249 246 213 e 200 NA 
aghouge do. 99 83 e 8] e 80 NA 
Natural gas (gross)?__...-.- million cubic feet. r 182,062 ' 221,822 "219,468 "234,954 248,597 
Natural gas liquids 
thousand 42-gallon barrels.. *'3,018 r 3,583 r 3,343 r 3,372 3,273 
Petroleum: 
PUE eeh do 18,206 13,687 12,704 12,428 12,369 
Refinery products: 
Aviation gasolne .-..------ do. 369 r 416 320 284 283 
Motor gasoline._._.._..__..-_- o... "5,744 r 6,121 r 6,417 r 7,250 8,209 
CTOSING ..----------------- do. "1,842 r 1,915 r 1,879 r 2,043 2,330 
Distillate fuel ol. do. *2,685 r 3,096 r 3,059 r 3,658 4,003 
Residual fuel oil_........-.... do. r 3,858 4,072 3,766 5,716 6,870 
Liquid petroleum gas......-... Des 428 r 466 539 r 791 1,654 
Solventa ---------------- do. : 77 r 99 r 106 r 119 129 
Other? EEN do...-- r 37 r 56 r 84 r 270 305 
d NC WEE do.... :15,040 +*16,241 r16,170 r20,131 23,783 


¢ Estimate. P? Preliminary. r Revised. 


NA Not available. 


1In addition to commodities listed, Chile also produces unreported amounts of dolomite, iron oxide pigment 


marble, mica, and silica sand. 
2 Calculated at 35.3145 cubic feet per cubic meter. 


3 Includes mainly naphtha, white gasoline, and asphalt. 


TRADE 


The value of Chile's mineral commodity 
exports increased sharply in 1966 over 
1965 figures and although 1967 data are 
not yet available, there are indications that 
mineral commodity exports again increased, 
though perhaps not at the same high rate. 
Mineral commodity export values for 1965 
and 1966 were approximately $622 million 
and $785 million, respectively. 

The 1966 gain was primarily registered 
in copper exports which were $641 million, 


accounting for some 82 percent of all 
mineral commodity exports and 73 percent 
of all Chilean exports, on a dollar basis. 
Among copper exports in 1966, electro- 
lytic copper registered the largest gain and 
copper wire registered a small increase in 
terms of value. These gains reflected both 
increased tonnages exported and increased 
unit values. An average price of Chilean 
copper on world markets for 1965, 1966 
and 1967 has been given in U.S. cents per 
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pound, 37.5, 47.6, 48.5, respectively.‘ 

On a dollar basis, iron ore exports were 
about the same for the 2 years but the 
tonnage exported in 1966 was about 3 
percent higher than in 1965. 

Molybdenum in concentrates made a 
minor gain in 1966 but shipments of re- 
fined forms were not recorded. 

Iodine exports increased 50 percent in 
1966 over 1965 figures on both a value and 
weight basis. 

On a dollar basis exported nitrates were 
about identical for the 2 years in question 
but there was a small tonnage increase of 
the potassium nitrate form. 

Chilean mineral commodity imports con- 
stituted only about 13 percent of all 
Chilean imports for 1965 and 1966. Crude 
petroleum and petroleum refinery products 
together accounted for between 5 and 6 
percent by value of all Chilean imports, 
followed by smaller value totals for iron 
and steel, fertilizers, and tin. 
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A tabulation comparing mineral com- 
modity trade and total trade follows: 


Value Mineral 
(million dollars) com- 
modi- 
Mineral Total ties’ 
commod- trade share of 
ities total 
(percent) 
Exports: 
1965... 622 688 90.4 
KEE 785 881 89.1 
Imports: 
19692 mia de 82 604 13.6 
1966 A 102 757 13.5 
Net trade balance: 
Le ee eos + 540 +84 XX 
LIO y ts + 683 + 124 XX 


XX Not applicable. 
Source: Comercio Exterior, Chile, 1965 and 1966, 


Departmento de Estadísticas del Servicio de Aduanas 
Santiago, Chile. 


t Work cited in footnote 3. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Table 2.—Chile: 
Commodity 1965 
Metals: 
Copper: 
Ore and concentrate. . -.----.----- 5,819 
Comento nissan adios 12,239 
Precipitates... ----------------- 8,120 
Sulfates <=. sh ee 10 
A 391 
Slag, dross, and skimmings.......- 801 
etal: 
Ingot and other primary forms: 
BLOT eee A 274,182 
Fire refined___....._..__- 68,281 
Electrolytic...----.-.-.-.. 150,738 
Alloys, UnwroUght_.-_....- o.o..... 
Semimanufactures: 
Unalloyed: 
Plates and sheets. ...-. 28,041 
y NA A 36,488 
Other... 649 
Alloyed........------.-- 67 
Gold ores and concentrates, including 16,145 
auriferous polymetal ores and concen- 
trates. 
Iron and steel: 
Iron ore...........thousand tons.. 10,729 
Ferroalloys______.__-.--_-------- 4,904 
Sermmimapufaceturen. 4,957 
Lead, lead-copper, ore, concentrate and 707 
and slag. 
Manganese ore and concentrate._._.._... 12,844 
Mercury. ooo... 76-pound flasks.. 9 
Molybdenum: 
Copneentrate. ------------------- 6,501 
Refined metal ----------------- 1,006 
Silver-copper, and silver-copper-lead con- 30,217 
centrates. 
Zinc: SIA o ica 153 


See footnotes at end of table. 


1966 Principal destinations, 1966 


10,939 wert Germany 6,921; United States 


Japan 8,684; Spain 667. 

West Germany 5,919; Japan 2,544. 
Mainly to Brazil. 

Spain 146; Japan 96. 

All to Sweden. 


239,212 


101,957 
221,343 


29 


United rates 160,095; United Kingdom 

United Kingdom 25,883; Italy 18,760. 

Netherlands 63,095; United Kingdom 
46,453. 

Spain 18; Netherlands 9. 


Italy 2,106; Spain 249. 

United States 6,899; Venezuela 3,372; 
Spain 3,213. 

United States 809; Peru 66. 

United States 71; Uruguay 14. 

Japan 8,742; United States 2,950; 
Poland 2,731 


Japan 7,902; United States 2,383. 
Colombia 2,500; United States 1,621. 
Argentina 6,199; Uruguay 2,970. 


AU to West Germany. 


United Kingdom 1,789; West Germany 
1,568. 


West Germany 26,690; Poland 6,113; 
Japan 4,444. 
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Table 2.—Chile: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Nonmetals: 
Borate, calcium. 0200... 180 90 All to Uruguay. 
GINO A A A 1,695 2,554 All to Peru. 
OAMI o is i aa 2,262 3,384 n States 2,011; United Kingdom 
e ct lo os de ui 
Lapis lazuli_..._..-....... kilograms. ` ` 10,510 6,382 West Germany 2,096; France 1,705. 
E TEE SL ¿aio 
Nitrates: 
Potassium enriched. ----------- 97,607 107,040 United States 70,858; Brazil 12,710. 
SodlüM AA sets 797,697 743,601 United States 272,924; Netherlands 
144,414; Spain 102,350. 
Quart. ona naa Dd Da 
Salt, COMMON cnica daras 20,000 96,183 All to Japan. 
Sodium sulfate. 0000000. 1,275 152 Brazil 101; Uruguay 51. 
Mineral fuels: 
e A 850 1,032 Bolivia 918; United Kingdom 114. 
Coal briquets- ----------------------- 200 22224 
Coal tar products (oils and grengen)... -..-..- Mainly to Peru. 
Natural gas liquids: Propane________-__- 31,403 30,104 All to Argentina. 
Petroleum refinery products: 
Lubricating ol... 41 50 Mainly to Peru. 
Gasoline... ooo oo co. 44 o 
Source: Comercio Exterior, Chile, 1965 and 1966, Departamento de Estadísticas del Servicio de Aduanas, 


Santiago, Chile. 


Table 3.—Chile: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum: 
Bauxite, calcined. -..-.-.......--- 1,562 1,543 Mainly from Guyana. 
In powder form..._..-..- kilograms. - 1,233 12,096 Mainly from China. 
RE A A sees 3,148 2,969 United States 1,988; Canada 953. 
FINES cc os 57 78 Mainly from United States. 
Semimanufactures___.____.__-_---- 216 239 United States 110; Netherlands 51. 
Antimony, all forms. .-....--.-------. 65 65 United Kingdom 45; Formosa 16. 
Bismuth, all forme ---------------- 1 2 Mainly from Peru. 
Cadmium, all forms... -------------- 3 2 Mainly from Mexico. 
Chromium, all forms.. ---------------- 90 193 West Germany 80; France 34. 
Copper and its alloys, semimanufactures_ 14 551 West Germany 384; United States 140. 
Gold, semiwrought and troy ounces. . 5 55 All from United States. 
wrought. 
Iron and steel: 
(TA a oho sees 558 20,659 eo ee 10,636; United States 
10, ° 
Ferroalloys_._..._.._..-...---.--- 396 309 Mainly from United States. 
Fillings, cuttings. ----------.----- 122 45 United States 22; United Kingdom 20. 
1 AA A E E 6, 494 7,865 or aa 3,415; West Germany 
Structural shapes and sections...... 6,054 6,750 West Germany 3,837; United States 
1, H 
Plates and sheets.. .-------------- 31,238 76,352 United States 37,514; Japan 34,652. 
Straps and hoops. -..---------2---- 276 560 West Germany 229; United States 75. 
Pipes and tubes. ...-......--.--.-- 20,165 26,546 United States 10,492; Mexico 7,030. 
A EA 71 1,626 West Germany 1,107; United States 200. 
Rails and accessories. ......-.----- 5,474 8,666 raro aloes 3,086; West Germany 
Special alloy iron and steel. _.....-. 2,405 2,261 West Germany 1,246; Republic of South 
Africa 534. 
Lead: 
Ingots: 
Unalloyed.____.._.-.-------- 1,717 1,534 Peru 974; United States 480. 
Alloyed. -----------2-------- 66 184 Mainly from Peru. 
Semimanufactures. 86 1,167 Mainly from West. Germany. 
Filings, euttings. _--.------------ 1 40 O. 
Manganese and chromium, mixed ore... 13 eee aes 
Mercury... 76-pound flasks.. 3 4 Mainly from Mexico. 
Noe all forms. -..-.--.-..-..-- 2 (1) Mainly from United States. 
ickel: 
INFOS. oia cintas ds 20 39 Canada 14; United Kingdom 7; West 


Germany 7. i 
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Table 3.—Chile: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals—Continued 
Nickel—Continued 
Electrolytic, in pieces. __..._.-...--. 55 27 Canada 13; United States 11. 
Semimanufactures---oooooo----- 13 42 West Germany 27; United States 8. 
Filings, euttings ---------------- 11 15 United Kingdom 10; Canada 5. 
Platinum, all forms. ...... troy ounces. _ 90 433 Switzerland 271; West Germany 124. 
Lo Ingots- eer long tons. 791 949 Malaysia 620; United Kingdom 291. 
inc: 
INP Scania cio is 6,495 4,345 United States 2,228; Peru 1,206. 
Semimanufactures. 00... 265 352 United States 148; West Germany 52. 
Other ores and concentrates, n.e.s. __.-. 106 128 Mainly from Australia. 
Other metals, pn.ep. 36 102 Mainly from West Germany. 
Nonmetals: 
Abrasives: 
Emery and carborundum... 101 112 United States 50; West Germany 36. 
EIERE is tate ee ae ne 100 257 United States 128; West Germany 114. 
Asbestos. -.._-_-_-- 2-2 ee 6,180 8,329 Mainly from Canada. 
Cement. -2-2-2-2 8,143 6,047 West Germany 3,018; United Kingdom 
916; United States 775. 
Chalk EEN 2 52 Mainly from France. 
Clays: 
Bentonite vascas cee ccceeeee 1,847 2,636 Argentina 1,347; United States 1,273. 
et i ten as a S 260 336 Mainly from United States. 
Reiraetorg. ..oooooococonoooooo..- 553 1,281 Do. 
Other neg  ooooooocoococoo..- 1,925 3,035 Do. 
Diatomute -` ------------------------ 320 459 United States 289; Mexico 170. 
elteren ate at 17,479 25,813 Mainly from United States. 
Fertilizers: 
Potassic o ooococococococccooo- 11,134 14,457 France 6,606; Italy 3,781. 
Phospnbhate ` --------------------- 94,938 71,690 United States 30,817; Belgium 17,989. 
Superphosphate.- 2000022. 94,938 109,219 Mainly from United States. 
IA EE 753 1,053 ER 574; Republic of South Africa 
Fuller’s earth. oo0ococooccoo.- 5 232 Mainly from Argentina. 
RED 85 103 West Germany 62; United Kingdom 18. 
A A eee ees, Maeve’ 1 Mainly from West Germany. 
Mero oe o Re TREE cti ol 30 26 O. 
Lithium minerals. `. 15 83 South-West Africa 42; Argentina 41. 
Magnesite: 
(EE 42 22 United Kingdom 17; United States 4. 
Calcined__..-._._-___-_------_-_-- 7,408 4,850 United States 3,604; Austria 867. 
EE ee 1 4 Mainly from Argentina. 
Mineral ewool . ooo 68 14 Mainly from United States. 
SES ER 83 175 Argentina 113; Mexico 62. 
Potassium hydroxide... ---.--------- 182 215 West Germany 78; France 40; Belgium 35. 
A EEN 1,012 825 Mainly from Mexico. 
EE I0 Ae 
SANG BEE 61 145 West Germany 58; United States 34. 
Sodium carbonate_._.____......_--.-_-- 9,997 13,527 Mainly from West Germany. 


West Germany 4,210; United Kingdom 


GPC oeit aa EE 
OU EEN 85 76 All from Belgium. 
Süllür EE 100 10,508 KC States 3,478; West Germany 
, 345. 
VK 262 174 Argentina 91; Italy 60. 
Other nonmetals, n.e8. 12,925 5,621 Mainly from United States. 
Mineral fuels: 
Coal: 
Anthracite... --.--- 494 547 Mainly from West Germany. 
Bituminous. _.........-...-.-.--- 316,366 80,402 All from United States. 
Coke, metallurgical. _._...__.....__-_-- 550 269 Do. 
Petroleum: 
e EE TEE 1,073,061 2,413,044 Mainly from Venesguela. 
Refinery products: 
Gasoline: 
Aviation... 349 9,837 ae Antilles 7,369; Surinam 
Motor. ----------------- 9,915 2,346 Mainly from Netherlands Antilles. 
Kerosine.. ...------0-------- 67,484 73,770 Netherlands Antilles 53,048; Netherlands 
11,002. 
Distillate fuel ol `. 116,099 119,885 Netherlands Antilles 53,334; Peru 40,661. 
Residual fuel ol. 146,468 29,474 All from Venezuela. 
Lubricants, including greases... 48,104 12,715 Mainly from United States. 
Asphalt- cota o cis 364 509 Trinidad and Tobago 340; United 
Kingdom 120. 
PAra. toi a ne 11,367 9,755 E States 4,395; East Germany 
,665. 
Other. eer 272 459 Mainly from United States. 


1 Less than 4 unit. 
Source: Comercio Exterior, Chile, 1965 y 1966, Departmento de Estadísticas del Servicio de Aduanas, 
Santiago, Chile. 
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COMMODITY REVIEW 


METALS 


Copper.—The pattern of Chilean pri- 
mary copper production in 1967 changed 
from previous years even though total 1966 
and 1967 new copper output was nearly 
identical. Although total new copper pro- 
duction for the “Gran Mineria” sector of 
the industry varied little from that of 
1966, a greater proportion of the output 
was in the electrolytic form as a result of 
increased output by Andes Copper's E! 
Salvador operation and the Las Ventanas 
plant of Empresa Nacional de Mineria 
(ENAMI). Higher electrolytic copper out- 
put by these firms more than compensated 
for lower electrolytic copper production 
by Chile Exploration Co.’s Chuquicamata 
operation and for lower fire refined copper 
output by Braden Copper Co.’s El Teni- 
ente property. The latter achieved a rec- 
ord total copper output in 1967, and it 
was understood that some Braden blister 
copper was being processed at the Las 
Ventanas refinery during both 1966 and 
1967. 

The pattern change toward higher 
electrolytic copper output was the result 
of the first full year of operation of the 
Las Ventanas refinery, which increased 
output to 80,744 metric tons based on 
blister obtained from Braden and ENAMI. 

Stripping operations were started in 
September 1967 to develop the Exótica 
ore body, adjacent to the Chuquicamata 
deposit. As one of the results of “Chilean- 
ization,” this ore body is to be operated 
by Compania Minera Exotica, S.A. Ore 
delivery was programed to start in mid- 
1970 after removal of some 90 million 
tons of overburden. The ore, principally 
chrysocolla, will be treated at the Chuqui- 
camata oxide plant on a toll basis, thus 
filling a gap that has developed as Chu- 
quicamata’s oxide ore is phased out. It 
has been planned that Exotica will pro- 
duce 100,000 metric tons of copper 
annually.® 

The El Teniente mine set a new copper 
production record in 1967 at a reported 
184,863 metric tons, a 27-percent increase 
over that of the previous year. The record 
was even more notable in that it occurred 
as ownership passed from the Braden Cop- 
per Co. to the newly formed Sociedad 
Minera El Teniente S.A. A $230 million 


expansion program has been initiated to 
increase copper production approximately 
60 percent over the 160,000-metric-ton 
capacity of 1967. Plans include a new 
haulage and access tunnel, a new con- 
centrator at Colon, enlargement of the 
Caletones smelter, and replacement of the 
Rancagua-Sewell narrow-gage railway with 
a modern highway.® 

Compañía Minera Andina S.A. (An- 
dina) was a newcomer to the Chilean 
mining scene, as full-scale construction of 
the Rio Blanco copper project started in 
early 1967. Andina will operate the Rio 
Blanco copper mine, 60 kilometers north- 
east of Santiago, at an elevation of about 
12,500 feet in an area of severe physical 
handicaps and heavy snow. Snow control 
methods to insure maximum travel on the 
mine access road include erection of 
avalanche-diverting barricades, control of 
snowslides by artillery, and strategic de- 
ployment of snow-removal equipment. 

Mining will employ the block caving 
method and will commence at a rate of 
11,500 metric tons per day. The ore body 
reportedly contains about 109 million 
metric tons of disseminated chalcopyrite 
ore averaging 1.58 percent copper. After 
the ore is collected through various 
raises, it will be transported horizontally 
to an underground mill after which the 
concentrate will be piped to a filtering 
and drying plant. From there the con- 
centrate will either be smelted at Las 
Ventanas or exported. 

Preparation of the mine and related 
facilities is scheduled to be completed and 
concentrate production to begin in early 


1971.” 


Iron Ore.—Compañía de Acero del 
Pacifico SA (CAP), Chile’s principal iron 
and steel producer, continued to operate its 
Algarrobo open pit iron mine about 40 
kilometers southeast of the port of 
Guacolda in Atacama Province in north- 
ern Chile. The mine produced 3,218,260 
metric tons of iron ore, slightly less than 


the 3,337,261 tons produced in the pre- 


Annual Report, 
Annual Report, 


$ The Anaconda Company. 
March 1968, 36 pp. 

6 Kennecott Copper Corp. 
March 1968, 32 pp. 

7 Work cited in footnote 2. 

8 Companía de Acero del Pacífico, S.A., An- 
nual Report, July 1, 1966, to June 30, 1967, 29 
pp. 
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vious period.’ The reduction was credited 
to a work stoppage, the need of increased 
selective mining to secure product quality, 
and storage problems in the port of 
Guacolda. Of the total production reported 
in the period, 2,797,727 tons was exported. 

Studies of ore reserves and processing 
improvement were continued, to assure 
that the product remain competitive on 
world markets. CAP reported that studies 
and the preliminary engineering of an ore 
concentrating plant had been contracted, 
and it was hoped plant operation might 
begin in 1970. The facility will treat 
crushing-plant rejects containing about 45 
percent iron that totaled some 6.5 million 
tons at yearend and that have been ac- 
cumulating at the rate of 1.5 million tons 
annually. 

Bethlehem-Chile Iron Mines Co., a 
wholly owned subsidiary of Bethlehem 
Steel Corp. of the United States, was the 
only Chilean iron ore producer included 
in the “Gran Mineria” category; as such, 
it remained exempt from the requirement 
of returning all foreign earnings to Chile. 
The company is contractually obligated 
to supply all iron ore required by CAP’s 
Huachipato steel plant. 

Early in 1967, Bethlehem-Chile an- 
nounced plans to invest $20 million to 
increase iron ore output from its Romeral 
mine, in Coquimbo Province, 25 kilo- 
meters north of La Serena. Also included 
were plans to step up the waste removal 
necessary for the mine's exploitation. An- 
nual concentrate production was to be 
increased from 3 million to 4,083,000 tons 
and annual waste removal from 8 million 
to 22.5 million tons. 

These principal items are to be included 
in the capital outlay: Electric power 
shovels, front-end loaders, various diesel 
haulage trucks and tractor rippers, all for 
pit operations; a new concentrating plant 
to replace the one presently in operation; 
new railroad haulage equipment, both ore 
cars and diesel-electric locomotives; in- 
creased generating capacity for the power- 
plant, port improvements to permit ships 
of 80,000 to 100,000 tons to be loaded; 
and increased port storage capacity from 
600,000 tons to 2 million tons. 

The Romeral ore body is lenticular in 
shape and of variable mineralization and 
grade, ranging from 30 to 65 percent iron 
with an erratic distribution of phosphorus 
as its principal impurity. The principal 


189 


mineral is magnetite. Calculated reserves 
total 112 million tons of ore from which 
it is estimated 80 million tons of con- 
centrate with a grade superior to 64 per- 
cent iron can be produced. This will re- 
quire the removal of 229 million tons of 
waste material. Bethlehem-Chile Iron 
Mines Co. shipments for 1967 were re- 
ported ° as follows: 


Metric tons 


Romeral Division: 
Furnace ore shipped to: 


United States. ._......-.-.. 501,842 
E ad ia 1,471,559 
CAP Cd csi ca E Da 668 , 990 
Local sales... 65 
Total AA IR 2,642,456 
Tofo Division: o 
Furnace ore shipped to: 
JA we 209,000 
CAP ata cd 15,000 
Local sales... 79 
Total sauna 224,079 


Total Chilean iron ore exports have 
more than doubled since 1960. 


Iron and Steel.—In light of the sustained 
growth in Chilean consumption of iron 
and steel products, as well as a potential 
export market, CAP, the country's largest 
steelmaker, has been carrying forward a 
continual expansion program. CAP's 
Huachipato plant, near the port of 
Talcahuano in Concepción Province, is 
near the country's largest coal mines and 
reserves at Lota and Coronel, as well as 
an abundant source of water for industrial 
uses, the Bio-Bio River. Production from 
the Huachipato plant for the past 3 fiscal 
years was as follows: 


Metric tons 


1964-65 1965-66 1966-67 


Product 

Pig iron. ...__.-.-..- 406,138 309,744 500,825 
Steel ingots. ....... 541,095 438,151 589,743 
Semifinished 

products____.___- 462,751 376,104 502,904 
Finished product, 

(rolled)__.._.___- 363,249 384,118 402,407 
Pipes 65 ee coe ss 12,018 9,217 5,398 


Source: Cía. de Acero del Pacífico S.A. Twenty- 
second Annual Report for Fiscal Year 1966/1967. 
Santiago, Chile, September 1967, 29 pp. 


9 Skilling’s Mining Reveiw. V. 57 No. 8 Feb. 
24, 1968, p. 8. 
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Huachipato’s second blast furnace was 
completed in 1966, giving the plant a 
wider margin of safety against production 
stoppages and helping to insure the annual 
plant capacity of 650,000 to 700,000 ingot 
tons. Plans call for this capacity to be 
increased to 1 million ingot tons of steel 
annually by 1971. By that same date, an 
additional 39 coke ovens are scheduled to 
be installed, bringing the plant total to 
109. 

Two new 90-ton oxygen converters are 
under construction at the plant and are 
scheduled for completion within the next 
4 years. The new shop will have a capacity 
of 800,000 tons of ingo: steel annually and 
will replace the present Siemens-Martin 
system.* 

An electrolytic tinning line, scheduled 
under an earlier (1962-65) expansion 
plan, was reportedly slated to start pro- 
duction in September 1968 at the 
Huachipato plant. Costing US$10 million, 
the line’s annual capacity is initially to be 
65,000 tons, later to be increased to 140,- 
000 tons.!! 


Vanadium.—CAP’s annual report for 
fiscal 1966-67 indicated that an accord 
had been reached with the Continental 
Ore Corp. of New York (COC) regarding 
the installation of a plant for the recovery 
of vanadium pentoxide (V205) from the 
steel slag in the Huachipato area. A cor- 
poration (Vanadio S.A.) was to be 
formed, in which CAP and COC would 
be partners.’” 


NONMETALS 


Fertilizer Materials.—Nitrogenous **,—- 
Nitrate production continued to decline in 
1967, with total output falling 18 percent, 
sodium nitrate output dechning 19 per- 
cent, and potassium nitrate output drop- 
ping 8 percent. 

Anglo-Lautaro Nitrate Co. remained the 
country's major nitrate producer, follwed 
by Empresa Salitrera Victoria, which since 
1960 has been operated by the Govern- 
ment through Corporación de Fomento de 
la Producción (CORFO). 

In late 1966, Anglo-Lautaro made 
known to the Government plans to make 
production changes in its Maria Elena 
operation. According to the company, be- 
cause of increased production costs and 
tightening conditions in the world market, 
the Maria Elena facility was operating at 
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a loss. The projected restructuring was to 
include elimination of sodium nitrate pro- 
duction, an increase of annual potassium 
nitrate production to 200,000 tons, and 
annual outputs of 189,000 tons of sodium 
sulfate and 1,000 tons of iodine, and would 
require 1,800 fewer men. 

Chilean nitrate exports for 1967 were 
as follows: 


Destination Metric tons 

United States_________________..__-_ 266,474 
AAA A N E 69,826 
Netherlands... o oo 47,220 
o: TA T A O A A 37,575 
Japan di a rs ra ine 35,100 
Y A A tee ween 24,984 
MexXICO coc. diesen e SEET 19,701 
A ENEE beeen 12,000 
OtherS A teed eae od gees 120,886 

Kc AA A 633,766 


MINERAL FUELS 


Natural Gas.—The Empresa Nacional de 
Petróleo (ENAP), the State petroleum 
enterprise and the sole natural gas pro- 
ducer in Chile, reported a 1967 production 
of 248,597 million cubic feet,!* 5.8 percent 
over that of 1966. Over 75 percent of pro- 
duction was reinjected with Posesión (a 
mainland field) and Cullen (a Tierra del 
Fuego Island field) fields receiving the 
major portions. 

ENAP completed a  150-kilometer 
natural gas transmission line at yearend 
1966, linking Kimiri-Aike field and the 
city of Punta Arenas. The principal con- 
sumer was the electric power plant of 
Empresa de Electricidad S.A. (END- 
ESA). Gas sales amounted to about 318 
million cubic feet for the year.* 


Petroleum.—Crude petroleum produc- 
tion in 1967 decreased slightly from the 
1966 total, but it was the smallest year- 
to-year percentage change since the first 
decrease was recorded in 1965, and 


10U.S. Embassy, Santiago, Chile, State 
Department Airgram A-142, Sept. 15, 1967, 7 pọ. 

11 Tin International. Tin Publications, Ltd., 
London, May 1968, p. 122. 

12 Cía. de Acero del Pacífico S.A. Twenty- 
second Annual Report for Fiscal Year 1966-67. 
Santiago, Chile, September 1967, 29 pp. 

13 U.S. Embassy, Santiago, Chile. State De- 
partment Airgrams: A-544, Mar. 3, 1967; A- 
256, Nov. 24, 1967; A-265, Dec. 1, 1967; and 
A-378, Jan. 29, 1968. 

14 Cubic meters are converted to cubic feet 
at the rate of 35.3145 cubic feet per cubic 
meter. 

15 Empresa Nacional del Petróleo, Corporación 
de Fomento de la Producción, Santiago. Annual 
Report. 1967, 16 pp. 
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ENAP expressed guarded hopes as the 
daily production averages for the last 
quarter surpassed those for the last quar- 
ters of 1965 and 1966. Slightly more than 
half of the total came from fields on 
Tierra del Fuego as it had for the previous 
2 years. 

No new petroleum discoveries were 
made during the year. Almost twice as 
many wells were drilled in 1967 as in 
1966 but the average termination depth 
was 2,110 meters in 1967 compared with 
2,675 meters in 1966. A comparative table 
of well terminations for the last 2 years 
follows: 


Number of completions 


Type of well 
Petro- Gas Dry Total 
leum 
1966: ! 
Exploration._.._.._... ae 2 10 12 
Extension_________- Ka 2 6 8 
Development, 6 2 6 14 
Total 6 6 22 34 
1967: o 
Exploration. ..-....- Le pias 7 7 
Extension......--.--- 3 3 13 19 
Development... 24 4 11 39 
E 27 7 31 65 


1 Empresa Nactional del Petróleo, Corporación de 
Fomento de la Producción, Santiago. Annual Report. 
1966, 16 pp. 


ENAP continued to operate gas treat- 
ment plants at the Manantiales and 
Cullen fields on Tierra del Fuego and an 
adsorption plant at the Posesión field, 
north of the Strait of Magellan during 
1967. The major part of the country's 
liquid fuel needs, however, was met by 
output of two petroleum refineries, one in 
Concón in Valparaiso Province and the 
other in Concepción Province. It was 
estimated that the combined productions 
of the two refineries and the gas plants 
of Manantiales and Cullen supplied re- 
quirements to the following degree: Motor 
and aviation gasoline, kerosine, and liquid 
petroleum gas 100 percent; distillate fuel 
oil 95 percent; and residual fuel oil 75 
percent. 

The Concepción refinery started opera- 
tions at the end of 1966, and officially in- 
augurated on March 13, 1967, has assumed 
some of the load previously carried by the 
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Concón refinery. During 1967, the two 
refineries processed 24,520,195 barrels of 
crude, 11,999 700 supplied by Chile, and 
12,520,495 imported. The net production 
for sale from the two refineries was of the 
following order for 1967: 


Net production 
(thousand U.S. 
Commodity 42-gallon barrels) 


Concón Concepción 


Motor gasoline____________- 3,604 4,487 
Aviation gasoline__________- 283 Lula 
Kerosine o ooo... 881 1,411 
Distillate fuel ol, 1,493 2,362 
Residual fuel oul, 5,021 1,849 
Liquid petroleum gas......--. 396 1,259 
Other, including solvents. - - - 483 -...-..-. 

NOUR foc oe oe Gos 12,111 11,368 


About midyear, construction of a 350- 
kilometer pipeline from Concepción to San 
Fernando was finished, connecting with an 
older pipeline between Concón-Maipú and 
San Fernando thus allowing both refineries 
to feed the Santiago area and, in time, aid 
in a better feed for the Central-South 
Chile zone. The pumping of products from 
Concepcion north was initiated at the end 
of July, and in November the San Fer- 
nando terminal received its first delivery 
of liquid petroleum gas. 

Petroquimica Chilena S. A., a State 
petrochemical entity, was established in 
1967 (to replace Petroquimica Chilena 
Ltda.) with capital supplied equally by 
the Corporación de Fomento de la Pro- 
ducción (CORFO) and ENAP. Its object 
was the alinement and development of the 
national petrochemical industry. Part of its 
plans include the construction of various 
petrochemical plants, generally to be 
located in the San Vicente area. Construc- 
tion progressed in 1967 in the Concepción 
area on a basic chlorine products plant 
whose output will include part of the feed 
stocks for other petrochemical plants of the 
area as well as caustic soda and hydro- 
chloric acid. 

Based on Petroquímica Chilena S.A.’s 
large gas holdings in the Magallanes area, 
market studies were underway to deter- 
mine the feasibility of installing a large 
capacity plant to manufacture nitrogen 
derivatives such as ammonia, urea, and 
other fertilizers. 
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The Mineral Industry 
of Mainland China 


By K. P Wang” 


Mainland China continued to be an im- 
portant mineral producer by world stand- 
ards, however, mineral output value (mine 
output plus added value derived from 
smelting and processing) may have de- 
clined 30 percent from the $4 to $4.5 bil- 
lion estimated for 1966. The year 1967 was 
the second of the Cultural Revolution, 
with politics adversely affecting economics 
and industrial production. The year began 
with a militant call to destroy anti-Maoists 
and ended in a partially successful cam- 
paign to end violence and disorder. It was 
officially admitted that numerous and 
wide-spread armed clashes and open con- 
flicts took place between industrial workers 
and technocrats (technologists and techni- 
cians), peasants, soldiers, and Red Guard 
students. In addition, the railroad system 
was disrupted, and there was much un- 
authorized borrowing of trucks for dem- 
onstrations and other activities. 

A significant development in 1967 
directly influencing mineral output was the 
role played by the Chinese People’s Libera- 
tion Army (PLA) in maintaining order. 
At yearend, Peking claimed undisputed 
control of only three major municipali- 
ties and six provinces, whereas PLA held 
the power elsewhere. The PLA was given 
unprecedented access to management of 
the economy, and it helped restore nor- 


mality to many industrial and mining 
centers. The brief open defiance to 
Peking of the military authority in 
Wuhan, a well-known steel center, in 


July caused widespread repercussions and 
showed that even the Army was not quite 
unified. 

The sharp decline in industrial activities 
was accentuated by the breakdown of sup- 
ply and products delivery systems. Good 
agricultural performance also was marred 


by political disorder plus difficulties in ob- 
taining fertilizers. Foreign trade suffered 
accordingly. Capital construction, which 
had picked up sharply in 1966, came to a 
standstill in 1967. Technical personnel and 
industrial workers found it hard to recover 
from the harassment of the Red Guard. 
Loss of 2 years of schooling created a fur- 
ther gap in future supply of technicians. 
The net effect of the Cultural Revolution 
in 1966-67 is that the Chinese mineral 
industries will not achieve substantial 
growth again until the 1970’s. 

Every important sector of the mineral 
industry except salt, had a bad year. After 
a record high production year in 1966, 
Taching in Manchuria—the country’s lead- 
ing oil center—encountered serious labor 
problems in 1967, such as 10,000 Red 
Guards leaving work and going to Peking, 
and brief, but nevertheless outright, fights 
between Maoists and anti-Maoists. The 
new Shengli oilfield in Shantung under- 
went further development in 1967 with no 
great mishap. Armed clashes took place at 
the Karamai oilfield in Sinkiang during 
May. Several blast furnaces at the famous 
Anshan steelworks were damaged during 
an August 1967 scuffle, after a peaceful first 
half year. Most other steel centers also went 
through civil strife. The coal industry suf- 
fered a similar fate, with problems com- 
pounded by the transport bottleneck which 
in turn created coal shortages at consump- 
tion points. Despite great need for fertil- 
izers, expansion of facilities had to slow 
down. Reduced construction cut deeply in- 
to demand for cement. Nonetheless, China 
exploded its first hydrogen bomb on June 
7,1967, following five successful nuclear 
tests in the last 5 years. 


1 Chief area specialist, Far East—South Asia, 
Division of International Activities. 
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PRODUCTION 


The Peking official organ—Jen-Min Jih- 
Pao’s (Peoples Daily) —voiced a sober note 
in its 1968 New Year’s editorial and 
avoided any favorable claims in industrial 
output. Instead, it stressed the prime 
economic task ahead of restoring order and 
providing leadership for the sluggish, de- 
flated economy. There was no mention of 
the Third 5-Year Plan, supposed to have 
started in 1966. This suggested that the 
near disastrous performance of the econ- 
omy in 1967 made it necessary to set aside 
this ambitious plan for at least several 
years. 


Only certain lesser mineral industries 
escaped serious cutbacks in 1967. Salt out- 
put held its own because producing fields 
along the Yellow Sea coasts escaped politi- 
cal turmoil. Output of most of the nonfer- 
rous metals produced chiefly for export, 
such as tungsten, tin, antimony, mercury, 
and bismuth, was down, slightly not so 
much because of the Cultural Revolution 
but rather because of difficulty in selling 
in world markets. Some lesser nonmetallics 
not so affected by transportation were pro- 
duced at about 1966 levels to meet domes- 
tic and international demand. Internally, 


Table 1.—Mainland China: Production of metals and minerals + 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Aluminum: 
AE 400,000 400,000 400,000 400,000 350,000 
A AAA 200,000 200,000 200,000 200,000 175,000 
Metal, refined________..______--_-- 100,000 100,000 100,000 100,000 80,000 
Antimony, mine... 15,000 15,000 15,000 15,000 12,000 
Bismuth, mune oo ooo ooo 300 300 300 300 250 
Copper: 
Mea sandalias ia id 90,000 90,000 90,000 90,000 80,000 
Metal, refined.____....-...-....--.- 100,000 100,000 100,000 100,000 90,000 
Gold <a cad troy ounces.. 60,000 60,000 60,000 60,000 50,000 
Iron and steel: 
Iron ore ?_________- thousand tons. 35,000 37,000 39,000 40,000 28,000 
Pig iron-._.-.-- EE do. 17,000 18,000 19,000 20,000 14,000 
Steel ingot. ..--------------- do.... 12,000 14,000 15,000 16,000 11,000 
i Dee EE do. 10,000 11,000 12,000 13,000 9,000 
ead: 
MINe Eelere lc ns 100,000 100,000 100,000 100,000 90,000 
Metal, refined ` 020000. 90,000 100,000 100,000 100,000 90,000 
Magnesium A EN Dds ares heat A 1,000 1,000 1,000 1,000 1,000 
Manganese ore_________- thousand tons. _ 1,000 1,000 1,000 1,000 700 
Mereury ooo... 76-pound flasks.. 26,000 26,000 26,000 26,000 20,000 
Molybdenum, mune... 1,50 1,500 1,500 1,500 1,500 
SUVs ot ees troy ounces.. 800,000 800,000 800,000 800,000 600,000 
Tin, retned --_----------- long tons. . 28,000 25,000 25,000 22,000 20,000 
Tungsten concentrate, about 68 percent 
e 8 EE r 20,000 r 18,000 r 15,000 r 15,000 15,000 
nine: 
Mine 2.5633 ee 100,000 100,000 100,000 100,000 90,000 
Metal, repned -----------—- 90,000 90,000 90,000 90,000 80,000 
Nonmetals: 
E o SE 100 , 000 120,000 130,000  r 140,000 150,000 
A O 80,000 100,000 100,000 *110,000 100,000 
Cement.- __---------- thousand tons.. 10,000 10,500 11,060 11,000 8,000 
Fluorspar---- ee De ee 200,000 200 , 000 220,000 * 250,000 250,000 
Graphite- EES 40,000 40,000 40,000 40,000 30,000 
Gypsum____________ eee 500,000 600,000 600,000 600,000 500 , 000 
Magnesite __-_-_----_- thousand tons. _ 900 ,000 1,000 1,000 800 
Phosphate rock, do 700 800 900 1,000 1,000 
EELER, coca tad ee on do___- 1,200 1,300 1,500 1,500 1,500 
EE een ett do 10,500 10,000 13,000 13,000 13,000 
UNE ici ra dl ee 250,000 250,000 250,000 250,000 250,000 
KEEN 150,000 150,000 150,000 150,000 150,000 
Mineral fuels 
(A EE thousand tons... 270,000 290,000 300,000 325,000 225,000 
Coke rustica nadia teta ca tal do 15,000 15,000 16,000 17,000 13,000 
Petroleum: 
CRUGC@ sauce T do.... 7,500 8,500 10,000 13,000 11,000 
Refinery products. -__.--..... do.... 7,000 8,000 9,000 12,500 10,000 
e Estimate. r Revised. 


1 Mostly diasporic bauxite. Data shown include only the bauxite for aluminum manufacture; in addition 
100,000 to 200,000 tons was produced each year for making refractories. 
2 Converted to equivalent 50 percent Fe ore. 
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asbestos and fertilizer raw materials found 
adequate markets. Externally, fluorspar, 
steatite, talc, and barite were readily sold 
in 1967. 

In contrast, 1966 had been a banner year 
overall, with output of iron and steel, coal, 
petroleum, electric power, chemicals and 
fertilizers, and building materials (includ- 
ing cement) exceeding targets. The Chi- 
nese also claimed that they can make most 
of the basic capital equipment needed for 
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iron and steel plants, coal mines, oilfields 
and refineries, chemical and cement plants, 
and power stations. 

Steel and coal each accounted for one- 
third of the total 1967 mineral production 
value; and petroleum, nonferrous metals, 
and cement together made up one-fourth. 
At yearend 1967, serious efforts were being 
made to bring mineral output levels back 
to normalcy. 


TRADE 


Overall trade volume of mainland China, 
never much of a trading country, declined 
slightly from 1966 levels, to possibly $4 bil- 
lion. A surplus of several hundred million 
dollars had changed to a deficit because 
of inability to export. Trade with Eastern 
Europe, including the Soviet Union, con- 
tinued to drop in 1967; and trade with the 
free world (about $3 billion) did not 
take up all the slack. Minerals and metals, 
however, remained significant in total 
trade. Much of mainland China’s mineral 
related trade with the outside world in- 
volved export of traditional commodities— 
selected nonferrous metals, coal, cement, 
salt, and other nonmetallics, and import 
of large quantities of fertilizers, modest 
tonnages of steel products, and some new 
plant, industrial and mining equipment. 

For lack of published trade figures on 
mainland China, mineral import data on 
Japan, the U.S.S.R., and Poland are pre- 
sented in table 2 to show trends. In 1966, 
these three countries together imported 
from mainland China about 4,100 metric 
tons of tungsten concentrate, 1,800 tons 
of tin, 1,600 tons of antimony ore, 3,000 
flasks of mercury, a million tons of salt, 
166,000 tons of fluorspar, 47,300 tons of 
talc and steatite, 44,700 tons of barite, 
and nearly 900,000 tons each of coal 
(mostly coking coal, the rest anthracite) 
and ferrous materials. In the same year, 
Western Europe also imported from 
mainland China about 3,200 tons of tin, 
8,000 tons of tungsten concentrate, and 
40,000 tons of fluorspar, among other 
minerals, and Hong Kong imported 
910,000 tons of cement. 

Fertilizer imports constituted an impor- 
tant part of mineral trade. During 1967, 
roughly 5 million tons was imported—2.6 


million from Western Europe and 2.4 mil- 
lion from Japan—valued at nearly $200 
million c.i.f. In addition, 750,000 tons of 
phosphate rock came from Morocco. Petro- 
leum imports, formerly mainly from the 
Soviet Union, had dwindled to low levels. 
Steel imports remained important. Japan 
exported about 610,000 tons of various 
steel products to mainland china in 1967, 
valued at perhaps $100 million. During the 
Canton Trade Fairs, approximately 850,- 
000 tons of steel products was contracted 
for delivery in 1968, roughly 450,000 tons 
from Japan and 400,000 tons from West 
Germany; within the Japanese quota about 
half represented seamless steel pipe. In 
1966-67, the Chinese steel industry started 
to buy scrap iron from Japan. About 
20,000 tons of copper were purchased from 
Chile in 1967, valued at more than $15 
million. Estimated imports in 1966 were 
10,000 tons from Chile and up to 40,000 
tons from Western Europe. Mainland 
China continued purchases of gold and 
platinum in the London market in 1967, 
after buying 1.6 million ounces of gold in 
1966—half the 1965 level. 

Importation of mineral-related plants 
and equipment was significant. During re- 
cent years, an Imperial Smelting Process 
nonferrous plant was contracted from the 
United Kingdom, oxygen converter units 
were ordered from Austria, copper and 
iron mining equipment came from 
Sweden, fertilizer plants were purchased 
from the United Kingdom, Italy, and 
Japan, a West German Lurgi gas plant 
was being built, and negotiations were 
underway to obtain a large rolling mill 
from a European consortium headed by 
West Germany. 
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Table 2.—Mainland China: Exports of selected metals and minerals to Japan, 


U.S.S.R., and Poland 
(Metric tons unless otherwise specified) š 
Japan 
Commodity — U.S.S.R. Poland 
1966 1967 1966 1966 

Metals: 

Antimony ore and eoneentrate ocn... 1,610 2,625 NA NA 

IN AM i a lara ls a Sed ns eee 325,288 240.080: iia. ue 

1 EE 519,392 218,300 NA cenar 

Manganese ore... ---------------------------------- 15,682 ER TEE 10,445 

Mercury - - ------------------------- 76-pound flasks.. _..._... 100 2,000 98 

A EE long tons. ` 992 738 490 168 

Tungsten concentrate --------------------------- 445 569 3,000 650 
Nonmetals: 

(Te d EE 37,680 26,695 `. 6,999 

NIE DAP EEN 97,330 129,291 49,700 18,509 

Sl EE 905,779 982,770 99,700 

Tale and steatite- o occ oo 25,800 40,010 29 , 900 1,499 
Mineral fuels: 

dc te Soh oe ee 228,916 190,594 _ o... 

Coking Coal. 2 nb EE E 650,846 891,008 22222222 0000... 


NA Not available. 


Source: Official trade returns of Japan, the U.S.S.R., and Poland. 
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METALS use and to make special efforts to explore 
e for copper. Several sizable porphyry 
Aluminum.—The Fushun plant in Man- copper deposits reportedly had been 


churia, rated at perhaps 80,000 to 100,000 
tons of metal yearly, has been the key to 
Chinese aluminum production. In recent 
years, the Chinese were seeking European 
and Japanese help in expanding aluminum 
facilities. 


Antimony.—Antimony production has 
been in the doldrums, and Chinese output 
declined further in 1967. Hsikwangshan 
in Hunan Province was the main produc- 
tion center, but Kwangsi gained in rela- 
tive significance. China may be the 
worlds leading antimony producer, but 
value of this output has remained small. 


Bismuth.—Mainland China has long 
been an important bismuth producer. The 
bulk of the bismuth, found in association 
with tungsten and nonferrous metals, was 
exported. 


Chromium.—Chromite was still in short 
supply. Albania exported 83,500 tons to 
mainland China in 1964, which is indica- 
tive of more recent levels of consumption. 


Copper.—Mainland China continued to 
experience an acute shortage of copper, 
despite reduced demand resulting from 
lower levels of industrial activity in 1967. 
This shortage had prompted the country 
to turn more to aluminum for electrical 


found in North China. Various overtures 
have been made to purchase Japanese 
copper smelters, in order to exploit 
sizable reserves already delineated. To 
date, however, no contract has been 
signed. Eventually, the Chinese should be 
able to produce considerably more than 
the 90,000 to 100,000-ton levels attained 


in recent years. 


Iron and Steel.—The Chinese Com- 
munists did not claim any records in iron 
and steel during 1967. In fact, they re- 
ported that Revolutionary Committees, 
made up of PLA, labor and technocrat 
representatives, and Red Guard, had been 
organized at most major centers. Swift 
action by the PLA prevented excessive 
losses in production and serious damage 
to facilities. Nevertheless, work disruptions 
at mines and plants plus serious transport 
bottlenecks took their toll, and mainland 
China's steel production declined at least 
30 percent in 1967. In contrast, 1966 had 
been a banner year, with all major steel 
centers fulfilling targets before the Cul- 
tural Revolution struck. 

To complement internal achievements 
and to fill the technical void created by 
the Sino-Soviet rift, the Chinese Com- 
munists had in 1965-66 embarked upon a 
program of purchasing foreign steel plants 
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along with the know-how. The biggest deal 
to be negotiated was with a European con- 
sortium headed by the West German firm 
DEMAG AG to build a $150 million, 3- 
million-ton annual capacity steel rolling 
mill. Negotiations were called off at year- 
end 1967. The Austrians who were build- 
ing LD (Linz-Donawitz) oxygen converters 
at the Taiyuan steelworks had to leave 
without completing construction, because 
of the political upheaval. A deal to buy 
a West German steel tubing plant from 
Mannesman A.G. was reportedly signed but 
construction had not yet started by late 
1967. The Japanese firm Hitachi Ship- 
building Co. was negotiating to sell a large 
sintering and pelletizing plant to the 
Chinese Communists. 


Anshan, a large integrated steel center 
by world standards with 10 blast furnaces 
ranging in size from 585 to 1,513 cubic 
meters (or about 2,600 tons per day for the 
largest) ? and 25 open hearths, had been 
capable of producing roughly 6 million 
tons of steel ingot annually. It managed 
to escape the worst hazards of the Cultural 
Revolution until mid-August 1967, when 
an armed struggle and damage to several 
blast furnaces was reported. Although 
order was quickly restored, normal opera- 
tions had been seriously disrupted. No 
doubt steel ingot production had dropped 
to 4 to 5 million tons in 1967. In contrast, 
Anshan had had a record high year in 
1966. It successfully introduced the prac- 
tice of injecting slurry coal (sometimes also 
tar and coal gas) and heavy oil under high 
temperature and pressure at its No. 9 
blast furnace to bring coke consumption 
down to below 400 kilograms per ton of 
pig. Low-alloy steel was stressed, and the 
No. 24 open hearth produced more than 
1,000 heats of this at one stretch. 


The Wuhan steelworks, with 1,386- and 
1,436-cubic-meter blast furnaces, five open 
hearth furnaces (four 500-ton and one 250- 
ton), three byproduct coke plants, and 
various rolling mills, had been rated at 
about 1.5 million tons of steel ingot yearly 
for its “first stage” capacity. Production 
had finally hit stride in 1966, but trouble 
started at the turn of the year and the 
Revolutionary Committee had to take 
over. There was another 2-month impasse 
beginning in July 1967 when the Wuhan 
military personnel openly defied Peking. 

The Shihchingshan-Tangshan-Tientsin- 
Peiping complex, with an annual capacity 
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of more than 1.5 million tons of steel, had 
a reasonably good year, because of proxim- 
ity to the capital. Shihchingshan with three 
blast furnaces (413, 512, and 963 cubic 
meters), three coke units, and top-blown 
oxygen converters, has been the key in this 
complex. Injection of anthracite dust along 
with other fuels into blast furnaces, a 
practice thought hazardous by Westerners 
and Japanese, has been successfully done 
at Shihchingshan. 

The Paotou steelworks is oriented 
around a 1,513-cubic-meter blast furnace, 
possibly two 600-ton open hearth furnaces, 
and related byproduct coke unit and roll- 
ing mills. Operational difficulties were 
finally smoothed out in 1966 when out- 
puts for most items were said to be 50 to 
100 percent greater than in 1965. How- 
ever, there was also a great deal of strife 
at Paotou in 1967. 

The Taiyuan steelworks was still under 
construction when the Cultural Revolution 
began. Five blast furnaces (963 and 291 
cubic meters plus three smaller ones) and 
various steel furances, including open 
hearths, electric furnaces, and converters 
had already been installed, whereas some 
rolling mills probably were not quite 
finished. This steelworks was “seized” 
in early 1967, but taken back fairly quickly. 


Chungking, with three blast furnaces 
(the largest being 620 cubic meters) and 
all the necessary related equipment to 
make steel products, was another center 
capable of producing close to 1 mullion 
tons of steel annually. A somewhat out- 
moded plant, Chungking did well in 1966 
and was even cited for outstanding per- 
formance. It had its share of troubles in 
1967. 


Shanghai’s steel plants must have been 
as much disturbed as the rest of the city. 
At least eight little plants were in existence. 
A number of converters and other steel 
furnaces had been installed, and Shanghai 
built its first “homemade” oxygen con- 
verters in late 1966. There were only two 
blast furnaces, however, with a combined 
annual capacity of perhaps 500,000 tons 
of pig iron. The Maanshan steelworks in 
nearby Anhwei may be complementing 
Shanghai by sending pig iron and steel 
ingots there. Maanshan with 13 little blast 
furnaces ranging from 34 to 225 cubic 
meters in size, recently built a few modern 


aoe Metal Market Mar. 4, 1968, pp. 
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open hearth furnaces and a heavy rolling 
mill. Maanshan was also cited for good per- 
formance in 1966. Shanghai and Maanshan 
together probably can produce 2 to 3 mil- 
lion tons of steel annually, but output in 
1967 undoubtedly was much lower. 


Lead and Zinc.—A contract was signed 
with the British firm Imperial Smelting 
Process, Ltd., in 1966 to use the ISP proc- 
ess in building a lead-zinc plant at Shao- 
kuan, northern Kwangtung. A 30 percent 
zinc-16 percent lead concentrate from pre- 
sumably nearby areas will be smelted to 
produce 35,000 to 40,000 tons of zinc and 
18,000 to 20,000 tons of lead annually, 
respectively roughly 40 and 20 percent of 
national outputs for recent years. The Chi- 
nese have made exchange visits of techni- 
clans with the Japanese Sumitomo repre- 
sentatives who have a similar plant. In late 
1967, a bid from Sumitomo to build the 
plant was still under consideration. The 
uncertainty of the matter meant that com- 
pletion of the Shaokuan plant was a few 
years away. Zinc was needed primarily for 
galvanized sheets, die castings, and brass, 
and lead for batteries and lead pipes. 


Manganese.—Chinese manganese ore 
output ranked about fifth in the world, 
even though production dropped sharply 
in 1967 because of reduced steel smelting 
activities. Hsiangtan in Hunan, Mukwei 
and Leiping in Kwangsi, Chin Hsien and 
Fangcheng in Kwangtung, Tsunyi in 
Kweichow, and Wafangtzu in Manchuria 
were the main producers. A small surplus 
was exported. 


Mercury.—Mercury output probably 
declined sharply in 1967, although the 
country was still prominent among world 
producers. Southwest China, particularly 
Tungjen in Kweichow, produced the bulk. 
A great change has taken place in sales, 
with the Soviet Union importing 34,800 
flasks of mercury in 1962 and only 2,000 
flasks in 1966. 


Molybdenum.—The Chinese had not 
yet fully developed several large molybde- 
num deposits; however, hundreds of tons 
of concentrates have been exported yearly 
for some time from existing mines. 


Nickel.—Failure to get some of the 
nickel contracted from Société Le Nickel 
of France under a 4-year contract 
prompted mainland China to make in- 
quiries in West Germany and the Nether- 
lands. 
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Tin.—The Soviet Union received 17,400 
long tons of tin in 1960 and only 500 tons 
in 1966. Accountable free world imports 
of tin from mainland China have been 
5,000 to 7,000 tons annually in recent 
years and domestic consumption, roughly 
the same. This suggests production de- 
clines from the Kuchiu (in Yunnan) and 
Fuhochung (in Kwangsi) centers plus 
stockpiling. 


Titanium.—In 1966, the Chinese were 
exploring the possibility of purchasing a 
titanium plant from the Japanese. They 
have also been interested in titania pig- 
ment for some time. 


Tungsten.—Chinese tungsten has fared 
a little better under higher price condi- 
tions. In 1960, the Soviet Union imported 
18,900 tons of tungsten concentrates from 
mainland China and, after the Sino-Soviet 
rift, only 3,000 tons in 1966. Contrasting 
this, the free world imported about 2,000 
tons in 1964, 8,000 tons in 1966, and at 
least an equal amount in 1967. Domestic 
consumption may be about 5,000 tons of 
tungsten concentrates, possibly one-third 
of 1967 production. Kiangsi Province was 
still the main source of Chinese tungsten. 


Uranium.—China’s first fusion-type ex- 
plosion in mid-1967, again at Lap Nor in 
Sinkiang Province, followed three successful 
fission-type nuclear blasts in 1966, two of 
which may have been warhead devices. 
Mainland China is believed to have two 
plutonium reactor plants. However, in the 
latest test, uranium-235 was used to set off 
fusion rather than the more conventional 
plutonium. The processed uranium-235 
came from a gaseous diffusion plant near 
Lanchow in Kansu. Power for the Lanchow 
plant was furnished by a large hydroelec- 
tric facility nearby. By going all out in this 
very costly nuclear-hydro project based 
upon uranium-235, mainland China prob- 
ably shortened its nuclear schedule con- 
siderably and assured much lower future 
costs. 

Three new uranium mines were reported 
to have started production in recent years, 
with a combined initial daily output of 
2,900 tons of ore: Maishan and Chushan 
in Chuannan of Kiangsi, and Hsiachuang 
in Weiyuan of Kwangtung. The Czechs 
gave technical and financial assistance to 
the Chinese in building necessary beneficia- 
tion and processing facilities at Chuchou 
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in Hunan. Instead of paying cash, the 
Chinese gave the Czechs some of the 
processed uranium. 


Other Metals.—Various kinds of rare- 
earth metals and alloys for use in the 
optical, metallurgical, and nuclear energy 
industries were produced at Chinchow in 
Manchuria and elsewhere. The China Na- 
tional Metals and Minerals Import and Ex- 
port Corporation was offering gallium and 
selenium of 99.99 percent purity for export. 


NONMETALS 


Asbestos.—Production of  asbestos— 
mainly good grade, long fiber, chrysotile 
type—continued to increase in mainland 
China and may reach the 200,000-ton level 
in a few years. In 1967, the country pro- 
vided perhaps 4 percent of the world’s 
asbestos and ranked fourth or fifth as a 
world producer. Bulk of the output came 
from Shihmien (literally means asbestos) 
in Szechuan Province, where a dozen new 
projects were completed not long ago and 
a new large and high-grade orebody. was 
reportedly discovered. Chinese and Cana- 
dian asbestos experts have exchanged visits 
in recent years, and the Chinese were in- 
terested in buying Canadian beneficiation 
equipment for Shihmien. Most of the 
asbestos is domestically consumed, but 
some has been exported. 


Barite.—Barite production was down 
slightly but still 2 to 3 percent of the world 
total. This industry has good potential, and 
output can be expanded considerably above 
the 100,000-ton annual level to meet 
domestic oil drilling needs and export de- 
mand. Japan imported 8,902 tons of 
barite in 1965, 37,680 tons in 1966, and 
26,695 tons in 1967; and Poland im- 
ported 5,000 to 8,000 tons annually in 
recent years. 


Boron Minerals.—A surplus of borax 
continued, although no information was 
available on the extensive boron bearing 
lake deposits in the Iksaydam area of 
Tsaidam, Tsinghai Province. 


Cement.—Cement production dropped 
substantially below the 10-million-ton level 
in 1967, after a fairly successful year in 
1966 when target fulfillment was claimed. 
The whole cement economy was badly dis- 
rupted by the Cultural Revolution, from 
raw materials to production, distribution, 
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and consumption. An important indication 
of developments within China was that 
imports by Hong Kong—the main pur- 
chaser of surplus Chinese cement—declined 
from 910,000 tons in 1966 to 475,000 
tons during the first 11 months of 1967. 

More than half of the approximately 50 
large and medium-sized cement plants 
(100,000-ton to  1-million-ton annual 
capacity) were mentioned in the Chinese 
press during 1963-66 and it was claimed 
that more than a dozen modern plants 
(200,000 to 700,000 tons) and some 100 
small plants (usually considerably below 
100,000-ton size) had been built during 
this period. Some of the larger newly built 
plants are Tatung in Shansi, Kunming in 
Yunnan, Yao Hsien in Shensi, Yungteng 
in Kansu, Chungking in Szechuan, Kwang- 
chow in Kwangtung, Liuchow in Kwangsi, 
Kweiyang in Kweichow, Mutanchiang in 
Kirin, and Nanping in Fukien. 

In contrast, few claims were made in 
1967 and none for the country as a whole. 
A plant in Kwangsi, presumably Liuchow, 
virtually completed expansion from 300,- 
000 to 600,000 tons. The Chihsin plant in 
Hopeh produced at record levels after in- 
stalling a better dust collecting system. The 
Urumchi cement plant in Sinkiang did well 
in early 1967. The Tsinan cement plant 
in Shantung produced more in 1967 than 
in 1966—a rare claim. A sizable cement 
plant was mentioned for Llasa in Tibet. 
A 300,000-ton kiln—a Chinese record-— 
was constructed by the Lanchow Petro- 
chemical Machinery Plant in 1967. 


Diamond.—It was reported in mid- 
1967 that a metallurgical plant in Tsingtao 
had successfully produced synthetic dia- 
monds, presumably on an experimental 
basis. 


Fertilizer and Chemical Materials. —The 
chemical fertilizer industry was badly dis- 
rupted in 1967. Among other things, con- 
struction of many new plants was seriously 
delayed. In 1966-67, considerable emphasis 
had been placed on producing nonsulfur 
fertilizers, such as synthetic ammonia, urea, 
ammonium carbonate, potassium fertilizers, 
and ground phosphate rock. For example, 
a 45,000-ton synthetic ammonia plant was 
completed in Tsinan, Shantung Province. 
Ammonium carbonate plants were built 
in Hunan, Hopei, and Nignhsia Provinces, 
among others. A large mixed potassium 
fertilizer plant was constructed in Canton. 
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The Chuchow plant in Hunan reportedly 
placed a 200,000-ton “calcium phosphate” 
(presumably ground phosphate rock) unit 
in production. 

Imports of fertilizer in 1967 were nearly 
of the same magnitude as production. 
Mainland China contracted for roughly 5.9 
million tons of nitrogenous fertilizer from 
Western Europe and Japan for delivery in 
1967. Nitrex A.G., a Swiss firm heading a 
European consortium of nitrogenous ferti- 
lizer producers and exporters, contracted 
to deliver 3.5 million tons at about $38 per 
ton c.i.f. The Japanese Ammonium Sul- 
phate Export Association signed for de- 
livery of 2.4 million tons at about $40 
c.i.f. Additional imports came from the 
United Kingdom and Italy. The closing of 
the Suez Canal and the harbor confusion 
in coastal China resulted ina reduction of 
actual imports from Europe to approxi- 
mately 2.6 million tons. In addition, China 
imported about 750,000 tons of phosphate 
rock from Morocco in 1967. A fertilizer 
plant bought from Humphreys and Glas- 
gow, Ltd., of the United Kingdom for 
Luchow near Chungking was reportedly 
completed. Fertilizer plants had also been 
purchased from Italy (Montecatini) and 
Japan, among others. 

The supply position of fertilizer raw 
materials did not show much change. 
Pyrite production of perhaps 1.5 million 
tons came mainly from MHsiangshan in 
Anhwei and Yingte in Kwangtung. This 
and byproduct sulfur from nonferrous ores 
were used in sulfuric acid manufacture. 
Additional pyrite was produced in Sze- 
chuan and Shansi Provinces, but the out- 
put is not included in this estimate in that 
this pyrite was converted to about 250,000 
tons of elemental sulfur, a part of which 
was ultimately exported. Phosphate rock 
production was approximately 1 million 
tons in 1967, coming mainly from Chingh- 
siang in Hupeh, Kaiyang in Kweichow 
and, to a lesser extent, Liuyang in Hunan 
and Nantung in Kiangsu. Mainland China 
not only imported phosphate rock, but also 
some apatite from Laokay, North Viet- 
Nam. 


Fluorspar.—Chinese fluorspar produc- 
tion was perhaps 7 to 8 percent of the 
world total. Output from Chekiang and 
North China remained steady, but Kwangsi 
Province has become a significant new 
source. The bulk of the fluorspar is ex- 
ported. During 1966, importing countries 
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gave the following figures, in metric tons: 
Japan 97,330 (129,291 in 1967), U.S.S.R. 
49,700, West Germany 22,618, Poland 18,- 
509, Netherlands 9,968, Sweden 5,549, and 
Belgium 2,217. The Kamisho Co. of Tokyo 
contracted all fluorspar imports from main- 
land China for Japan. Within China, fluor- 
spar was consumed in the manufacture of 
steel, aluminum, and ceramics, and in 
uranium processing. 


Magnesite.—Southern Manchurian mag- 
nesite found in a belt extending from 
Tashihchiao northeast to Lienshankuan 
continued to be of great world significance. 
Output in 1967 probably was down from 
the million-ton level in recent years, be- 
cause of the reduced requirements of the 
steel industry. Anshan Steelworks has 
pioneered the use of magnesia-alumina 
refractory bricks for iron and steel smelt- 
ing in China. Large amounts of mag- 
nesite and calcined magnesia have been 
traditionally available for export. 


Salt.—Mainland China retained its 
position as the world's second largest pro- 
ducer of salt, after the United States. The 
national target was achieved 20 days ahead 
of schedule, and output in 1967 probably 
was of the same magnitude as the last few 
years. Operating conditions were good for 
the four main producing provinces— 
Kiangsu, Shantung, Hopeh, and Liaon- 
ing—that furnished nearly three-fourths of 
the country's total output. Although most 
salt was consumed for food purposes, indus- 
trial demand was rising. Also salt tradi- 
tionally has been exported, mainly to 
Japan; in 1967, mainland China’s total salt 
exports was considerably in excess of 1 mil- 
lion tons and constituted roughly one-tenth 
of production. The Chinese sait industry 
produced many byproducts, such as potas- 
sium chloride, bromine, boric acid, iodine, 
and barium chloride. 

Steatite and Talc.—Chinese steatite and 
talc from Taling in Liaoning Province are 
world famous. Somewhere between one- 
third and one-half of the 1967 output was 
exported, with Japan the main purchaser 
taking 22,742 tons of steatite and 17,268 
tons of talc. 


MINERAL FUELS 


Coal.—The year was marked by many 
open clashes and rival rallies pitting the 
miners and technocrats against the Red 
Guard. By mid-1967, PLA units either 
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had been or still were stationed at most 
major Chinese coal mining centers. Aside 
from internal production difficulties, the 
coal industry also faced a crippling trans- 
portation bottleneck in its effort to deliver 
coal to consumers and obtain equipment 
and supplies for operations. Inability to 
move coal caused shortages in many regions 
prompting Peking to organize a nationwide 
campaign to conserve coal. 

National coal output was down about 
100 million tons as compared with that of 
1966 or roughly 30 percent, but the 
country still ranked third among world 
producers. Performance during the first 
half of 1967 was particularly bad, but 
considerable improvement took place in 
the second half. Production may return to 
normal shortly if law and order can be 
maintained. Mainland China has always 
been noted for extensive and well dis- 
tributed reserves of easily minable, good 
quality coal. 


The seven leading coal mines—Fushun, 
Fuhsin, Kailan, Huainan, Hokang, Chihsi, 
and Tatung—that normally produce a 
combined 100 million tons annually suf- 
fered the least dislocation because of their 
proximity to authority in Peking. Even so, 
most, including Fushun, Kailan, Huainan, 
and Chihsi, went through a brief cycle of 
clashes and PLA occupation. A report that 
Fushun output had declined 30 percent 
in 1967 clearly points out a considerable 
drop in production for the leading mines. 
The several dozen medium-sized coal mines 
of 1 to 9 million tons yearly capacity also 
suffered serious work disruption. As an 
extreme example, the new mode! Pingting- 
shan Coal Mine in Honan went through 
6 months of “civil war” between the usual 
two factions before the PLA stepped in. 
The Chiaotso Anthracite Mine nearby went 
through a strike in early 1967. Neverthe- 
less, a few large and many medium mines 
such as Fuhsin, Kailan, Chihsi, Shuang- 
yashan, Penhsi (Penchi), Tzupo, Tsao- 
chuang, and Chinghsing, reported good 
production performance during 1967 
despite political disturbances. The small 
mines in faraway areas were the hardest 
hit from prolonged work stoppage and 
transportation tie-ups. 


Capital construction nearly came to a 
standstill in 1967, with few reports of such 
activities. Some new coal mines or shafts 
opened during the year included: an open 
pit mine near Chengchow, Honan; a 


201 


modern shaft coal mine in Tatung, 
Tsinghai; a new colliery at Sinwen, Shan- 
tung; and a new open pit mine in Fushun, 
Manchuria. These were completed with 
previously committed funds, and there was 
no mention of new investments planned 


in 1967. 


Petroleum.—The year 1967 was one of 
confusion for petroleum, although decline 
in output was not as great as in other 
major industries. This compares with 1966 
which was a record high year in output 
and one that the Chinese Communists 
claimed self-sufficiency in supply. Political 
upheavals did not spare petroleum, and 
supreme efforts were made to restore 
order and normal operations. It was 
claimed that the country’s oil production 
in the first 9 months of 1967 topped the 
corresponding period in 1966, but this 
statement clearly can be discounted when 
individual fields are reviewed. 

Taching, northwest of Harbin in Man- 
churia, remained very much in the news, 
and overall progress no doubt received a 
severe jolt by events in 1967. In January 
1967, the Premier publicly denounced the 
10,000 Red Guard workers who had gone 
to rallies in Peking. After some work stop- 
page, the PLA was sent in to take control. 
Trouble erupted again in August when 
thousands of anti-Maoists engaged Maoists 
in open conflict. Again, the PLA moved 
in swiftly. With a large refinery complex 
and successful drilling and water injec- 
tion practices, Taching had expanded its 
Output to perhaps 5 million tons in 1966. 
The Institute of Petroleum Industry was 
ransferred to Taching to assist in. tech- 
nology. 

There was little additional news about 
the promising Shengli (Victory) field in 
Shangtung, possibly located near the mouth 
of the Yellow River. This new field may 
rival Taching in potential, and might 
already be capable of producing 3 million 
tons of crude oil annually. Proximity of 
Shantung to Peking and no reports of 
conflict among the factions lead to the con- 
clusion that exploration, development, and 
production activities moved forward at 
Shengli without notable disruption in 1967. 

In late May 1967, armed clashes were 
reported in Sinkiang between the local 
military forces and Mao supporters. As a 
result, operations at Karamai oil complex 
(oilfields and refinery at Karamai and 
another refinery at Tushantzu) were 
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suspended and regular oil deliveries to 
Lanchow were interrupted. PLA units loyal 
to Peking quickly quelled the armed 
clashes and restored oil production in 
Sinkiang. The uneasy truce was maintained 
for the rest of 1967 so that Sinkiang’s oil 
production may have kept pace with 1966. 
The Karamai complex reportedly registered 
a 2.6-fold output increase over a 3-year 
period up until 1966 when many new proj- 
ects were substantially completed. Annual 
production of perhaps 2 million tons was 
achieved through drilling new oil wells, 
rejuvenating abandoned wells, and im- 
proving the spacing of wells. 

In August 1967, a Japanese newspaper 
reported that Lanchow was paralyzed by 
armed struggle and oil refining was sus- 
pended for a month. The nearby Yumen 
oilfields, which probably produced more 
than 2 million tons of crude in 1966, also 
had “bloody clashes.” Yumen has a refinery 
but has traditionally shipped surplus crude 
to Lanchow. 

The general confusion in Shanghai and 
Szechuan must have affected their oil 
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refining and gas operations, respectively. 
Shanghai not only has a large refinery with 
thermal cracking and platforming (Chinese 
design) units, but has also become an 
important center for producing oil refining 
and drilling equipment. The famous 
Fushun coal mine in Manchuria stopped 
production of coproduct shale oil at least 
temporarily, possibly because of the com- 
petition of surplus natural crude oil from 
Taching and Shengli which the Fushun 
shale oil refinery might be processing. The 
Mowming shale oil project in Kwangtung 
probably was abandoned before it even 
got started. 

Mainland China has started to look in- 
to offshore exploration and drilling for oil. 
Since South China is short of oil, offshore 
work might have commenced along the 
coast of Kwangtung and Hainan. In 1967, 
equipment of this type was purchased from 
West Europe and Rumania. Rumania in 
particular has been assisting China, both 
in furnishing exploration, production, and 
refining equipment and in providing tech- 
nical aid, offshore and onshore. 


The Mineral Industry of Colombia 


By Gordon W. Koelling * 


The total volume of Colombia’s crude 
mineral production declined almost 2 per- 
cent in 1967 compared with a 4-percent 
drop during the preceding year. This de- 
clining trend resulted, in part, from a de- 
crease in crude oil output as the country’s 
older oilfields became depleted. Other fac- 
tors partly responsible for the poor per- 
formance of the mining sector were the 
lack of price incentives, insufficient tech- 
nical knowledge applied to production 
processes, the lack of credit, and inade- 
quate legal and administrative mechanisms 
for the granting of mining claims. Crude 
mineral production probably accounted for 
only about 3 percent of the country’s 1967 
gross domestic product (GDP) which was 
estimated at $5,820 million (at current 
prices), 4.8 percent greater than that of 
1966. 

Colombia continued to be the world’s 
principal source of emeralds, ranked about 
10th among gold producers, and was one 
of the few world producers of platinum, 
but output of these commodities was less 
important to the country’s economy than 
the production of such items as crude oil, 
coal, iron ore, limestone, cement, and salt. 

The National Minerals Inventory, in- 
itiated under a loan agreement with the 
U.S. Agency for International Develop- 
ment (AID) in September 1965, progres- 
sed toward completion during 1967. Com- 
pleted maps and reports resulting from the 
program were scheduled for publication by 
September 1968. The Ministerio de Minas 
y Petróleos submitted an application to 
AID requesting the financing of a followup 
project for surveying the mineral potential 
of an area extending along the Cordillera 
Central of the Andes from southern Caldas 
to the Ecuadorian border. 

In November 1967, the Colombian 
Government established new rates for most 
exchange transactions of the petroleum 
industry in order to revitalize foreign 


petroleum investment. The special petro- 
leum exchange rate of Col$7.67 (pesos) 
per US$1, which had been in effect for 
several years, was considerably lower than 
the official rate of exchange. This practice, 
which was essentially equivalent to the 
levying of a surtax on foreign investments, 
was partially responsible for the slow but 
steady withdrawal of most international 
firms from the Colombian petroleum ex- 
ploration scene. 

Under the new exchange rules, the 
official rate (Col$16.25 per US$1) was 
established as the exchange rate for in- 
vestments and expenditures in petroleum 
exploration, production, refining, transport- 
ation, and distribution. This rate was also 
made applicable to income tax payments. 
In order to avoid sudden increases in do- 
mestic fuel prices, the new regulations re- 
quired that 25 percent of all crude oil pro- 
duced in Colombia be sold to local refiners 
for peso payment with the fixed dollar price 
of crude converted at the rate of Col$9 
per US$1. 

The first new mining law enacted by 
the Colombian Congress in more than 25 
years was signed by the President near 
yearend 1967. This law specifies that 
minerals should be partially or totally proc- 
essed in the country, whenever possible, 
and special preference should be given to 
supplying domestic needs. The Ministerio 
de Minas y Petróleos, with prior agreement 
of the affected parties, may stipulate roy- 
alties and shares not specifically established 
by law, increase payments established by 
law, and restrict the limits of exploration 
and exploitation. 

The law gives the Government the right 
to declare any part of the country a na- 
tional reserve for the purpose of “freezing” 
any mineral reserves which are in the proc- 
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ess of being awarded, or in order to set 
them aside pending special investigation. 

A decree issued prior to the passage of 
the new mining law, but which now serves 
as a regulatory decree for this law, estab- 
lished two systems for awarding mining 
claims. Under one system, the Ministerio 
de Mines y Petróleos may cede claims to 
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other official entities which may assume 
total responsibility or may form mixed 
enterprises of private and public particip- 
ants. Concessions may also be awarded to 
private entities, through a process of public 
bidding, under 30-year-lease contracts ex- 
tendable for an additional 10 years. 


PRODUCTION 


Total crude mineral output continued to 
decline during 1967 as shown in the fol- 
lowing tabulation: 


Index of physical volume of 


production 

(1958 = 100) 
1965 1966 1967 
Crude ol. 156.1 153.3 147.9 
Metals___._._-.---- 90.1 82.4 80.0 
Nonmetals.________- 152.5 145.5 164.0 
Total. 146.5 140.9 138.5 

Source: U.S. Embassy, Bogotá. State Depart- 


ment Airgram A-732, May 2, 1958. 


In contrast to declining crude mineral 
production, output of pig iron increased 
22 percent, that of steel ingots and cast- 
ings was up 16 percent, and output of re- 
finery products rose 13 percent in 1967. 
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Table 1.—Colombia: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1963 1964 1965 1966 1967 P 
Metals: 
Antimony concentrate._____.____---___.-_.- ERËN wees NA 
Chromite: s....6 50 Cte Be oe ee 110 400 260 `` 222.2- NA 
Gold thousand troy ounces.. 325 365 319 r 281 258 
Iron ana steel: 
Iron ore -22an thousand tons.. 695 r 710 706 662 NA 
A eR neake A A Oe 202 205 204 169 207 
Steel ingots and castings. _.._._._..-- do.... 222 230 242 217 252 
Lead concentrate- o 500 806 730 948 NA 
E A 76-pound flasks.. 3 3 46 84 e 100 
Platinum, crude._._.._._... thousand troy ounces. . 23 21 11 NA NA 
pier EES do 106 r 131 r 116 r 109 110 
inc: 
Ore and concentrate_ -2-222222 600 710 400 804 NA 
E ENEE NA 
Nonmetals: 
PRAT d es A tn eh ee i RA 10,500 10,200 8,800 e 9,000 NA 
Cement: 
Portland__._..___...___- thousand tons.. 1,810 1,940 r 2,848 2,202 NA 
White o. coo do 25 32 35 26 NA 
T OA) WEE do 1,835 1,972 r 2,883 2,228 2,116 
Clays: 
WON nas Do o do___- 75 81 83 26 NA 
For eement 2222222222222 do. 360 360 420 753 NA 
For construction... do___. NA NA 1,300 NA NA 
Other industrial uge `. do...-. 110 112 117 631 NA 
Diatomite ste ee cde SN Ae ALA cece 2,200 231 200 __-_-_-- NA 
Dolomite. ooo ccoo 5,100 3,217 11,704 6,480 NA 
Emerald: 
Gem. thousand carats._ . 51 e 55 42 e35 NA 
Moral... cs is a Ee Ou 2,004 e 214 403 294 NA 
Feldenar `.. -------- thousand tons. - 13 12 11 19 NA 
REES os ee i do 102 108 112 115 NA 
d Een LEE do 97 100 108 r 50 NA 
Limestone ooo do 3,400 4,273 3,890 3,231 NA 
Magnesite co ota ads 250 220 190 e 190 NA 
Marble. voca lia edad cubic meters. . 800 659 1,700 1,000 NA 
Quartz, quartzite, industrial sand 
thousand tons. . 130 135 150 9 NA 
Salt: 
Terrestrial... 0... do 265 289 280 r 301 310 
EA AN do 34 51 r 51 r 81 159 
d dO ee Ce ee ey Oe 299 340 r 331 r 382 469 
A O aeea 13,000 12,134 18,405 20,980 NA 
KEEN 50 30 40 1,195 NA 
Mineral fuels: 
Coal: 
Anthracite 0 0 0 2. NA 32,000 NA NA NA 
Bituminous__._...____.-_- thousand tons.. 3,200 3,000 3,100 e 3,000 3,100 
Coke ont pus EE do___- 400 420 4470 323 NA 
Natural gas-----_---------- million cubic feet.. 82,979 84,687 93,823  r 98,096 99,920 
Natural gas liquids 
thousand 42-gallon barrels. _ 1,392 1,658 r 1,636 r 2,079 2,914 
Petroleum: 
A E sc do.... 60,343 62,596 * 72,670 71,430 68 ,877 
Refinery products: 
Aviation gasoline 
thousand 42-gallon barrels.. 566 540 786 784 746 
Motor gasoline.. ------------ do..-. 10,858 11,312 12,377 13,132 13,277 
Jet ET A E do.... 153 195 244 396 526 
Kerosine- -` 2 -2-2-2-2 -------- do___- 1,809 1,793 1,940 2,102 2,540 
Distillate fuel ol. do 4,075 4,123 4,437 4,849 5,629 
Residual fuel oil. ...._.._..... do 9,193 8,742 10,884 12,157 14,904 
Lubricants including greases.. do... 140 372 448 480 415 
Liquefied petroleum gas.._....-. do 356 485 837 606 862 
Other- oh Ee do 2,318 4,375 2,889 2,875 3,318 
Total a cede do... 29,468 31,937 34,842 37,381 42,217 
P Preliminary. r Revised. e Estimate. NA Not available. 


1 In addition to reported commodities, Colombia is known to produce ammonia, carbon black, and 
phosphate, but data are not available on the output of these items. 

2 EE by Banco de la República as precious meta! refinery output. 

3 Ex 


porta. 
4 Includes 35,000 tons of coke breeze. 
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TRADE 


Complete, detailed official trade figures 
have not been published by the Colombian 
Government for years subsequent to 1964. 
However, some data for 1965 and 1966 
were provided by U.S. Embassy, Bogota, 
and the Statistical Office of the United 
Nations. 

The value of Colombia’s mineral com- 
modity exports during 1966 was more than 
13 percent less than in 1965. Petroleum, 
principally in the form of crude oil, ac- 
counted for 90 percent of the 1966 total. 
The value of 1966 mineral commodity 
imports, about 47 percent of which was 
acounted for by iron and steel, was almost 
77 percent above the 1965 figure. Approxi- 
mately 44 percent of the country’s 1966 
exports went to the United States, which 
was the source of 33 percent of Colombia’s 
mineral commodity imports. Other impor- 
tant export markets for Colombia’s mineral 
commodities were Trinidad and Tobago 


Table 2.—Colombia: 


and the United Kingdom; important 
sources of imports included Japan, Canada, 
and West Germany. The following tabula- : 
tion shows the role of mineral com- 
modities in the overall foreign trade of 
Colombia: 


Mineral 
Value com- 
(thousand dollars) modities' 
— INS —— share of 
Mineral Total total 
commodities trade (per- 
cent) 
Exports: 
1965____- 103,736 539, 144 19.2 
1966. ` ` 90,129 507,591 17.8 
Imports: 
1965____- 63,081 453,506 13.9 
1966. ` 111,622 674,146 16.6 
Trade balance: 
965____. +40, 655 + 85,638 XX 
1966._._.._ — 21,493 — 166,555 XX 


XX Not applicable. 


Source: Statistical Office of the United Nations. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals: 
Aluminum and alloys: 
Ingots, castings, and plates. _._._... 5 
Waste and scrap___________.__--. 4 
Semimanufactures__________.-__.- 72 
Copper, waste and scrap_____________- 16 
Iron and steel: 
Semimanufactures____._.._......- 1,122 
SChaD snes A Ee 
Lead: 
AN 756 
Ingots and other primary forms. ` 229 
Ores and minerals, not further specified - 12 
Nonmetals: 
Cemento Geass 189,136 
Clay and clay products: 
Kaolin and other clays...........-. 453 
Common brick... 99 
Refractory poroducts ----------.--- 1 
Diamond, industrial. ____..._... carats..  ______- 
Fertilizer materials, manufactured: 
Ammonia.--.-.....-. lee 37,155 
Mineral fuels: 
Coal, all Gvpnes co ccoo 1,280 
Coal tar and mineral pitch............. 21,896 
Petroleum: 
Crude..thousand 42-gallon barrels.. 40,682 
Refinery products: 
Motor gasoline._._.__.... do...- 82 
Distillate fuel oil. ` do 64 
Residual fuel ol. do... 4,942 
Asphalt- 2.0 pet do 132 


NA Not available. 


1966 Principal destinations, 1966 


NA. 

NA. 

Ecuador 93; Guatemala 22. 
NA. 

Mostly to Venezuela. 

All to Netherlands Antilles. 
All to United States. 

NA. 


United States 86,423; Brazil 31,066; 
Peru 19,711. 


United States 36,381; Costa Rica 7,067. 


814 
25,705 


35,575 


Mainly to Venezuela. 
All to Argentina. 


United States 14,564; Trinidad 10,376; 
United Kingdom 7,872. 


All to Mexico. 

United States 162; Panama 127. 
United States 3,589; Peru 1,464. 
All to Argentina. 
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Table 3.—Colombia: 


(Metric tons unless otherwise specified) 


Imports of mineral commodities 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum 
Bauxite. 22133 ee See seh oe 9,199 9,009 NA. 
A ccc ea 274 226 United States 141; West Germany 64. 
Metal and alloys: 
Ingots, castings, and scrap....-. 3,925 8,723 United States 3,962; Canada 3,842. 
Semimanufactures____________ 765 1,422 boer SE 488; Japan 380; Switzer- 
and 197. 
Antimony and alloys, unwrought.._._._..- 25 25 NA. 
Copper: 
Copper saultate eee 2200. 47 NA. 
Ingots and other primary forms: 
Unalloved -`` 2-2-2-2- 2,503 4,756 NA 
Alloyed-------222----------- 2,825 1,358 NA. 
Semimanufactures. ....--------.-- 1,369 869 NA. 
Iron and steel: 
A PI 339 France 316. 
Pig iron and scrap..---..--------- 6,441 11,511 Mainly from United States. 
FerroalloyS- -------02 0002020202. 2,746 3,528 rre 2,000; Canada 452; Argentina 
Ingots, blooms, and billets...._.._..- 25,811 35,708 France 15,532; Venezuela 10,199; Bel- 
gium-Luxembourg 9,758. 
S aclare EE 107,529 124,517 A. 
ead: 
Ingots and olates -..----------- 471 2,585 ETE 963; United States 923; Peru 
Semimanufactures____.______.---- 36 18 NA. 
Litheree teg ee bee ss 641 1,121 Mainly from Mexico. 
Magnesium and alloys, unwrought.....- 25 34 Canada 22; United States 9. 
Nica EE 76-pound flasks. _ 10 6 United States 2; West Germany 2. 
ickel: 
Ingots and anodesg -.------------ 55 69 Mainly from United States. 
Castings and forgings_____.__.---- 8 27 NA. 
SBemimanufactures 208 317 NA. 
Silver troy ounces. _ 4 3 NA. 
Tin and alloys. .--...-...-.--- long tons. - 109 277 West Germany 74; United Kingdom 
59; Malaysia 46; United States 44. 
AAA A A ea eee 2,585 7,826 Mexico 3,913; United States 1,523; 
Japan 1,334. 
Other ores and minerals.__.........-.-.-- 235 121 NA. 
Other metals and alloys. ........------- 76 36 NA. 
Nonmetals: 
Abrasives, not elsewhere specified: 
A ee E 255 321 NA. 
Grinding stones and wheels_-_-__-_-_-_- 232 136 West Germany 40; Brazil 39; Mexico 15. 
Asbestos, Grude o o 9,063 16,534 Canada 10,545; Republic of South 
Africa 3,651. 
Barite and witherite 54 11 NA. 
Borax, refined oo ooo. 178 180 NA. 
Cement EEN 703 435 West Germany 148; United States 100; 
France 93. 
Clay and clay products: 
Bentonite__._.___._____.__.____- 1,864 3,117 Mainly from United States. 
OMT ois es te a ea rel oe a 2,035 4,729 Do. 
Other, crude, calcined, washed, or 
ground: 
Reiractorg. ------------- 17 15 NA. 
Nonrefractory.....__..._.---.- 12 164 NA. 
Refractory brick, all types....-....- 4,916 1,075 NA. 
A ARA IA A PEN 5 3 NA. 
Dolomute -2-2-2-2 2-------------- 2,089 3,559 Mainly from Belgium-Luxembourg. 
Feldspar and fluorspar..-------------- 282 1 NA. 
Fertilizers: 
Nitrogenoug. 7,634 22,154 United States 9,521; Netherlands 
5,069; Mexico 5,000. 
PHOSDRAtIC = seed ee ideas 28,808 28,148 NA. 
POCASSIC ruca ae 42,084 54,374 ere States 34,733; West Germany 
MIXCd esos a li ee io bl 2 2,204 61,318 ere States 46,498; Netherlands 
Grapnite 226 e235 o Secu SE 57 113 United States 57. 
Gyp8uüuM---------------------------- 10,581 4,587 Jamaica 3,801; United States 721. 
Infusorial earth ____.._.__-_-__-----_- 1,167 945 Mexico 445; United States 421. 
Lime a ade 45 27 NA. 
Magnesite... -----------0------------ 55 81 Mainly from West Germany. 
ica: 
Cruüdë EE 85 134 Mainly from United States. 
Eed E on eee ae 17 22 Do. 


See footnotes at end of table. 
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Table 3.—Colombia: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1965 
Nonmetals—Continued 

Pigments, miperal -.-------------- 313 
Quartz, eround ooo ooo. 324 

E O AO O ea chase A 4 
SaNi AAA A a 94 
E A A es et 203 
Sodium carbonate_____.__.____..___-- 8,709 
Sodium hydroxide... `... 20,368 
SUIT oa as a ad EE 3,196 
Tale and steatite_________..________-- 1,005 


Carbon black- ` 5,842 
i 14 


Other fossil hydrocarbons, solid: 
Gilsonite. ----------------------- 59 
Ozokerite and montan ewnx. 160 
Mineral tars and products. ._-.-..--.--.- 
Petroleum refinery products: 


Avia- thousand 42-gallon barrels.. 103 
tion gasoline 

Kerosine and jet fuel. .....- do...- 4 
Distillate fuel ol... do. 28 
Lubricants, including greases_-do.... 64 
Vaseline and paraffin......._.do.... 166 
Other eau geck do.... 19 


NA Not available. 


1966 Principal sources, 1966 


452 Spain 179; West Germany 168; United 
States 53. 


A. 

158 Mainly from Spain. 

25,463 NA. 

43,077 United States 17,988; Netherlands 
Hevea France 6,829; West Germany 


67 All from United Sta 
968 Uni ; nied States 400; KE 334; Italy 


5,717 Mainly from United States. 


260 East Germany 150; West Germany 80. 
383 NA. 


87 Mainly from Netherlands Antilles. 
9 ad from United States. 
37 Mainly from United States. 
NA. 
16 NA. 


COMMODITY REVIEW 


METALS 


Gold.—Gold output during 1967 de- 
clined for the third consecutive year. Labor 
problems and rising costs were the prin- 
cipal reason for the 29 percent decline 
since 1964. Almost 77 percent of the 1967 
gold output was produced by a consortium 
of five companies. Four of these were 
wholly owned subsidiaries of the Interna- 
tional Mining Corp. (United States) which 
also owned a controlling interest in the 
fifth, Pato Consolidated Gold Dredging, 
Ltd. 

Production of gold during 1967 by 
wholly owned subsidiaries of International 
totaled 109,000 troy ounces, of which 71,- 
000 ounces were from the country's only 
underground gold-mining operation at 
Frontino. During July this mine was af- 
fected by an earthquake which caused 
severe underground fracturing and doubled 
the normal flow of water into the workings. 
Additional pumping equipment to handle 
the increased volume of water was installed 
by yearend. The placer-mining operations 
of International’s wholly owned subsidi- 
aries involved the use of four dredges. 
These dredged a total of 16,475,000 cubic 


yards of materials from which 38,000 troy 


ounces of gold was recovered. 

Pato Consolidated Gold Dredging, Ltd., 
operated a fleet of five dredges which dug 
26,606,000 cubic yards during the year. 
Approximately 80,000 troy ounces of gold 
was recovered from this material. 

In March 1967, the Government issued 
a decree stating that only the Banco de la 
República could purchase, sell, possess, and 
export gold. A resolution implementing this 
decree established a purchase pnice of $35 
per troy ounce, with 50 percent of the 
sales value payable in U.S. dollars for ex- 
penditures abroad and the remittance of 
profits and 50 percent payable in pesos at 
the rate of Col$16.25 per US$1. In addi- 
tion, a 15 percent incentive bonus in the 
form of freely negotiable tax credit certif- 
icates was made payable to the producer at 
the time of purchase. 


Iron and Steel.—All of Colombia’s pig 
iron output was produced by Acerias Paz 
del Rio, S.A., from iron ore supplied from 
its Own mining operations. The same com- 
pany also accounted for 82 percent of total 
steel ingot and castings output. Three 
small producers, Empresa Siderúrgica de 
Medellin, S.A., Empresa Siderúrgica del 
Pacifico, and Empresa Siderúrgica del 
Muña, accounted for the remainder. 
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Acerias del Rio’s first-stage plant-ex- 
pansion program, aimed at increasing pro- 
duction and eliminating operational im- 
balance and inefficiency, neared completion 
at yearend 1967. Plans for a second-stage 
expansion program, designed to raise an- 
nual finished steel production capacity 
from 220,000 tons to 500,000 tons, were 
stalled as a result of difficulties in obtaining 
financing. 

Two of the smaller steel companies were 
also in the process of expanding facilities 
during 1967. Empresa Siderúrgica de 
Medellin was installing a 60,000-ton-per- 
year tinplate plant, and Empresa Sider- 
urgica del Pacifico was in the process of 
increasing its total steel output capacity 
by 20 percent. Both of these expansion 
programs were scheduled for completion 


during 1968. 


Mercury.—The country’s largest mer- 
cury production facilities commenced 
operations at Aranzazu in the Department 
of Caldas around the beginning of 1967. 
It was estimated that the plant at Aran- 
zazu would be able to produce about 300 
flasks of mercury metal per month. The 
operating company is Compania Minera 
Nueva which is owned by Consorcio 
Minero Colombiano of Bogota and the 
Southern Union Production Co. of Dallas, 
Tex. 


Nickel.—Geologists of the Colombian 
Government, The Hanna Mining Co. 
(United States), and Standard Oil Co. of 
California, confirmed the existence of ex- 
tensive lateritic nickel deposits near Cerro 
Matoso in the Montelibano district. Nego- 
tiations were under way which could lead 
to the establishment of open-pit mining 
facilities and a nickel smelting plant with 
an annual capacity of 11,300 tons of ferro- 
nickel by the two U.S. companies. 

The Ministerio de Mines y Petróleos an- 
nounced that the Montelíbano deposits con- 
tain an estimated 80 million tons of ore 
averaging 2 percent nickel. 


Platinum.—Compania Minera Chocó, 
a wholly owned subsidiary of International 
Mining Corp., produced almost 11,000 troy 
ounces of platinum along with the gold 
output from its placer operations during 
1967. Owing to the extensive contraband 
trade in unrefined platinum, data on 
Colombia's total output were not available. 
It was estimated that up to 50 percent of 
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total platinum production was smuggled 
out of the country. 


Silver.—Most of Colombia's silver out- 
put was from the underground gold and 
silver mine at Frontino which was operated 
by a subsidiary of the International Mining 
Corp. This company reported 1967 silver 
production of 149,000 troy ounces, 15 per- 
cent more than it reported for 1966. How- 
ever, official 1967 figures published by 
Banco de la República for precious metal 
refinery output of silver show a total of 
only 110,000 troy ounces, 1 percent over 
the quantity reported by the Banco for 
1966. 


NONMETALS 


Cement.—By year end 1967, Colombia 
had 14 cement plants with a combined 
capacity of 3 million tons per year. In- 
cluded in this total was the plant at Tolu- 
vieja, scheduled for completion by the end 
of the year. This plant, financed by the 
Corporacion Financiera Colombiana Desar- 
rollo Industrial, was to have an initial 
capacity of 240,000 tons annually. 


Fertilizer  Materials.—Amoníaca del 
Caribe (AMOCAR), owned by Interna- 
tional Petroleum (Colombia), Ltd. 
(INTERCOL), a subsidiary of Standard 
Oil Co. (New Jersey), accounted for 
almost all of the country’s ammonia pro- 
duction at its Mamonal petrochemicals 
plant. Most of this plant's output of am- 
monia and nitric acid produced from am- 
monia was supplied to the Abones Colom- 
bianos fertilizer plant, also located at 
Mamonal. AMOCAR’s remaining ammonia 
output was exported. 

The Barrancabermeja fertilizer plant of 
Fertilizantes Colombianos (FERTICOL), 
which had been closed since late 1965, was 
partially reactivated as the result of an 
agreement with Petroquímica del Atlántico. 
Terms of this agreement called for the lat- 
ter company to rent the FERTICOL 
facilities for from 3 to 5 years and to in- 
vest approximately US$4 million in plant 
renovation and equipment installation. Ac- 
cordingly, a preassembled ammonia unit, 
manufactured by Girdler Co. of Louisville, 
Ky., was shipped to Barrancabermeja dur- 
ing the first half of 1967 and put into 
operation at the rate of 40 tons per day in 
July. Petroquímica del Atlántico hoped to 
have the FERTICOL plant's urea facilities 
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in operation by the end of 1967 and also 
planned to recondition the nitric acid and 
ammonium nitrate units as soon as possible. 

The La Cascajera phosphate mine at 
Turmequé in the Department of Boyaca 
was opened by the Instituto de Fomento 
Industrial (IFI) during the first half of 
1967. Initial production from this mine was 
at the rate of 70 tons per day. Recoverable 
reserves at Turmequé were estimated at 4 
million tons of apatite with an average 
P20; content of 14 percent. 

A phosphate mine being developed by 
IFI at Azufrada in the Department of 
Santander was scheduled to begin opera- 
tions during the first half of 1968 with the 
level of production expected to reach 80 
tons daily by yearend. This deposit's re- 
serves were estimated at 1 million tons with 
an average P2Os content of 24 percent. 


Salt.—The discovery, by the National 
Mineral Inventory, that the salt deposits 
at Zipaquira were not part of a vast salt 
dome intruded vertically from a great 
depth as had been believed, but are of 
limited extent, spurred the search for addi- 
tional salt reserves in the Cundinamarca 
area. Increased salt output from the sea- 
water evaporation operations at Galera- 
zamba and Manaure provided the principal 
raw material for operation of the country’s 
second alkali plant, which went into pro- 
duction at Mamonal in May 1967. This 
plant, operated by the Banco de la Repúb- 
lica as a part of its salt industry monopoly, 
had the capacity to produce 600 tons of 
sodium carbonate and 230 tons of sodium 
hydroxide daily. 


MINERAL FUELS 


Carbon Black.—The capacity of the 
Mamonal carbon black plant of Cabot 
Colombiana, a subsidiary of the Cabot 
Corp. of Boston, was increased to 6,500 
tons annually in early 1967. This plant 
continued to account for all of the 
country’s output of carbon black. 


Coal and Coke.—Proved coal reserves 
totaled 12.5 billion tons at yearend. Pro- 
duction continued to be concentrated in 
the Departments of Cundinamarca and 
Boyaca, which together accounted for ap- 
proximately two-thirds of the country’s 
total output. The only major washery func- 
tioning in Colombia during the year was 
that operated by Acerias Paz del Rio. This 


MINERALS YEARBOOK, 1967 


same company was the principal producer 
and consumer of metallurgic coke. 


Petroleum and Natural Gas.—Crude 
oil output in 1967 was almost 4 percent 
less than during 1966 and more than 3 
percent below the production record set 
in 1965. Deliveries of crude oil to refineries 
increased 11 percent during 1967, but 
crude exports fell 16 percent. The decline 
in crude oil production resulted from the 
steady depletion of Colombia’s older oil- 
fields coupled with the failure to develop 
adequate new production. Crude oil out- 
put is expected to continue its moderate 
decline until the Orito field in the southern 
part of the country is brought into pro- 
duction, an event expected to occur in late 
1968 or early 1969. 

In contrast to declining crude oil pro- 
duction, output of natural gas continued 
to rise, increasing about 2 percent during 
1967. In a number of cases, most of the 
natural gas produced was from oilfields 
where gas/oil ratios have been rising 
steadily in conjunction with reservior de- 
pletion. Production of natural gas liquids 
also continued to rise. 

Early in the year, the Ministerio de 
Minas y Petróleos called for bids on 200,- 
000 hectares of reverted oil lands in the 
Departments of Bolivar, Córdoba, and 
Sucre. No bids were submitted in response 
to the Ministry’s announcement, partly be- 
cause Decree 755 of March 1966, which 
authorized new contracts covering reverted 
lands, calls for higher royalties than those 
charged for new areas and the payment of 
a fixed fee for each contract. 

Only 38 wells were drilled during 1967 
as compared with 52 in 1966. Total foot- 
age drilled declined from 369,069 during 
1966 to 241,119 in 1967. However, pre- 
dictions were that the improvements which 
occurred in the petroleum investment cli- 
mate in late 1967 might lead to a doubling 
of drilling activity in 1968. 

Only one of the exploratory wells drilled 
during 1967 was completed as a crude oil: 
producer; the other 13 were dry holes. In- 
cluded among the dry holes were the first 
two wells put down off Colombia’s Pacific 
coast. Of the 24 development wells drilled 
during 1967, 12 were completed as crude 
oil producers, one was a gas producer, and 
11 were dry holes. Drilling was concen- 
trated in the Orito oilfield, and some devel- 
opment activity probably also occurred in 
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Salient statistics of the petroleum and natural gas industry 


1965 1966 1967 
Crude oil: 
Production EE thousand 42-gallon barrels.. 72,670 71,430 68,877 
Delivered to refineries- 2 o Le. do. 30,715 35,232 39,043 
Exported PEA A A NS do 40,682 35,575 29,876 
Natural gas: 
Le million cubic feet. 93,823 98 ,096 99,920 
IN A A inches do.... 28,906 33,472 NA 
Injected EE do... 28,444 36,684 42,097 
IP AA A E AI A A do. 36,473 27,940 NA 
Natural gas liquids: 
Proguction eet e thousand 42-gallon barrels. _ 1,636 2,079 2,914 
Consumption 322 o o co occ o do___-_ 618 837 1,614 
Delivered to refineries. 2 o ooo do. 589 815 897 
Exported, mixed with crude ol. do___- 263 214 224 
Refinery products: 
Refinery A O anit eS do_... 34,842 37,381 42,217 
Consumption 5. o ooo ooo do_... 24,988 27,291 28,530 
PS XS ORCC A AE A A do. 5,220 6,295 8,524 
NA Not available. 
1 Includes small quantities used for gas-lift operations. 
2 Includes shrinkage at natural gas plants. 
3 Excludes propane and butane output of refineries. 
4 Includes quantities used for refinery fuel. 
5 Excludes most oil company use. 
Source: Centro de Información de la Industria Petrolera. 
Table 5.—Colombia: Crude oil production by companies 
(Thousand 42-gallon barrels) 
Company Principal ownership or affiliation 1965 1966 1967 
Antex Oil and Gas Co., Ine U.S. citizens. ooo. 20 7 1 
Compañía Petrolera de Nueva United Fruit Co... 37 18 15 
Granada. 
Colombia-Cities Service Petro- Cities Service Co. 6,610 6,014 5,425 


leum Corp. (COLCITCO). 
Ge Petroleum Co. 
(COLPET) Inc 
Empresa Colombiana de Petréleos 
(ECOPETROL). 
International Petroleum (Colom- 
bia), Ltd. (INTERCOL). 
Sinclair and BP Colombian, Inc ` 


Socony Mobil Oil Co. and Texaco 


Colombian Government 


Sinclair Oil Corp. and British 


10,425 9,510 8,389 
10,354 9,933 10,667 


Standard Oil Co. (New Jersey) 273 388 365 


11,630 10,981 10,061 


Petroleum Co., Lt 


Shell-Condor, SA `, 
Richmond Petroleum Co. of 


Royal Dutch/Shell Group 
Standard Oil Co. of California... 


10,840 


Colombia. 
Texas Petroleum Co. (TEXPET).. Texaco Inc______-_.._._._____---- 11,206 11,511 11,874 
Toti un eA e a See et ee eas a 72,670 71,430 68,877 
Source: Centro de Información de la Industria Petrolera. 


the nearby Caiman, Puerto Colon, and 
Temblon fields. All four of these Putumayo 
area fields, held jointly by Texas Petroleum 
Co. (TEXPET), which served as operator, 
and Colombian Gulf Oil Co., were shut in 
at yearend awaiting the completion of pipe- 
line facilities. 

A program to increase the capacity of 
water injection facilities at the La Cira- 
Infantes field of Empresa Colombiana de 
Petróleos (ECOPETROL) was initiated 
during 1967. The water treatment and 


pumping system for secondary recovery at 
this field was to be expanded from its ex- 
isting injection capacity of 75,000 barrels 
of water per day to 175,000 barrels daily 
by mid-1968 and 300,000 barrels per day 
at yearend 1969. Another water injection 
project undergoing expansion in 1967 was 
that in the Tibu field. There, Colombian 
Petroleum Co. (COLPET) was in the 
process of increasing the capacity of its 
100,000-barrel-per-day waterflood system 
by 10,000 barrels daily. 
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Total distillation capacity of the 
country’s refineries was increased to 124,- 
800 barrels per day upon completion of the 
expansion program at ECOPETROL’s Bar- 
rancabermeja plant during the latter part 
of 1967. The enlargement of this refinery 
raised its rated daily capacity from 45,000 
to 71,600 barrels. In addition to the expan- 
sion of distillation facilities at Barrancaber- 
meja, a 30,000-barrel-per-day vacuum unit, 
a 17,300-barrel-per-day catalyitc cracker, 
a vapor recovery unit, and a 30-ton-per- 
day sulfur unit were added. A 40,000-ton- 
per-year paraffin unit under construction 
at yearend was scheduled for completion 
during 1968. Also under construction adj- 
acent to the Barrancabermeja refinery was 
a low-density polyethylene plant with a 
planned capacity of 15,000 tons per year. 
This joint venture between ECOPETROL 
and The Dow Chemical Co. was scheduled 
for completion during late 1968 or early 
1969. 

The most important pipeline project in 
progress during 1967 was a crude oil line 
from the Orito field to the Pacific coast 
port of Tumaco. This line was being built 
at an estimated cost of $50 million for 
TEXPET and Colombian Gulf by the Han- 
nibal Construction Co. of Tulsa, an affiliate 
of Williams Brothers. TEXPET will be the 
operator of the line after its completion 
during late 1968 or early 1969. The line 
will have a total length of 309 kilometers 
and will cross the Andes Mountains at an 
elevation of 11,500 feet. A combination 
of 18-, 14-, and 10-inch pipe will be used 
in order to compensate for pressure gradi- 
ents as closely as possible. Four pump sta- 
tions will be used to push the oil up the 
eastern slope of the mountains, and five 
pressure-relief stations will be used on the 
steep western downslope. The combined 
horsepower of the four pump stations will 
give the pipeline an initial capacity of 
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100,000 barrels per day but this could be 
increased to 150,000 barrels per day by 
the installation of additional pumping fa- 
cilities and the construction of several 
loop lines. Although the line will initially 
serve only the Orito field, plans were to 
eventually connect it with other Putu- 
mayo area discoveries. 

Preliminary work on the sea loading 
facilities at the Pacific terminus of the 
Orito-Tumaco pipeline probably began 
late in 1967. The construction firm re- 
tained to complete these facilities for 
TEXPET and Colombian Gulf was Brown 
and Root, Inc., of Dallas, Tex. Since the 
harbor at Tumaco is shallow, a floating 
berth will be anchored in 90 feet of water 
at a point 7.2 kilometers offshore. This 
berth will be connected to the tank farm 
at Tumaco by a 36-inch pipeline buried 
under the ocean bed. 

A refined products pipeline from Puerto 
Salgar to Cantago, being constructed for 
ECOPETROL, was scheduled for com- 
pletion by April 1968. This line wili link 
ECOPETROL’s Galán-Puerto Salgar prod- 
ucts pipeline with the Buenaventura- 
Cartago line of Oleoducto del Pacifica, 
S.A. Upon completion of the Puerto 
Salgar-Cartago link, ECOPETROL will be 
able to distribute refined products via pipe- 
line from its Barrancabermeja refinery all 
the way to Beunaventura. This will cause 
some change in the distribution system 
for western Colombia where INTERCOL 
has been supplying products by means of 
tanker shipments from its Mamonal re- 
finery to Buenaventura. 

A new ocean terminal was inaugurated 
at Mamonal by ECOPETROL in 1967. 
This terminal has a combined crude oil 
and refined products tanker loading ca- 
pacity of 72,000 barrels daily. Four tanks 
at the terminal can store a total of 528,000 
barrels of crude oil and products. 


The Mineral Industry of the 
Democratic Republic of the 


Congo (Kinshasa) 


By Walter C. Woodmansee * 


On January 1, 1967, the Congolese Gov- 
ernment assumed control of all assets of 
Union Miniére du Haut-Katanga in the 
Congo; these were valued at $800 million. 
A new Congolese company, Société Gén- 
érale Congolaise des Minerais (GECO- 
MIN), was organized as controller of the 
former Union Miniére properties. The 
company is administered by a nine-man 
council and has Belgian personnel in key 
positions of Director General and Deputy 
Director General. A three-man commission 
was to be organized, comprised of one 
representative of GECOMIN, one of Bel- 
gian interests, and a third chosen by 
agreement of the two parties, to arbitrate 
compensation to Union Miniére for the 
nationalization of its Properties in the 
Congo. 

Negotiations were started between Bel- 
gian private, Belgian Government, and 
Congolese Government representatives in 
order to reach an agreement on managing 
the properties and resuming minerai ship- 
ments. On February 15, a technical co- 
operative agreement was concluded whereby 
Société Générale des Minerais (SGM) 


would act as manager for GECOMIN, in 
matters involving the mining, processing, 


and marketing operations. Final approval 
of programs was to be by the Board of 
Directors of GECOMIN. This agreement 
was for 3-years’ duration, with 2-years’ 
notice given before termination. After 
loading of the copper and other mineral 
products at African ports, SGM also would 
pay GECOMIN 70 percent of the f.o.b. 
value of these products, the remainder 
would be paid at the time of the final sale 


by SGM. SGM was to receive 4.5 percent 
of GECOMIN gross revenues as fee for 
its managerial services. The complete text 
of the terms of the GECOMIN-SGM 
agreement were published in Agence Con- 
golaise de Presse on February 21. 

GECOMIN planned to offer 40 percent 
of its ownership to various international 
interests, but at yearend no agreement had 
been reached. Roan Selection Trust Ltd., 
the Peñarroya group, and the Banque 
Lambert, Brussels, were approached re- 
garding an international consortium to 
participate in GECOMIN. Late in the 
year, Maurice Tempelsman, the U.S. min- 
ing industrialist with extensive interests in 
Africa, reportedly was offered the 40-per- 
cent participation.’ 

Although metal and mineral shipments 
from GECOMIN properties in Katanga 
were interrupted during the GECOMIN- 
Belgian negotiations of January and Feb- 
ruary, shipments were near or above nor- 
mal for the remainder of the year, and new 
production highs for metallic copper and 
zinc concentrate were reached. GE- 
COMIN placed large orders for new equip- 
ment, mainly from the United States, in 
preparation for increased production. 

Activities in other mineral sectors of the 
country remained fairly normal. The min- 
eral industry continued as a major source 
of revenue and foreign exchange. In 1967 
Government revenue from GECOMIN op- 


1 Physical scientist, Division of International 
Activities. 

2 Metals Week. V. 39, No. 2, Jan. 8, 1968, 
p. 5. 
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erations was 323.9 million,? 95.5 percent 
of which was from copper. The Gross 
National Product (at current prices) in 
1966 was estimated at $1,800 million, 
based on Banque Nationale calculations. 
The mineral industry contributed about 40 
percent of the national budget and em- 
ployed about 50,000 Africans.* At the 
beginning of the year, the GECOMIN staff 
included 1,661 expatriates and 249 Afri- 
cans; at yearend, the expatriate staff had 
dropped to 1,096 and the African staff 
had increased to 368. Recruitment efforts 
were active throughout the year. At year- 
end, GECOMIN employed 21,752 African 
laborers. 

The Congolese Government continued 
efforts to restrict the influence of foreign- 
owned and foreign-operated companies. In 
1966 the Government voided all mineral 
property rights issued before independence 
on June 30, 1960, required all concession 
holders to reapply for concessions, placed 
a 10-percent levy on all mineral produc- 
tion, and required all foreign companies 
with operations in the country to establish 
headquarters in Kinshasa. After the GE- 
COMIN-Belgian controversy in early 1967, 
however, Government moves against for- 
eign business and personnel were slack- 
ened. Foreign management groups were 
given authority to reorganize certain firms 
for greater efficiency. 
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A new mining code, prepared by the 
Ministry of Mines, was adopted in April. 
It called for increased Congolese partici- 
pation in and Congolese control of mining 
ventures. Foreign investors had three pos- 
sibilities in establishing companies in the 
Congo: 1) With Congolese private inter- 
ests, 2) with the Congolese Government, 
and 3) with foreign financing entirely (but 
with company headquarters in the 
Congo).° 

Progress was made on the Inga Dam 
hydroelectric project on the Congo River, 
120 kilometers upriver from the Atlantic 
Ocean. In October a $20 million loan was 
negotiated with Italian interests to provide 
equipment for first-phase construction, 
which was expected to be completed in 
1972 or 1973. 

The National Institute of Mines was 
moved to Lubumbashi from Bukavu, which 
was evacuated following the mercenary 
uprising during the summer. According 
to the Institute’s director, the school had 
an enrollment of about 100 students. The 
majority of the first graduating class of six 
mining engineers and six geologists was 
expected to assume duties with GE- 
COMIN. The Institute's staff of approxi- 
mately 20 professors was furnished by 
French and Belgian technicial assistance, 
the United Nations, and the Congolese 
Government. 


PRODUCTION 


Although the Congolese Government 
took major steps toward assuming control- 
ling interests in all sectors of the mineral 
industry, disruptions in mining were few, 
and there was little change in mineral 
production trends. Output of copper and 
zinc concentrate attained record highs, 
although increases were modest. Diamond 
and manganese ore output also showed 
slight increases. Output of several com- 
modities, including cadminum, cobalt, 
germanium, gold, and tin, was reduced. 


A new petroleum refinery was dedicated 
late in the year, and production is expected 
in 1968. 


d On June 24, 1967, a monetary reform pro- 
gram was instituted, under the auspices of the 
International Monetary Fund, to stabilize the 
economy and curb strong inflation. The Con- 
golese Franc (CF) was devaluated from the 
rate of US$1—150 CF to US$1—500 CF, as of 
that date. A new monetary unit, the zaire, is 
equal to US$2 or 1,000 CF. 

4 Industries et Travaux d'Outremer. No. 167, 
October 1967, p. 915. 

5 World Mining. V. 3, No. 8, July 1967, p. 40. 
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Table 1.—Congo (Kinshasa): Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1963 1964 1965 1966 1967 
Metals: 
e EE 213 123 O AAA 2 
Cadmium te Nee Eeer ge Ee 393 469 399 421 263 
CoDalt EE 7,876 7,676 8,388 11,297 19,718 
Columbium-tantalum concentrate..... e 74 e 46 93 : 96 146 
Copper, blister and refined............ 271,337 276,640 288,605 315,664 318,976 
Germanium, content of concentrate 
kilograms. - 7,283 8,271 14,638 14,970 347 
Gold :unosiesio cc troy ounces.. 214,574 188 , 693 90,408  r 159,821 152,978 
¡ES cob este A Sele ee cares A ,045 1,551 1,060 e 1,000 
Manganese ore 270,033 309,700 377, GE 249,303 271,636 
ETA AAA A AA A NA 
Platinum and palladium._troy ounces.. 7 y A AA A A 
Silver EE do..-- 1,097,176 1,480,252 1,538,413 * 1,851,402 1,839,763 
in: 
Cassiterite, metal content 
long tons. - 6,883 5,108 6,824 5,086 4,664 
Smelter. o oooooooooo.... do.-.. 1,441 1,485 1,815 2,002 1,815 
Tungsten concentrate, 60 percent 
En aerer 202 234 215 189 112 
ne: | 
Concentrate, metal content. ...... 103,545 105,540 119,154 r 113,437 2 121,547 
Refined, electrolytic ORE AAA 52,724 55,553 57,019 e 61,500 61,492 
Nonmetals: 
Cement..-.-----.--.- thousand tons.. 246 225 248 285 e 260 
Diamond: 
Gem... thousand carats.. 296 295 14 1 
Industrial. .........-.-..-.. do.... 14,468 14,457 12,490 r 12,418 13,154 
¡A NS 66,703 67,722 65,228 63,005 NA 
A EES 343 525 125 80 NA 
Sulfuric acid.........-. thousand tons.. NA NA NA 124 e 120 
Mineral fuels: 3 Coal, bituminous....do.... r 103 t 106 r 116 110 133 
e Estimate. r NA Not available. 


Revi 
1 Includes 6,465 tons in cathodes and 3,253 tons in granules. 

2 From 214, 710 tons of concentrate at 56.61 percent zine produced at Kipushi. 

3 The petroleum refinery near Moanda was inaugurated in November 1967, but output data were not wat, 


able. 


TRADE 


The mineral industry continued as the 
dominant source of foreign exchange in 
the country in 1966, the latest year for 
which data were available. Because of a 
substantial increase in prices, copper earn- 
ings were $95.5 million higher than in 
1965, and represented about 57 percent 
of total export earnings for the year. 
Major mineral export values were as fol- 
lows: 


Value (million dollars) 


1965 1966 

Copper__._...._.---------_-- 171.4 266.9 
Cobalt ENEE 18.2 29.7 
Tin and cassiterite. ....__...-... 18.3 26.4 
Diamond...........------.-- 23.3 25.6 
Zinc and eopneentrgte 21.5 21.1 
Tol RA es 252.7 369.7 


Complete data on destinations were not 
available, but copper went mainly to Bel- 
gium, Italy, France, and the Republic of 
South Africa. Metallic tin, cassiterite, and 
zinc concentrate were shipped mainly to 
Belgium. The United Kingdom received 
all diamond legally exported from the 
Congo. Routes to port were the Voie 
Nationale and rail to Lobito, Beira, and 
Dar-es-Salaam. 

Major mineral commodity imports in 
1966 were petroleum refinery products, 
$19 million ($15.9 million in 1965), and 
iron and steel semimanufactures, $14.4 
million ($10.6 million in 1965). 

The important role of the mineral in- 
dustry in the Congolese foreign trade bal- 
ance ás indicated in the following tabula- 
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tion showing the relationship between min- 
eral and total trade: 
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According to U.S. Department of Com- 
merce statistics, the United States imported 
metals and minerals from the Congo dur- 


Mineral , 
Value (million dollars) com- ing 1965 and 1966, as follows: 
Ge MOdities” 
Mineral Total share of 
com- trade total 
modities 1 (percent) Value 
dr 261.2 326.0 80.1 Commodity e 
1966____.__- 879.6 467.3 81.2 1965 1966 
os 47.2 319.9 14.8 
1966._..-.-. 54.2 336.5 16.1 Cobalt... ---------------- 9,737 14,873 
Trade balance: Diamond, industrial. ........ 913 4,491 
1965. ....... +214.0 +6.1 XX incas BE e Stan ke 
19oee ....... 325.4 30.8 XX inc, vuperought e : 
T = Other ores and concentrates.. 807 ,14 
XX Not applicable. 
1 Includes only those commodities listed in table 2 TOM lis 24,410 31,631 


of this chapter. 


Table 2.—Congo (Kinshasa): 
(Metric tons unless otherwise specified) 


Foreign trade in selected mineral commodities ! 


1965 1966 
Exports: 
Metals: 
Cadmium: sd OE a a O a e ere 390 351 
A EE EE AA 8,380 11,062 
Columbium-tantalum concentrate. o ooooocooooccoecnncconoooo-o. 56 
Copper: 
UI sa a a la e id e DS 63,323 79,475 
Unwrought, refined, mainly wire bars EE 142,819 156,364 
Unwrought, refined, A TEE 2,581 74,785 
e A E ES EE A E 278,223 310,624 
Gold A A A A A troy ounces.. 40,285 58,418 
Manganese OE AN E A T A A oe hs 311,188 234,137 
in: 
Cassiterite... AAA long tons.. 5,062 7,109 
ele o.... 71,259 1,873 
Lee CONCA a as 208 284 
ne: 
CONCERT EtG 2225 6s oe aa cowed 89 , 650 94, 897 
Refined, electrolytic. .......--.-- eee ee eee wee 51,931 50,970 
Nonmetals: 
CA A a tia 30,530 22,725 
Düsmond. eee eee eee thousand carats.. 12,58 12,480 
Imports: 
etals: 
Aluminum, allior AAA ENEE 8 1,772 
Copper, Semimanufseturen, eee ee ee ee eee eee 224 170 
Iron and steel, semimanufactures. o .oooooooooocoooooooocooooooooo- 42,806 66,238 
Ores, scrap, waste, DER. oo ooo 253 286 
Nonferrous metals, E EE EES 843 355 
Nonmetals: 

CINGN EE 7,963 526 
Construction materials, undifferentiated. ............_.._.__...._.--_-- 30,830 42,886 
Fertilizer materials, natural and manufactured.___..._..._____...._.--..- 5,551 6,030 
CT AEN? 22,723 50,408 
Minerals, nonmetallic, n.e.s...._.-.-.-.. EE eee a 12, 690 13,381 

Mineral fuels: 

Coal and Orquesta is 336, 684 231,609 

Petroleum refinery products: 
Gasoline, motoar. 0-0 ---------- thousand 42-gallon barrels.. 1,159 1,126 
Gasoline, aviation. .......-._-...-_- eee o... 564 585 
EC ebe O--.- 450 581 
Fuel oils, undifferentiated. ______..____.-..-...-.--.------- do.... 1,135 1,376 
Lubricating oils. -2.0.0000  oooocooocccocococcococccoconooo- o... 9 143 
NK EE do. 3,404 3,811 
Mineral tar and crude chemicals from coal, oil, and gas distillation. .......... 2,844 4,018 


3 Data by country are not available. 
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Table 3.—Congo (Kinshasa): Copper exports in 1967, by port 
(Metric tons) 
Shipping port 
Form of copper Matadi, Congo Beira Dare Salaam. Lobito Total 
, (Kinshasa) Mozambique Tanzania An ola 
(via Voie Nationale) q | g 

Electrolytic ingots. ...._._.....- 113,853 6,812 17,765 23,468 161,898 

athodes conocio ios 32,930 1,606 —- _-....--- 47,351 81,887 

Blister and other. 27,848 26,848 25,866 ------- 80,562 

TOUR) ny es ln be 174,631 35,266 43,631 70,819 824,347 


COMMODITY REVIEW 


METALS 

Columbium-Tantalum.—Final agreement 
between Union Carbide Corp. and the 
Congolese Government on participation 
in exploitation of the Lueshe deposit, Kivu 
province, was pending at yearend. Société 
Miniére de Lueshe (SOMALU) was con- 
stituted in 1960 by Union Carbide and the 
Government. Exploration continued in 
1967. Reserves were 34.5 million tons 
proved ore, containing 15.4 kilograms of 
pyrochlore per ton, and 119.5 million tons 
probable, containing 9.7 kilograms of py- 
rochlore per ton. Also, 500,000 cubic me- 
ters of associated alluvium contains 1.55 
kilograms of pyrochlore per ton. 

At Bingo, also in Kivu province, the ore 
is reportedly richer and less complex. Ore 
reserves are 2.3 million tons proved at 3.6 
percent Cb,O, to depths of 25 meters, and 
4.8 million tons probable at 2.3 percent 
Cb,O,. Preconcentration to a grade of 40 
to 45 percent Cb,O, was considered feas- 
ible.® 

Copper.—Despite the GECOMIN-SGM 
controversy early in the year, copper out- 
put reached a new high, and exports ex- 
ceeded those of 1966 by more than 3,000 
tons. Average copper content of ores from 
GECOMIN properties was 4.8 percent. 
Total concentrate production was 1,338,- 
346 tons. GECOMIN planned an output 
rate of 320,000 tons of copper during 1968 
and undertook long-range studies for ex- 
pansion in subsequent years. 

Production under Union Miniére du 
Haut-Katanga in 1966? and GECOMIN 


in 1967 8 was as follows: 


Metric tons 
Form of copper produced 


1966 1967 
Ingots, electrolytic.......- 156,350 160,822 
Cathodes________.._-_--- 79,729 81,448 
Blister and other... 79,585 76,706 
Total canoa 315,664 318,976 


An exploration and mining agreement 
was reportedly signed on December 18, 
1967, between the Nippon Mining Co., 
Ltd., Japan, and the Congolese Govern- 
ment. The area to be explored comprised 
36,000 square kilometers between Musoshi, 
Southern Katanga Province, and the Zam- 
bian border. Near Muroshi, a vein 6 to 8 
meters thick reportedly contains 3.5 per- 
cent copper. The agreement involved a 
3-year exploration period, a joint operating 
company, and a 5-year investment plan of 
$40 million, An annual production rate of 
42,000 tons of concentrate, containing 36 
to 37 percent copper, was planned for 
1970. The Japanese will ship the concen- 
trate to Japan via the port of Beira, Mo- 
zambique. A large staff of Japanese engi- 
neers, geologists, and other technical per- 
sonnel was in the Congo. 


Manganese.—Output from the Société 
Miniére de Kisenge (SMK) mine at Ki- 
senge in southwest Katanga Province, was 
greater in 1967 than in 1966, although 
the mine was closed down in November 
after an invasion of mercenary troops. 
After cessation of mining, stockpile ore 
was shipped at a reduced scale by per- 
sonnel who were flown in daily from 
Lubumbashi. The average grade of ore 
was 51 percent manganese. Prior to the 
invasion, SMK employed approximately 
50 European technicians. 

In order to maintain SMK operations, 
the Congolese Government agreed to a 
reduction of export taxes, a long-term, 
low-interest loan to SMK, and a waiver 


6 United Nations, Economic Commission for 
Africa. The Rare Minerals of the Democratic 
Republic of the Congo. ECA Seminar on New 


Metals and Minerals, Addis Ababa, Ethiopia, 
February 1968, pp. 7-10. 
7 Union Miniére du Haut-Katanga, Rapport 


Annuel. 1966, p. 18. 

8 U.S. Embassy, Kinshasa. Mineral Industry 
Report for Katanga. State Department Airgram 
A-88, May 16, 1968, 12 pp. 
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of import duties on replacement equip- 
ment. 


Tin.—The Congolese Government can- 
celed 50 concessions in January, when 
owners failed to apply for renewal in 
accordance with new mining laws. For 
those concessions renewed, the Government 
intended to obtain shares in operating 
companies.? 

Operations of Compagnie Géologique et 
Minière des Ingénieurs et Industriels 
Belges (GEOMINES) were normal in 
1967, despite a slight reduction in techni- 
cal personnėl after the political unrest in 
the area during the summer. Cassiterite 
production was 2,543 long tons, compared 
with 2,818 long tons in 1966. Smelter tin 
production continued at a rate of about 
2,000 long tons per year. 

In March GEOMINES operations in the 
Congo came under the control of a new 
company, Société Géologique et Miniére 
du Congo (GEMICO), with 50 percent 
Congolese participation. GEOMINES per- 
sonnel were to retain responsibility for 
technical operations and marketing. How- 
ever, at yearend an accord had not been 
signed, and GEOMINES remained the sole 
major company directed entirely from 
Brussels. The company employed 50 Euro- 
pean technicians and 3,500 Congolese 
during the year. 


NONMETALS 


Diamond.—In June the Ministry of 
Land, Mines, and Energy announced in 
Kinshasa that Société Miniére de Bak- 
wanga (MIBA) would sell diamonds di- 
rectly to the de Beers Consolidated Mines, 
Ltd. organization rather than through 
SGM, as formerly. Britmond Co. (British 
Diamond Distributors Ltd.) of Hamilton, 
Bermuda, a de Beers affiliate, was given a 
monopoly on diamond purchasing in the 
Congo and opened a purchasing office in 
Kinshasa. 

MIBA established ‘headquarters at 
Mbuji-Mayi and was granted a charter 
under Congolese laws. In 1966 the com- 
pany moved about 5 million cubic meters 
of overburden and gravel.'? A new sorting 
plant employed about 220 Europeans and 
3,600 Africans. “Congolization” of opera- 
tions continued, with training schools in 
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the Congo and engineering study provided 
in Belgium. 

Société Internationale Forestière du 
Congo (FORMINIERE) was taken over 
by the Government in 1966. The company 
sought compensation. 

Illegal mining and smuggling continued 
on a large scale, estimate at nearly half 
the official reported production rate. Gongo 
(Brazzaville) reported exports of 5.3 mil- 
lion carats in 1965 ™ of diamond that prob- 
ably originated largely in Congo (Kin- 
shasa). 


MINERAL FUELS 


Coal.—Société des Charbonnages de la 
Luena, an affiliate of GECOMIN, in- 
creased output of its Kaluku mine. Sales 
in 1966 were 37,947 tons to Union Miniére 
du Haut-Katanga, 34,823 tons to Cimen- 
kat, the cement producer, and 33,805 
tons to the Bas Congo au Katanga Rail- 
road Company.!'? The company acquired 
two new Bucyrus drag lines. The coal is 
of inferior quality, and future operations 
are indefinite. 


Petroleum.—The  12,500-barrel-per-day 
refinery of Société Congolaise Italienne de 
Raffinage (SOCIR), near Moanda at the 
mouth of the Congo River, was dedicated 
in November. The company is owned by 
the Congolese Government (51 percent) 
and Ente Nazionale Idrocarburi (ENT) 
(49 percent). In December Esso received 
the first crude oil tender for 200,000 tons 
(about 1.5 million barrels) of Abu Dhabi 
crude, for delivery from January to April, 
1968.** 

Arrangements for pricing and marketing 
of refinery products were under negotiation 
between the Government, ENI, and four 
distributors in the Congo—Petrofina S.A. 
(Belgium), Shell Oil Company (Nether- 
lands), Mobil Oil Corp. (United States), 
and Texaco Inc. (United States). 


9 co International. V. 60, January 1967, 


p. 

16 Mining Journal. V. 269, No. 6885, Aug. 4, 
1967, p. 77. 

11 International Financial apr Survey. V. 
19, No. 37, Sept. 22, 1967, l. 

12 Industries et Travaux ‘a’ Outremer No. 164, 
July 1967, p. 76. 

13 Petroleum Intelligence Weekly. Feb. 2, 
1968, p. 7. 


The Mineral Industry of Cyprus 


By John A. Stock * 


The mineral resources of Cyprus are an 
important factor in the country’s economy 
inasmuch as mineral exports represent 
about 44 percent of the value of total 
domestic exports and they continue to be 
a principal source of foreign exchange. 
Mining contributed about 6 percent to the 
estimated 1967 gross national product 
(GNP) of $402 million.” 

Of the major mineral products of Cy- 
prus, the greatest income was provided by 
the metallics which included copper ores 
and beneficiation products, iron pyrites, 
and chromite. The important nonmetallics 
are asbestos, cement, and gypsum. Of these, 
cement and asbestos showed significant in- 
creases in 1967. The bulk of the important 
minerals are sold to the European mark- 
ets, although most of the crude gypsum is 
exported to Far Eastern markets. Some 
asbestos, cement, and calcined gypsum are 
sold domestically. 

Three companies produce virtually all 
the copper and pyrites in Cyprus. The 
largest, Cyprus Mines Corp., is U.S. owned 


and produces 60 to 70 percent of the out- 
put. The Hellenic Mining Co., Ltd., is the 
main source of chromite as well as copper 
products and iron pyrites. The Cyprus Sul- 
phur and Copper Co., Ltd., produces cop- 
per concentrate and iron pyrites. 

About 5,000 persons or about 2 percent 
of the total labor force were employed in 
mining or quarrying operations during 
1966. This was a decline from previous 
years and resulted from greater mechani- 
zation in the mines and the elimination 
of marginal operations over the past few 
years when world mineral prices were 
depressed. 

Parliament ratified a measure to create 
an oil refinery in 1965 after 2% years of 
investigation, however, difficulties still per- 
sist and construction had not begun as of 
the end of 1967. The refinery is planned 
to be a joint venture of the Cyprus Gov- 
ernment and a private group, composed of 
Mobil, Shell, and British Petroleum oil 
companies, on a 50-50 basis of participa- 
tion. 


PRODUCTION 


The estimated value of Cyprus’ min- 
eral production for 1967 remained, as in 
recent years, at approximately $30 million. 
Output of copper contained in mineral 
materials was about 20 percent less than 
in 1966, as the result of declining grade in 
ore. The expectation that the decline in 
volume would be offset by increased world 
prices did not materialize. However in- 
creased European demands for iron pyrites 
as a source of sulfur and the consequent 
increase in price was believed to have 
balanced the losses in copper mineral pro- 
duction. Recent investments in plant, in- 
creased exports, and somewhat greater 


consumption for sheeting and other as- 
bestos cement goods indicated a greater 
production of asbestos in 1967. Cement 
production in 1967 was at an alltime high 
at about twice the 1966 tonnage. | 

In 1966 the value of copper products 
was 58 percent of the total mineral pro- 
duction, pyrite 23 percent, asbestos 9 per- 
cent, cement 7 percent, gypsum 1 percent, 
and all others 2 percent. 


1 Mining engineer, Division of International 
Activities. 

2 Where necessary, values have been converted 
from Cyprus pounds (C£) to U.S. dollars at 
the rate of C£.357143—US$1.00. 
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Table 1.—Cyprus: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 + 
Metals: 
A A ee eee bho Bees 4,909 3,000 4,990 10,464 10,500 
Copper to. bc oe dt 26,000 13,000 20,450 r 17,757 14,200 
Nonmetals: 
¿o eet hs AEN oe oe oe e 18,109 12,478 15,986 22,180 24,000 
Comentadas ta ti a tes dl 96,000 70,000 98,357 r 98,560 192,000 
Gypsum: 
Cde: opio id e 100,000 45,000 60,975 45,061 45,000 
¡CAT MO 52 ,000 30,000 20,325 20,540 20,500 
EN EE 59,341 e 40,000 73,550 NA NA 
Mineral pigments: 
Terre verte. ooo o. 10 10 10 NA 12 
AMA 6,000 e 6,000 14,532 5,590 5,600 
Yellow ocher. o 500 e 400 304 102 100 
Pyrites (sulfur content)... thousand tons. _ 449 829 483 r 386 480 
A ee oe ee eee ke 7,000 NA 5,355 4,013 4,000 
e Estimate. r Revised. NA Not available. 


1 Estimated content of concentrates, cement copper, and cupreous pyrite; excludes content in iron pyrites 


ore which may or may not be recovered. 


TRADE 


Mineral exports have increased over 
previous years and represent a large por- 
tion of total trade as follows: 


Value Mineral 
(million dollars) commod- 
Ge ities’ 
Mineral Total share of 
commod- trade total 
ities (percent) 
Exports. .....-.-.-.--.- 34.2 17 44 
Imports. --..........-. 21.4 158 14 
Trade balance... . 12.8 —81 XX 


XX Not applicable. 


Copper is by far the most valuable 
single mineral export item. In view of the 
estimated date of depletion of Cyprus’ 
copper resources, the heavy dependence on 
mineral exports for foreign exchange is 
especially significant. 

About 75 percent, or $26 million, of 
total mineral exports came from the sale 
of metallics whereas nonmetallics yielded 
only $8 million. Pyrites accounted for 
about $6 million of the nonmetal total. 
Although barter arrangements with Czech- 
oslovakia and Bulgaria were made in 1965 


for chromite from Cyprus, none was ex- 
ported to these countries in 1966. 

The value of all classes of mineral im- 
ports increased with mineral fuels at $10.1 
million, metals at $7.6 million, and non- 
metals at $3.7 million. 

In accordance with an agreement with 
the U.S.S.R. signed in February 1965 for 
the exchange of goods worth more than 
$9.8 million over a 3-year period, Cyprus 
imported about 23,000 metric tons of ce- 
ment, 979,000 barrels of fuel oil, and a 
small tonnage of pig iron from that coun- 
try in 1966. However, despite the under- 
standing that, under the agreement, the 
U.S.S.R. would also become the main 
supplier of the iron and steel needs of 
Cyprus, less than 25 percent of the total 
pig iron and about 1 percent of the steel 
imports originated in the U.S.S.R. during 
1966. Cyprus’ main source of pig iron was 
its historical supplier, the United King- 
dom, while most of its steel was imported 
from western Europe. The bulk of the 
remaining imports of mineral commodities 
originated from various member countries 
of the European Economic Community 
and the United Kingdom. 
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Table 2.—Cyprus: Exports of mineral commodities 
(Metric tons) 


Commodity 


Copper: 


Cupreous Dvnite 
Nonmetals: 
Asbestos, crude._.._..._.__...__-- 


1965 


2 


70,767 
4 


,994 


176,298 


17,540 


41,701 
1,441 


729 


1966 


2,541 
58 , 682 
14,778 

164,248 
19,191 
56,543 

1,215 


319 
12 


747 
4,684 
746,819 


4,182 


Principal destinations, 1965 


All to Canada. 


West Germany 41,511; Spain 17,171. 
West Germany 6, 423; Spain 5,718. 
Netherlands 84, 640; West Germany 79,608. 


United Kingdom 5,498; Denmark 4,833; 
Thailand 3,046. 


Taiwan 31,129; Ceylon 15,911. 
Lebanon 1,026; Sudan 40. 


E States 186; United Kingdom 72. 


United States 499; United Kingdom 191. 
United States 2, 97 1; United Kingsom 1,142. 
Italy 266,274; United Kingdom 185 ,002; 

Belgium 118, 392; Netherlanda 117,898. 
Israel 3,379; Libya 729. 


Source: Statistics of imports and exports 1966; Department of Statistics and Research, Ministry of Finance, 


Nicosia, July 1967 


Table 3.—Cyprus: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


Metals: 
Aluminum and alloys. ...........- 
Copper, including brass. .._....-.--. 
E WEE troy ounces. . 


Pig FOR: 2 essa ee 
Ferroalloy8. ---------------.- 
Semimanufactures...-....... E 


Lead and alloys. ........-.-.----.- 

Tin and alloys. .-...... long tons... 

Zine and alloys__._._........-...-- 
Nonmetals: 


Fertilizer materials, manufactured: 
Nitrogenous. ooo. 
Phosphatic. ..-.-...-..------- 
¡LT 


Stone, building: 
Unworked... value.. 


Mineral fuels: 
Asphalt and bitumen, natural. ..... 


Petroleum refinery products: 
Motor gasoline 
thousand 42-gallon barrels.. 


Aviation gasoline.......do.... 

Kerosine.__.__..._..-- do 

det fuel. .______-.-- do. 

White spirits and do 
solvente. 

Gas oil.. 2.222 naM do.__- 


Fuel oil including deisel do... 
Lubricating oil and do 


KE 
Other, including pitch do 
and wax. 


1965 


288 
26 
13,036 


60 
15 
43,447 


64 
r 569 
61 


$10,966 
$5,859 
1,863 


10,770 


1966 


406 
89 
15,706 


259 
5 
50,369 


281 
607 


$24,248 
$9 ,456 
2,023 


12,460 


522 
850 


Principal sources, 1966 


Greece 115; United Kingdom 93. 
Switzerland 71; United Kingdom 13. 
United Kingdom 15,644. 


United Kingdom 198; U.S.S.R. 61. 

All from West Germany. 

France 14,201; Belgium 7,307; West Germany 
3,413; Luxembourg 2,638. 

United Kingdom 241; Lebanon 27. 

United Kingdom 578; Greece 28. 

Belgium 47; United Kingdom 15. 


Yugoslavia 1,462; Bulgaria 157. 
Israel 29,367; Greece 26,457; U.S.S.R. 23,063. 
United Kingdom 110; Italy B1. 


Italy 8,526; Portugal 3,226. 
Yugoslavia 19,510; Lebanon 1,951. 
All from France. 

All from Greece. 

United Kingdom 290. 


Italy 14,246; Belgium 4,466; Greece 2,968. 
Italy 9,293. 
Greece 1,280; France 492; Portugal 207. 


rere pees United Arab Republic (Egypt) 
All from West Germany. 
O. 


Italy 235; Netherlands Antilles 111. 

Iran 7; Netherlands Antilles 7. 

Italy 98; France 37. 

Aden 24; Italy 4. 

N etherlands Ántilles 2; United Kingdom 1. 


Italy 275; Netherlands Antilles 95. 
U.S.S.R. 979; ltaly 167; France 84. 
United Kingdom 23; Netherlands 4. 


United Kingdom 2. 


r Revised. 


Source: Statistics of imports and exports for 1966; Department of Statistics and Research, Minitry of 


Financei Nicosia, July 1967 
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COMMODITY REVIEW 


METALS 


Chromite.—Exports of chromite in 1966 
showed improvement over the very small 
tonnage in 1965, but was still only about 
27 percent of the amount exported in 
1964. All of the 1966 tonnage was ex- 
ported to Canada in spite of the specific 
mention of chromite as one of the com- 
modities to be included in the barter 
agreement with Czechoslovakia and Bul- 
garia. | 

Because of competition with other 
relatively nearby countries such as Turkey, 
Cyprus is not in a good position to export 
quantities of chromite unless world price 
and demand are relatively high. Prices 
during most of 1967 were stable, but 
during the last quarter of the year indica- 
tions were that because of sanctions against 
Rhodesian chromite, world prices would 
increase. Exports of Cypriot chromite 
therefore may well increase in 1968, but 
will remain sensitive to prices and avail- 
ability on the world market. 


Copper.—Mining of copper ore con- 
tinted in 1967 by CMC, Hellenic Mining 
Co. Ltd., and the Cyprus Sulphur and 
Copper Co. Ltd. 

All three companies beneficiate portions 
of their ore to produce copper concentrate 
and iron pyrites. CMC also recovers ce- 
ment copper by a leaching and precipitat- 
ing process. Although European copper 
prices in 1966 were high, relative to prior 
years, the average price softened some- 
what during 1967. 

Ore. was produced from the Mavrovouni 
and Skouriotissa mines of CMC and strip- 
ping of overburden was begun on the 
Apliki and Lefka “A” mines during the 
year. There was no activity at the Mathiati 
mine. ` 

In January 1966, geological exploration 
and diamond drilling by the Cyprus Mines 
Corp. had proven reserves of 5.3 million 
tons of 1.5 percent copper ore and possible 
reserves of 8 million tons, sufficient to as- 
sure mining at the current rate through 
1982. 

As a byproduct of copper operations, 
CMC has been Europe’s largest supplier 
of high-grade nonarsenical flotation pyrites 
and with the prospect of increased demand 
for sulfur in Europe may proceed with a 
new technique of pyrite pellet production 


perfected by the Battelle Memorial In- 
stitute of the United States and Lurgi 
G.m.b.H. of West Germany. 

The Hellenic Mining Co. Ltd. now 
owned by the Greek Cypriot Community 
has been operated at a loss, but recent 
high prices for copper and pyrites should 
have resulted in profits. Production orig- 


inated in 1966 from the Kalavassos, 
Kokkinopezoula, Memi, and Mathiatis 
mines. Exploratory drilling totaling 67 


holes was carried on at various prospects 
during 1966. Results were not reported. 

The Cyprus Sulphur and Copper Co. 
Ltd. produced and milled ore averaging 
1.12 percent copper and 15.2 percent sul- 
fur from Limni and Evloimeni mines. 


NONMETALS 


Asbestos.—The Cyprus Asbestos Mines, 
Ltd., quarried 2.5 million tons of rock in 
1966 and milled half this output to pro- 
duce almost equal tonnages of long- and 
short-fiber asbestos. A small production 
increase in 1967 over 1966 is estimated. 
Most of this production is exported and a 
small amount is used in the manufacture 
of flat and corrugated asbestos sheeting 
and molded goods. 


Cement.—The 1967 output of cement 
was approximately 100 percent greater 
than in any previous year. Inasmuch as 
the island’s sole producer has been the 
Cyprus Cement Co. Ltd., equipped with a 
single kiln rated at 90,000 metric tons an- 
nually, it is highly probable that another 
plant is now contributing to the total 
cement production. Capital expenditures 
by the Cyprus Cement Co. Ltd during 
1965-66 totaled about $183,000 and ap- 
peared insufficient to double present plant 
capacity, but instead suggested plant ex- 
pansion or modernization. Secondly, the 
Cyprus Ministry of Commerce and In- 
dustry announced the establishment of 
various new plants including a cement 
plant in 1966. Presumably this is part of 
an effort to restructure the economy 
threatened by a loss of income resulting 
from the withdrawal of foreign military 
personnel and the decline of copper pro- 
duction. 

Gypsum.—Production of gypsum by the 
United Gypsum, Ltd., in 1967 is believed 
to have been maintained at the 1966 level. 


The Mineral Industry 
of Czechoslovakia 


By Bernadette Michalski ' 


Czechoslovakia continued to produce 
sizable quantities of coking coal and non- 
metallic minerals such as gypsum, kaolin, 
limestone, and magnesite in 1967. The 
country’s fuel and refractory mineral re- 


sources supported significant metallurgical 
and fabricating industries. Although most 
of the nation’s iron ore requirements are 
met by imports, Czechoslovakia ranked 
10th among world steel producers in 1967. 


PRODUCTION 


Although 1967 production data for most 
nonmetallic minerals was not reported, the 
overall growth rate of this industry in 1967 
was reported at 10 percent, surpassing the 
overall industrial growth rate of 7.1 per- 
cent. Economic reforms directed toward 
profit motivation, closed a number of 


marginal coal and iron mines, resulting in 
lower levels of production for these com- 
modities than in 1966. In the industrial 
sectors these reforms resulted in a 6 per- 
cent increase in industrial labor produc- 
tivity and a slowdown of the industrial 
employment growth rate of 1.1 percent. 


TRADE 


While Czechoslovakia has maintained a 
favorable overall trade balance, the na- 
tion’s imports of iron ore, nonferrous 
metals, crude petroleum, and bituminous 
coal have made Czechoslovakia a net im- 
porter of mineral commodities as indi- 
cated in the following tabulation: 


Value Mineral 
(million koruna)! commod- 
ities’ 
Mineral Total share of 
commod- trade total 
ities (percent) 
Exports 
1964______-- 3,868 18,545 21 
1965.._.-.-.-.-.-. 8,9387 19,857 20 
1966........ 3,739 19,764 19 
Imports: 
1964_______- 4,833 17,489 28 
1965. -_.-.-.-.- 5,297 19,242 28 
1966. ...-...- 4,723 19,699 24 
Trade balance: 
964. -.--...- — 965 +1,056 XX 
1965..-..... —1,360 +115 XX 
1966______-_- — 984 +65 XX 


XX Not applicable. 
ı Official exchange rate, 1 koruna—US$0.14. 


Published material on the foreign trade 
of Czechoslovakia are evidently incom- 
plete. Soviet statistics indicate the export 
of certain commodities to Czechoslovakia 
that are not recorded in Czechoslovakian 
import publications. Moreover, Soviet sta- 
tistics report import of ores and metals 
from Czechoslovakia valued at $106 (96 
million rubles) which do not appear in 
Czechoslovakian export data. Presumably 
these imports included antimony, uranium, 
tin, and mercury. The importance of the 
U.S.S.R. as a trading partner, is readily 


apparent from the trade tables. 


1 Commodity research specialist, Division of 
International Activities. 
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Table 1.—Czechoslovakia: Production of selected mineral commodities 


(Thousand metric tons unless otherwise specified) 


Commodity ! 1963 1964 1965 1966 1967 
Metals: 
Aluminum ingot including secondary e... —— 60 60 62 62 65 
Antimony foco metric tons. - 2,000 2,000 2,000 2,000 2,000 
CODDe Cooke aa do. NA NA 5,000 5,000 5,000 
Iron and steel: 
Iron ore (24 to 29 percent Fei ._---..---- 3,411 2,846 t 2,446 r 2,2387 e 2,000 
Pig iron and blast furnace ferroalloys. ...-. 5,254 5,716 r 5,868 r 6,269 e 6,400 
Electric furnace ferroalloys_____.._____-_- 52 55 r 57 91 e 100 
AI ee 7,598 8,377 8,598 9,128 e 9,800 
Rolled products except pipe. ....-.-------- 5,100 5,663 6,094 6,518 e 6,700 
Ee 731 r 802 906 976 ©1,000 
Lead: 
Mine (content of ore)¢_ ___-_- metric tons. _ 13,500 13,500 14,000 14,000 14,000 
Smelter e ee do 14,000 14,000 14,500 14,500 14,500 
Manganese ore, 13-17 percent manganese. - - _ - 85 84 80 90 80 
Mercury e... 76-pound flasks. - 725 © 776 r 825 r 875 e 900 
Silver €... thousand troy ounces. . 2,400 2,400 2,400 2,400 2,400 
Tin, mine (content. of ore)*........ long tons. . 200 200 220 148 150 
Nonmetals: 
Cement -..--- EE 5,178 5,493 5,713 r 6,130 e 6,200 
Fertilizers: 
Nitrogenous (N content). ..-.-.....-....- 154 158 220 251 ¢ 270 
Phosphatic (P20; content). ....-.--..--.. 208 241 258 261 e 280 
Gypsum: 
BERN Eege 302 351 r 331 r 356 NA 
A A 22 23 r 22 23 NA 
¡E A A A 321 313 332 e 335 NA 
Lime AA A AA ie ts eas 2,254 2,347 2,488 2,464 e 2,500 
LIMA o a Been 13,994 14,635 14,866 ©¢15,000 «15,000 
Magnesite, crude_____.......-.-.-.._..----- r1,481 r 1,686 r1,841 r1,901 2,107 
Pyrite, gross weight... 347 361 r 375 r 352 NA 
Refractories: 
Dinas bricks... -2...220220000 58 64 63 62 N 
Magnesite and chrome magnesite bricks. . . 157 174 173 167 N 
Shamot bricks. ......-.-..-.2200--. 430 r 434 r 440 485 NA 
E ae) OI A 187 184 191 r 197 NA 
Mineral fuels: 
Coal: 
Bituminous.. ooo 28,296 28,314 27,731 26,728 ¢ 25,800 
Brown 33.6.4 i se ee 69 , 326 71,472) 78,216 °74,108 “65,000 
¡A AA A 3,977 4,133 / 
Ge DIQUE cs ti da 778 784 r 791 r 795 e 780 
oke: 
From brown coal o oc 2,114 1,929 1,693 r 1,773 NA 
From bituminous eoal -.--------22------ 9,299 9,421 9,496 r 9,465 NA 
Gagbouge o ooo 451 306 321 r 207 NA 
Gas, natural. ............. million cubic feet.. * 189,568 r 197,443 "204,859 208,744 NA 
Petroleum: 
E ei LEE 180 195 r 192 r 190 NA 
Refinery products: 
Kerosine______-____..._-_---.----.- 90 110 r 137 134 NA 
Diesel fuel 0. 1,653 1,779 2,072 2,242 NA 
Lubriesantg ------------------- 103 93 r 115 123 NA 
Asphalt from all eoureeng ----------------- 344 398 407 529 NA 


e Estimate. r Revised. NA Not available. 
1 In addition to the commodities listed, Czechoslovakia is believed to produce arsenic, silver, perlite, ura- 
nium, barite, feldspar, fluorspar, graphite, and silica. 
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Table 2.—Czechoslovakia: Officially reported exports of selected mineral commodities 


Commodity 1965 1966 - Principal destinations in 1966 


Metals: 
Steel: 


Rolled pro- thousand metric tons.. 1,708 1,615 Hungary 165; Poland 128; West Germany 122. 
ducts, except pipe. 


Pipe- eege do 267 275 U.S.S.R. 129; Poland 43. 
N DE eg 
Kaolin. _._-....----- 22 o do 170 166 Pong 49; West Germany 35; East Germany 
Magnesite. ooo... do.... 193 207 West Germany 58; Hungary 47; Poland 41. 
Mineral : uels: 
oal: 
Bituminous____...._...__-_- do.... 2,378 2,077 East Germany 854; Hungary 572; Austria 268. 
Brown... -2-2-2-2 --------- do.... 1,185 1,148 West Germany 1,059. 
Cok@s EE do.... 1,885 2,897 a eee 818; Rumania 387; Hungary 


Table 3.—Czechoslovakia: Officially reported imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources in 1966 
Metals: 
Iron and steel: 
Iron ore... thousand tons. . 9,553 9,336 U.S.S.R. 7, eet India 766; Brazil 355. 
Pig EENEG do.... 118 108 U.S.S.R. 1 
Manganese ore ooo. do. 334 287 U.S.S.R. 150: India 59. 
Nonmetals: 
Asbestos_________.__.-__..________-- 27,561 82,996 U.S.S.R. 15,750; Austria 1,925. 
Fertilizers: 
Nitrogenous (N content)________-- 50,000 41,000 Austria 15,000; East Germany 10,000. 
Phosphatic (P20; content)... 291,000 270,000 U.S.S.R. 175,000; Lebanon 17,000. 
Potassic (K content). ........--.-- 359,000 408,000 East Germany 368,000. 
Pyrite (S content) _--- 120,000 49,000 U.S.S.R. 19,000; Yugoslavia 7,000. 
Sulfur (elemental)... 226,000 288,000 Poland 121,000; U.S.S.R. 37,000. 
Mineral fuels: 
Coal bituminous... thousand tons.. 4,538 4,080 U.S.S.R. 2,051; Poland 1,975. 


Source: Statisticka Rocenka C.S.S.R. 1967 (Statistical Yearbook of che C.S.S.R. for 1967), Prague 1967. 
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Table 4.—Czechoslovakia: Imports of selected mineral commodities from the Soviet Union 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 
Metals: 
Aluminum: 
Metal: ona es i ist es do Se O SI Sag ah 20,600 19,300 
Rolled progucts 20 eege emia le eae Bee. 6,613 8,332 
E EES 115 205 
Ai A A A A A AAA 33,000 49,000 
SE 
NET EE 26,900 27,400 
Rolled Products... is ee ee ee ee Sone 400 601 
Iron and steel: 
Iron EE oo ee a eee eee thousand tons. . 7,966 7,662 
A AOR E e AA A AA AA do.... 86 101 
CET ORLOV MAA A A Da ee do. 21 45 
Steel: 
Rolled products, except poipe eee eee 540,100 341,300 
ah i is eee EE 2,100 1,800 
¡ST AA E A EE 14,600 19,700 
Manganese 
d RA A IS A AA 141,000 149,000 
Peroxido- <del Alto ,500 1,000 
MN St ahh A AN AA IR IA 1,400 2,400 
ON AAN IN E NI TNA NN EEN r 12,500 13,900 
Nonmetals: 
Apatite: 
A EE EE 68,200 68,200 
Ai A AAA AA 444,300 414,900 
¿0 1 A A A ee OS thousand tons. - 10,200 16,000 
Lë oh i a ei ee ec da Esq is O EE do... 4 1 
E AAA EE 117 105 
Py 17 A AAA AR AAA A A a eee ea nn eae 45 4 
Sulfur: 
Elemental xao it e O e ee O ee 25,000 37,500 
Y EE AA AI A 5,300 15,000 
Mineral oo 
oal: 
RAA NEE EEN thousand tons.. 821 816 
Bituminous: 142 Ge ee eee eee deol cece he cee do 2,435 1,743 
OO te ee A II ales eh ees Aha Paha E do 5 
Petroleum: 
A A A EE do 5,964 6,396 
Refinery products: 
RT Tt ia cit to ds a ls oh cea id do___- 138 227 
TEE st aa E E do 237 250 
Diesel fuel cost oS ce St se A Sense EE do___- 16 18 
A Oe rece tn A SE do r3 2 
¡A A A RA AR ney SE AA do 8 7 
Ke AA A O r 402 504 
r Revised. 


1 Include alloyed. 


Source: Vneshnyaya Torgovlya S.S.S.R. za 1966 god (Foreign Trade of the U.S.S.R. for 1966) Moscow, 


1967 334 pp. 


COMMODITY REVIEW 


METALS 


Iron Ore.—Preliminary steps of the new 
economic management program resulted 
in reduced iron ore production during 
1967. The closing of several unprofitable 
mines may have reduced ore output by as 
much as 10 percent under that of the 
previous year. Domestic ore production 
satisfied less than one-fifth of the steel in- 
dustry's growing demand and the produc- 
tion decline was balanced by import in- 
creases. 

Iron and Steel.—Expansion and modern- 
ization activity in the iron and steel indus- 


try was directed toward attaining a 12 mil- 
lion ton ingot steel capacity by 1970. This 
goal is to be realized by construction of 
new facilities within the East Slovakian 
Iron and Steel Works near Kosice, and by 
better utilization of existing facilities 
through improvements and modernization. 
Overall blast furnace capacity is to be in- 
creased by replacing smaller furnaces with 
furnaces having capacity of 1,083 and 
1,719 cubic meters. Two blast furnaces of 
1,719-cubic-meter capacity each began op- 
eration at the East Slovakian Iron and 
Steel Works during 1967. 
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Czechoslovakia’s production of oxygen 
converter steel was initiated at the East 
Slovakian Iron and Steel Works in 1966 
and was to be further expanded during 
1967; by 1970 oxygen converters are also 
slated to be in operation at the Kladno 
Steel Works. The modernization program 
at Kladno also includes the installation of 
electric furnaces, which should result in 
the increased production of higher quality 
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and alloy steels. The range and size of steel 
products are to be increased with an em- 
phasis on sheet and strip output. 

In mid-1967, Czechoslovakia’s first con- 
tinuous heat galvanizing’ line was opened 
at the East Slovakian Works with an 
hourly capacity to galvanize up to 20 
metric tons of plate in widths up to 1,550 
millimeters. 


Table 5.—Salient statistics on iron and steel production 


(Thousand metric tons unless otherwise specified) 


1960 1965 1966 


Pig iron: 


Number of blast furnaces_____________________. 


Production of pig iron and ferroalloys: 


Pig iron for steelmaking__._________.____-- 


Pig iron for found 


Materials consumed per ton of pig iron: 


Iron A O hanes We 
STi d AAA ENEE 


Ingot steel: 


Number of open bearch --------------------- 


Production of crude steel: 


Open hearth.... cuencos de 
LL AAA A 


Totales coda a a 


NA Not available. 
1 Included with iron ore. 


Blast furnace ferroalloys____.__._....-_.--- 


wen em mm mm em wi ii ii i ew ee mm vm wm mm 
- ` zm æ mm om me mp em mm om ve mm mm ww gr vm mm em em mm wn mp emm em emm e 
- æ e — mm mm mm mm mm e vm mm om vm om wm ep om em ms zm gem vm ep ze ep - 


io lo kilograms. - 613 595 626 
Ee do 447 474 492 


21 23 22 


5,129 5,559 
646 661 
66 93 49 


feet eee cues kilograms. - 831 502 504 
EE O... 855 1,289 1,329 
TE FEE E EE do 49 (1) 
EE do... 79 69 52 
EE do. 910 739 684 
pa o do.... 444 285 220 


6,768 8,599 9,128 


2 Six 400-ton capacity; six 200 to 400-ton capacity; fifteen 100 to 200-ton capacity and remainder under 


100-ton capacity. 


NONMETALS 


Nonmetallic mineral production report- 
edly made significant gains during 1967, 
although detailed commodity statistics were 
not issued in time for inclusion in this re- 
port. Development, expansion, and mod- 
ernization activities continued in virtually 
all segments of the industry. Fertilizer pro- 
duction continued to increase, and a fur- 
ther major rise is expected in 1968 when 
the 250,000 ton-per-year capacity Lovosice 
fertilizer plant is slated to go into opera- 
tion. Facilities for magnesite and perlite 
production were undergoing moderniza- 
tion, and development work continued on 
the 5-million-ton-annual-capacity limestone 
quarry at Vcelary. Geological exploration 


for additional fluorspar deposits was con- 
ducted. Undisclosed production of fluor- 
spar was derived from the Hradiste, Har- 
rachov, and Vrchoslav areas. 


MINERAL FUELS 


Although domestic gas production and 
crude petroleum imports continued to grow 
steadily, over 80 percent of the nation’s 
energy supply was derived from bituminous . 
coal, brown coal, and lignite. Czechoslovz 
consumption of solid fuels was reported at 
96 million tons in 1966 and it is expected 
to increase to 120 million tons by 1980. 
The percentage distribution of commercial 
solid fuels consumption by industrial sec- 
tor is given in the following tabulation: 
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Fuel and consuming sector 


Bituminous coal: 


Coke production. ...... 
Electric energy pro- 
duction....-.--.-..- 
Industrial heat and 
steam production... . 
Gas production.....-.-.- 
Transportation. ......- 
Marketed.. ..----.----- 


Brown coal and lignite: 


ed energy produc- 


Industrial heat and 
steam production..-.-. 
Briquet production..... 
Chemical industry. - - -- 
Transportation... ____-_- 
Marketed -.---...- 
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1960 1965 1966 
39.9 43.3 44 
20.6 18.1 18 
13.5 17.4 17 

2.7 1.4 

8.6 7.6 7 
3.5 3.9 3 
11.2 8.3 7 
100.0 100.0 100 
29.4 32.1 38. 
19.3 22.7 23 
1.2 1.8 1 
7.0 4.6 4 
10.8 5.9 5 
17.4 18.9 18 
14.9 14.0 12 

100.0 100.0 100. 
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Coal.—Profit-oriented industrial reforms 
have resulted in the closing of approxi- 
mately 45 submarginal or marginal pits be- 
tween 1965 and yearend 1967, displacing 
an estimated 12,000 workers. While pro- 
duction has declined during this transition 
period, increased mechanization in remain- 
ing collieries and pits, and development of 
new deposits near Bilina and Frenstat 
should restore output to the 1964 peak 
level by 1970. 


The Mineral Industry of Finland 


By F. L. Klinger * 


There were a variety of significant de- 
velopments in Finland’s mineral industry 
in 1967. Completion of basic production 
units at the Raahe steelworks in October 
was expected to substantially reduce Fin- 
nish imports of steel in 1968. Petroleum 
refinery capacity was again being in- 
creased, with a goal of 8.5 million tons 
by 1969. Copper production rose, and two 
more mines were scheduled for production 
by 1971. Increased utilization of domestic 
pyrite resources resulted from completion 
of a cobalt plant at Kokkola. There were 
also important developments in chromite, 
vanadium, rare-earth oxides, zinc, phos- 
phate and fertilizers, and feldspar produc- 
tion. 

Several economic developments during 
the year affected the mineral industry. 
Wages increased about 6 percent and were 


expected to rise another 8 percent in 
1968. Increased interest rates on loans for 
residential construction and withdrawal of 
tax relief in early 1967 tended to depress 
construction material output. Devaluation 
of the markka on October 12 decreased the 
currency’s exchange value by 31 percent, 
and a week later the Government levied a 
tax of up to 14 percent on exports. The 
maximum rate applies to those commodi- 
ties requiring the least foreign materials 
to produce. The tax may be reduced by 
the Government in certain cases, but nor- 
mally it will be reduced at 3-month inter- 
vals until it is abolished at yearend 1969. 
The combination of the export tax with 
devaluation of the British pound on 
November 18 made it theoretically un- 
profitable to export certain commodities to 
the United Kingdom. 


PRODUCTION 


The relative volumes of production by 
major sectors of the mineral industry in 
the last 3 years are shown by the follow- 
ing indices: 


(1959100) 
Industry sector 
1965 1966 1967 

Mines and quarries!_______.__ 146 1381 139 
Primary metal plants !........- 221 222 221 
Nonmetallic mineral product 

plantel. cuore 201 214 213 
Petroleum refineries ¢_____.___- 342 376 405 

e Estimate. 


1 Source: Central Bureau of Statistics (Helsinki). 
Bulletin of Statistics (Tilastokatsauksia), No. 2, 1968. 


Available data indicated substantial in- 
creases in output of copper, vanadium, 
sulfur, feldspar, and petroleum products 
in 1967, while production of other im- 
portant commodities remained relatively 


unchanged from 1966 levels. 


1 Physical scientist, Division of International 
Activities. 
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Table 1.—Finland: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Chromite Ore_.-.--.------------------------- SE ae Ge 70,000 30,000 
Coen. MING EE 1,974 1,684 1,493 e 1,400 e 1,250 
opper: 

PR Concentrate. -.--.----------------------- 155,079 147,842 129,858 120,078 NA 
Metal content of concentrate- ---.-------- 33,900 32,300 29,800 26,390 NA 
Cathodes- --------------------------- 37,797 33,177 30,522 31,912 34,198 
Sulfate (metal content).----------------- 228 e 220 e 176 e 180 NA 

Gold RA S troy ounces.. 20,416 22,055 18,037 15,465 e 14,000 
Iron and steel: 
Iron ore: 
Magnetite concentrate (56 to 68 per- 
cent Iron)... thousand tons. . 362 r 480 658 r 656 643 
Pyrite concentrate 
Kokkola erg (65 to 68 per- 
cent Iron)... do. 152 204 227 324 NA 
Other roasted (50 to 60 percent 
KEREN do 167 125 108 NA NA 
Pig iron and ferroalloys. .........-. do___. r 836 r 592 r 934 r 934 1,088 
Steel, erude do r 826 371 363 899 394 
Rolled products___._....-.-----.-- do___- 286 328 351 366 340 
Concentrate. .--.----------------------- 1,645 3,009 9,596 7,991 e 7,000 
ni Sa let EE 1,145 1,890 6,807 4,633 e 4,200 
ickel: 
Concentrate. .--_----------------------- 54,439 58,773 55,318 52,163 NA 
Metal content of eoncentrate ---.------- 2,930 3,170 2,950 2,952 NA 
Electrolytic._._.._._.....__.-.------_-- 2,694 2,943 2,776 2,993 e 2,900 
Sulfate, metal eontent ------------------ 156 147 163 - 185 e 160 
Rare earth oxides- ------------------------- NA NA NA 43 NA 
Selenium ----------------------- kilograms. _ 6,993 6,577 5,705 5,431 e6,100 
Silver- eebe ée thousand troy ounces. _ 580 608 582 §20 N 
Titanium: | 
Ilmenite concentrate (44 percent titania)... 98,858 116,063 107,000 117,560 ¢125,000 
tele eer cee cease 16,000 19,000 * 22,000 22,000 22 000 
EE pentoxide: ¿eclipse 1,248 1,756 1,721 1,7383 CH ,100 
ine: 
Concentrate- -------------------------- 119,988 114,510 126,688 100,800 ¢105,000 
Metal content of concentrate_....._.___- 66,353 62,991 69,010 54,375 e 56,500 
Nonmetals: 
¡1 1 AAA ee 9,254 10,533 12,072 12,020 e 12,000 
Cement.. 5 oe ee ds Se thousand tons_ 1,428 1,572 r 1,770 1,557 1,514 
Diatomites 2.5 esi a he EE 2,300 2,170 950 1,200 e 1,000 
PeldSPaT ==... e 12,880 r14,900 11,872 r26,317 e 35,000 
Fertilizer, phosphatic, (20 percent Pai... —— r 446,400 514,800 "437,400 540,500 395,000 
Lime, unslaked_______._.___- thousand tons. - 208 2 245 227 NA 
Limestone and dolomite.-_........-..-- do...- 3,200 3,500 3,800 3,553 e 3,500 
Marble cnn laa ld aida 600 800 200 NA NA 
¡Fi AAA oem wel thousand tons. - 541 547 582 516 NA 
QUArtZ coo anses 30,000 28,500 35,312 43,670 e 45,000 
Er re E E square meters. - 800 9 e 900 e1,000 NA 
Sulfur: 
Content of porte ooo oo. 227,800 262,254 282,100 264,800 NA 
Elemental, recovered from pyrite_.______- 38,214 68,139 73,771 73,641 e 75,000 
Sulfuric acid (100 percent). 333,200 355,564 383,208 480,200 549,200 
SKI 6,756 6,000 7,000 5,000 NA 
Wollastonite ooo coco 2,000 3,000 2,393 3,813 3,500 
Mineral fuels: 

Ee ee lege a thousand tons. - 165 145 142 153 NA 
Gas (manufactured).__thousand cubic meters.. 177,325 68,411 70,103 76,342 72,492 
Peat (water content 35 percent) 8 

thousand tons. _ 83 76 69 69 e 70 
Fuel briquets- ----------------------- do 18 17 28 25 e25 
Petroleum refinery products: 3 

Gasoline- A do 526 553 700 762 NA 
eege Er E fe CH ne 

istillate fuel ol... Beete $ 
Residual fuel ol _.._..__--.---- do. 992 1,048 1,640 ) 2,658 3,700 
Liquefied petroleum gases. -__....- do 31 34 42 52 NA 
Bitumen and other. ......-...-..--- do. 167 292 231 221 NA 
Total refinery products________- do___-_ 2,129 2,361 2,626 3,706 e 4,700 
Total crude oil processed ______-_- do 2,256 2,554 2,172 3,714 e 4,900 

e Estimate. r Revised. NA Not available. 


1 Source: United Nations, Statistical Yearbook, 1966, p. 187, (1963-1965 figures). 
2 Exports. 
3 Source: Neste Oy. Statistical office. 
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TRADE 


Trade in most mineral commodities in 
1967 did not appear to have changed sig- 
nificantly from the levels of 1966; an ap- 
parent 70-percent increase in crude oil im- 
ports resulting from refinery expansion was 
partly compensated for by reduced refinery 
product imports. Exports of vanadium, 
several nonmetals, and petroleum products 
increased while significant reductions ap- 
peared to occur in cobalt-bearing pyrite 
residues, copper, titanium dioxide, and 
cement. Imports of solid fuels and some 
nonmetallic commodities increased but im- 
ports of iron ore, copper, lead, and sulfur 
during the first 11 months were running 
25 to 30 percent less than in the corre- 
sponding period of 1966. 

The relative importance of mineral com- 


modities in Finland’s total commodity 
trade is shown in the following tabulation: 
Value (million Mineral 
dollars) commod- 
ities’ 
Mineral share 
commod- Total of total 
ities trade (percent) 
Export 
1965______-- r 99 1,427 6.8 
1966_______- 116 1,506 et 
Import: 
1965______-_- r 400 1,646 r 24.3 
1966. ....-... 413 1,726 23.9 
Trade balance: 
Hop r —301 —219 XX 
1966._.._..-. — 297 — 220 XX 
r Revised. 


XX Not applicable. 


Sweden continued to be the principal 
destination of Finnish exports in 1966 on 


a value basis, accounting for 23 percent of 
the total, followed by West Germany with 
16.5 percent, the Soviet Union with 8 per- 
cent, and the United Kingdom with 7.4 
percent. As in 1965, the Soviet Union sup- 
plied most of Finland”s fuel and accounted 
for nearly 40 percent of the value of all 
mineral commodity imports. Imports from 
the United Kingdom, West Germany, and 
Sweden were nearly equal in value and 
together they contributed 30 percent of the 
total. 

Values of the major items in Finland's 
mineral commodity trade in 1965 and 1966 
are tabulated as follows: 


Value (million dollars) 


1965 1966 
Exports: 

Iron and steel) `... 43.4 40.7 
Copper- eet 17.3 35.6 
Zine Ore `- 2-2-2- 12.0 9.0 
Titanium 2____________- 8.9 9.0 
Niekel 4.7 5.3 
Vanadium (compounds). 3.3 4.2 
Di A 9.4 12.2 

RN d WEE 99.0 116.0 

Imports: 

Iron and steel!________- 184.2 126.8 
Aluminum. .-.-..-..-...- 14.9 17.6 
CODDOP es oe ss 16.3 20.7 
Lead and ane .._----_- 6.4 7.1 
Fertilizer materials ` ` ` 32.6 20.9 
Crude petroleum......--- 36.5 44.6 
Solid fuels__...___-_---- 43.9 37.0 
Petroleum products. -..-. 17.6 98.6 
Others co oe soak boeken 37.6 39.7 

Total. 400.0 413.0 


1 Includes iron ore and scrap. 
2 Iimenite and titanium dioxide. 


Table 2.—Finland: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum, all forms!_.__._...__-_.---- 1,555 2,205 Sweden 851; West Germany 360; Den- 
mark 282. 
Copper: ! 
SCAND ect ose ees eee odes Bake 65 Sweden 63. 
UNWIOUBht- coco 5,051 13,444 West Germany 6,931; France 2,214; 
Netherlands 1,527. 
Semimanufactures__...........--- 8,921 11,263 Sweden 5,376; Norway 2,078. 
Iron and steel: 

TON Orë- Li lit 168,878 142,163 Poland 88,878; Czechoslovakia 29,025. 
Roasted pyrite and pyrrhotite.....- 107,567 70,008 All to West Germany. 
EE 3,085 3,608 West Germany 1,947; Japan 1,041. 

Pig iron, including cast iron.......- r 797,179 783,798 Sweden 264,199; United Kingdom 
113,847; U.S.S.R. 101,524. 

Ingots and other primary forms. - -.- 7,095 12,514 West Germany 6,865; Pakistan 2,030; 
Sweden 1,377. 

Semimanufactures__._...._...---- 23,197 21,382 


See footnotes at end of table. 


ors 7,198; Denmark 5,876; Norway 
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Table 2.—Finland: Exports of mineral commodities—Continued 


(Metic tons unless otherwise specified) 


Commodity 


Metals—Continued 
ead: 
Ore and concentrate. _ ......-.-.-.---- 


Nickel: 
Unwrougbt 2-2 eee 


Semimanufactures___________-___- 
Silver and platinum-group metals: 

Ore and concentrate____._._.._--_- 

Metal- ------------- troy ounces. - 


Tin,! unwrought, including scrap 
long tons. - 
Titanium: 
Ilmenite concentrate 


Vanadium compounds- -.-------------- 
Zinc ore and concentrate. _...-..-----.-.. 


Other: 
Ashes and residues containing non- 
ferrous metals 


Base metals, neg... 
Metalloids, neng... 
Chemical elements, pen... 
Inorganic bases, oxides, n.e.8..._._..- 
Nonmetals: 
Asbestos: 
Crude Der... 


Comenta. EE 
Clay and refractory building materials 
(brick tile, etc.) ___. value, thousands__ 
Diamond, industrial Biles ee erence carats.. 
Diatomaceous earth.__..........._... 
Fertilizer, phosphatic- --.------------- 
Ae Te EEN 


Mica, including waste and splittings - . . - 
Precious, semiprecious stones, n.e.s. 
value, thousands. ` 


Stone, sand and gravel: 
Building stone, 
worked 


unworked and 


mem w em em em em es ms vs em e pm em em er mm om ex em rn ps gn em mm 


Other mineral materials: 
Slag, ash, etc., not metal bearing. ` 


Mineral fuels: 
Coal, excluding briquets. -....-.--.--.-.- 


Peat and briquets.- 00000... 
Petroleum refinery products: 
Gasoline- ---.-------------------- 


Distillate fuel ol. 
Residual fuel ol. 
Liquefied petroleum eng... 
Lubricants, including grenge... 
Bitumen and other 


1965 


9,527 


2,548 
104 


7 
3,311 


50 


84,016 
19,848 


147, ,628 


849 
3 


586 
101,327 


$346 
5,000 
"243 
9,007 
4,055 
95 
62 , 642 
9,971 
4,525 
10,889 
2,506 


8,715 
457 


1966 


112, 542 


8,834 
9 

31 

5 

2 
5,167 
8,528 


27 738 


Principal destinations, 1966 


West Germany 5,853; Belgium-Luxem- 
bourg 4,596. 


Netherlands 654; Sweden 520; West 
Germany 322; France 317. 
Switzerland 140; China (mainland) 42. 


Sweden 6. 
ra dis 4,308; West Germany 


Norway 40. 


Italy 39,563; Czechoslovakia 11,101. 
ee States 10,300; Sweden 2,728. 


Belgium-Luxembourg 58,126; West Ger- 
many 80,976. 


West Germany 7,828. 
Common Market 2; United Kingdom 1; 


ca United Kingdom. 
Sweden 3,272. 


United States 2,725; West Germany 
2,154; Sweden 1,712. 


Sweden 27,705. 
Sweden $256. 


Sweden 131. 

All to U.S.S.R. 

Kees Kingdom 6,971; East Germany 
5,106. 


NA. 
All to Sweden. 


Switzerland $14. 
Ail to West Germany. 
Sweden 1,199. 


West Germany 2,008; United States 
1,297; France 1,219 

Sweden 3,830. 

Mainly to Sweden. 

All to Sweden. 


West Germany 7,542; Norway 2,468. 
All to Sweden. 

Sweden 8,275. 

West Germany 165. 

West Germany 15,700. 

NA. 

Sweden 1,043; Denmark 571. 


Sweden 32. 
Sweden 168. 


r Revised. NA Not available. 
1 Including alloys, 
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Table 3.—Finland: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum: 
(TA A ici ela e ps 128 LS 
Oxide and hydroxide....-...-....- 13,773 13,740 Hungary 5,843; West Germany 3,629. 
Unwrought, including scrap !______- 8,243 11,977 U.S.S.R. 7, 744; Norway 1,596. 
Semimanufgäcturesg. 12,384 13,922 Sweden 5, 336; United Kingdom 2,086 
Belgium-Luxembourg 1,052. 
Arsenic oxides------------------------ 558 447 All from Sweden. 
BeryliuMm -------------------------- 1 1 NA. 
Chromium: 
Chromite 65 76 All from Republic of South Africa. 
Oxide and hvdroxide 677 583 West Germany 372 
iere Oxide and hydroxide- --.----.- 4 4 All from United Kingdom. 
opper: ! 
EE A E E EAEE 11,404 11,446 Kee PT: MO 3,254; Zambia 2,179; 
ile 
Semimanufactures____._.._.-_---- 3,809 4,457 United Kingdom 2,064; Chile 870; West 
Germany 659. 
Scrap A see teedeu: 865 302 West Germany 201; Switzerland 101. 
Iron and steel 
Iron ore 970,117 837,314 Sweden 529,512; Norway 283,371. 
Oxide and hydroxide_____._._.-.-- 1,094 i Ms Germany 865; United Kingdom 
Sera A a E 138,903 122,551 U.S.S.R. 110,768. 
Pig iron, including cast iron... —— 1,261 ,773 Norway 2,738. 
Powder sponge, shot, etc... 1,633 2,232 Sweden 1,237; United Kingdom 941. 
Ferroalloys- --------------------- 10,981 9,475 Te 4,646; Norway 3,424; Sweden 
Ingots and other primary forms. .... 60,512 62,814 U.S.S.R. 25,183; Norway 15,052; Swe- 
den 12,123. 
Semimanufactures: 
Bars, rods, sections. ._.-..._...-- 144,658 141,052 Sweden 25,714; West Germany 25,495; 
Poland 24,853. 
Plates and ebheet r 340,298 380,913 U.S.S.R. 111,329; United Kingdom 
80,893; West Germany 37,506. 
Hoop and strip-...------------ 28,461 30,975 West Germany 10,400; United Kingdom 
7,540; Belgium-Luxembourg 4,798. 
Rails and accessories_________- 883 1,161 West Germany 639; United Kingdom 
Wifi oes ee aas 16,072 16,577 United Kingdom 3,512; Sweden 3,331; 
West Germany 3, 200. 
Tubes and pipes. .-----.------- 87,028 80,704 West Germany 31, 898; France 13,083; 
Sweden 9,502. 
SE Castings and forgings. ..-...-..- 553 299 Sweden 150: ; Austria 87. 
ad: 
Ore and concentrate____.--.._---- 451 sass 
Upwroughbt ooo 10,224 14,392 U.S.S.R. 6,702; Republic of South Africa 
2,429; United Kingdom 1,963. 
Semimanufactures!......--...-...- 549 1,233 Mia Ges 806; Belgium-Luxem- 
ourg A 
Oxide ia 590 641 Sweden 481; United Kingdom 125. 
Magnesium, unwrought. .-..--.--.-----. 28 17 S 
Manganese: 
| = een ia aaa 93,903 59,006 U.S.S.R. 30,780; Sweden 12,823; Bel- 
gium-Luxembourg 10,300. 
Onde cocinada o 351 574 Netherlands 150; Republic of South 
Africa 149. 
Mercure 76-pound flasks.. 1,537 1,015 SE e 435; Netherlands 145; 
pain 116. 
Molybdenum- ----------------------- 3 4 West Germany 2; Austria 2. 
Nickel: 
Ore and concentrate Se 63 oe 
UNnwWrougn¢? EE 267 253 United Kingdom 179; U.S.S.R. 59. 
Nickel-alloy BEER 468 395 West Germany 297. 
Sernimanufactures_....._._.---.-- 162 186 Switzerland 79; United Kingdom 47; 
West Germany 42. 
Silver... thousand troy ounces.. 456 1,838 U.S.S.R. 643; West Germany 617; 
United Kingdom 481. 
EES metala do. 6 6 Sweden 2; U.S.S.R. 2; West Germany 1. 
in: 
Unwrought.....---.--.. long tons. - 442 361 Shna (mainland) 194; United Kingdom 
SI A ee 22 19 Al GH United Kingdom. 
Semimanufactures....-- long tons. . 27 44 United Kingdom 18; West Germany 18. 
Titanium dioxide_____..____..._-_-_-- 1,412 768 J apan 330; Norway 191; West Germany 
Tungsten, unwrought and semimanufac- 
CFCS E eee ee eee 6 5 United Kingdom 3. 
Uranium and thorium..-... kilograms. - 1,518 Das 
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Table 3.—Finland: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


Metals—Continued 


Other metals, metallic ores and chemi- 
cals, not elsewhere specified 
Ores and concentrates of base metals 
Metalliferous nonferrous waste -_-___ 
Base metals_____________-__--_-- 
Metalloids______.___________-_--- 
Pyrophoric allovg 
Chemical elements. --__.--.---.-.--- 


Nonmetals: 
Abrasives, natural, other than diamond. . 
Asbestos: 


Barite, at witbherte 
Boron ‘compounds: 

Borates, natural, crude___________- 

Boric oxide, acid A A E 
Comente. suas a 
Clays: 

Kaolin and other. 

EE materials (brick, tile, 

etc.): 
e o AMA 


Nonrefractory 
value, thousands. - 


Corundum (synthetic). ..-------------- 
Cryolite and chiolite, natural________-- 
Diamond and other precious, semipre- 
cious stones: 
Diamond: 
Industrial__._thousand carats.. 


Nonindustrial, unset____do____ 


Other, including synthetic 
kilograms.. 


Dolomite 


Earth pigments- --------------------- 
Feldspar and fiuorspar---------------- 


Fertilizer materials: 
Crude: 
Raw phosphate. ____________- 
Manufactured: 
Fertilizer: 
Nitrogenoug 2. 
Phosphatic: 
Basic slag._........-. 
EE E AN = 


Graphite- -soroen eenen ay es eae Se 


Limestone, for cement, flux, ete... 
Magnesite. -2-2-2-1 


See footnotes at end of table. 


1965 


5,215 


1,064 
7,478 
1,204 

601 


2,370 
117 


13,759 


8,519 


208 ,289 


23,650 


$814 


88 
64 


40 

20 
2,383 
7,566 
459 


r 7,289 


366,753 


157,126 

15,451 
145,896 
228 , 282 


57,532 


2,618 
430 


132,930 


35 
206 , 448 


2,030 


1966 


8,334 
11,398 


239,272 


20,857 


$916 


110 
47 


45 
65 
2,579 
6,307 


115 
5,957 


387,149 


121,981 


188, 269 


3,293 
13,409 
393 


109,190 


30 


184,671 


Principal sources, 1966 


East Germany 103; United Kingdom 64. 

United Kingdom 48; West Germany 47; 
Norway 35. 

Belgium-Luxembourg 3,187; U.S.S.R. 
1,600; United Kingdom 1,025. 

West Germany 157; Belgium-Luxem- 
bourg 100. 


Australia 152. 
All from Canada. 
A edo 55; Sweden 41; 


Sweden ECH West Germany 48. 
Austria 1. 


Neen 2,768; China (mainland) 


United States 747. 


U.S.S.R. 2,672; Canada 1,561; Repub- 
lic of South África 1, 188. 


NA. 
West Germany 478. 


All from United States. 

France 146. 

United Kingdom 3,629; Denmark 3,292. 
France 4,784; Denmark 3,944. 


United Kingdom 202,752. 


West Germany 4,728; Sweden 4,582; 
Austria 4,191. 


Sweden $362; West Germany $145; 
too $129. 


All from Denmark. 


Belgium-Luxembourg 25; United King- 
dom 15. 
Bee nue eure 20; Switzerland 


West Germany 862. 

Belgium-Luxembourg 4,812; Hungary 
608; Norway 520. 

West Europe 81. 

Netherlands 1,282; United Kingdom 
1,202; Norway 1,039. 


U.S.S.R. 270,279; Morocco 116,870. 


West Germany 62,583; Norway 57,009. 


All from Sweden. 

All from Netherlands. 

East Germany 61,073; U.S.S.R. 59,856; 
West Germany 45, 199. 

Netherlands 3,190. 

United States 11,264. 

West Germany 150; Poland 150. 


Poland 65,830; U.S.S.R. 20,185; East 
S ee 18,957. 


Sweden 180,723. 
Austria 1,434; Netherlands 457. 


THE MINERAL INDUSTRY OF FINLAND 235 


Table 3.—Finland: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 
Nonmetals—Continued 

Mica: 

Crid@ EE 478 

Manufactures... ooo 31 

ral and quartzite._.______________- 4,418 

A A A 325 , 875 
Other: 

Sodium and potassium compounds: 
Caustic soda -- 227 
Caustic potash___________.._- 524 


Stone, sand and gravel: 
Building stone, including worked 


Stone... 977 
Sand A 85 , 082 
Gravel and crushed stone...... 1,728 
Sulfur: 
Elemental, all forms. ` r 72,388 
Sulfuric acid, including oleum. _ 45,353 
Tale and steatite__________.______ 4,462 
Other, not elsewhere specified: 
Slag, scale, ash, etc 54,741 
Mineral substances__________- 5,991 
Other inorganic acids________-_ 979 
Mineral fuels: 
Asphalt and bitumen, natural, crude. .. ._ 198 
Carbon back. 0 occ. 2,686 
Coal excluding briquets 
thousand tons.. 2,517 
Coal tar and other derivatives___do.... 56 
A es bee do... 832 
Lignite and briquets- --_--------------- 2,781 
Petroleum: 
Crude and partly refined 
thousand tons. _ 2,308 
Refinery products: 
Gaacolne o 00000 19,930 


Kerosine, including white spirit. "25,870 


Distillate fuel oil. 


thousand tons. - 1,690 
Residual fuel ol. ` do 1,193 
Liquefied petroleum gases... .. 1,304 
Lubricants, including grease... 66,915 
Petroleum jelly and wax....... 10,940 
Bitumen and other ` .- 162,000 


r Revised. NA Not available. 


1 Including alloys. 


1966 Principal sources, 1966 


743 Republic of South Africa 337; United 
ingdom 297. 
21 United Kingdom 16. 
4,767 Netherlands 1,414. 
376,010 Netherlands 181,697; East Germany 
52,381; U.S.S.R. 47,490. 


2,293 Belgium-Luxembourg 820; United King- 
dom 500; Netherlands 500. 
354 West Germany 141. 


2,042 m 711; Switzerland 482; Denmark 
98,104 Belgium-Luxembourg 69,183; Sweden 
1,367 Switzerland 533; Denmark 390. 


78,952 United States 43,081; France 25,169. 
19,856 Sweden 18,659. 
4,994 China (mainland) 2,025; Norway 1,571; 
United States 847. 


48,838 eden 40,340; Belgium-Luxembourg 
4,550 

4,613 United “Kingdom 2, 753; Czechoslovakia 
00 


975 West Germany 586. 


310 United Kingdom 182. 
3,451 EES 1,795; United Kingdom 
026. 


2,043 Poland 1,461; U.S.S.R. 578. 
63 United Kingdom 50. 
727 U.S.S.R. 577; Poland 66; West Ger- 
many 46. 
4,775 All from East Germany. 


2,901 U.S.S.R. 2,155; Iran 746. 


19,430 Netherlands 7,360; United States 5,500. 
31,720 U.S.S.R. 10, 150; United States 7,100; 
United Kingdom 4,050. 


2,314 U.S.S.R. 2,165. 
1,617 U.S.S.R. 1,343; Rumania 173. 
2,136 N etherlands 1, 833. 
80,075 United Kingdom 38,173; Sweden 20,019; 
U.S.S.R. 9,884. 
10,803 West Germany 6,640; Rumania 1,147. 
140,673 Venezuela 115,570. 


COMMODITY REVIEW 


METALS 


Chromite.—The chromite mine devel- 
oped in the Elijárvi area east of Kemi by 
Outokumpu Oy. was operated at reduced 
capacity in 1967, while construction of the 
company's ferrochromium plant was con- 
tinued at Tornio. Ferrochromium produc- 
tion was expected to begin in the summer 
of 1968, with a final output capacity of 


30,000 tons annually. Imports of chromium 
ferroalloys in 1967 were 1,362 tons. 


Cobalt.—The 1,200-ton-per-year plant 
for recovery of cobalt from pyrite at the 
Kokkola works of Outokumpu Oy. was 
completed in 1967. Although no produc- 
tion data for cobalt metal was available, a 
90-percent reduction in exports of roasted 
pyrite in 1967 appeared to indicate that 
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this material, previously shipped to West 
Germany and containing about 0.6 percent 
cobalt, is now being processed in Finland. 


Copper.—The 1967 increase in electro- 
lytic copper output was partly due to a 
full year’s production of ore from the 
Virtasalmi (Karsikumpu) open pit mine 
which began production in December 1966. 
This property, about 25 kilometers south- 
west of Varkaus, reportedly contains 1 
million tons of ore with an average copper 
content of 1.25 percent. The mine was ex- 
pected to yield about 7,000 tons of con- 
centrate annually and should compensate 
for the loss of production from the 
Ylójárvi mine which was closed in mid- 
1966. The Outokumpu Company, which 
accounted for all copper production 
through yearend, was also developing the 
Vuonos orebody, about 5 kilometers east of 
the Outokumpu mine, for initial produc- 
tion in 1971. The Vuonos ore reportedly 
contains about 3 percent copper. At its 
Harjavalta smelter, the company began 
recovery of copper from slag in September 
1966. 

Development of the Luikonlahti copper 
deposit in Kuopio province was continued 
by Malmikaivos Oy., which plans to mine 
about 400,000 tons of ore annually begin- 
ning in late 1968. 

A sulfide deposit near Pielavesi in cen- 
tral Finland was estimated by the Geo- 
logical Research Institute to contain 1.5 to 
2 million tons of pyrite-pyrrhotite ore with 
an average copper content of 1 percent. 


Iron Ore.—Total iron ore output ap- 
parently increased in 1967 although two of 
the country’s four conventional mines were 
scheduled to close in the fall. Domestic 
consumption also increased while at the 
end of November imports were 30 percent 
less and exports had also declined. In- 
creased concentrate production was likely 
at Kokkola, Raajárvi, and possibly at 
Otanmäki. 

The mines reportedly scheduled to close 
were the Jussaró mine of Oy. Vuoksen- 
niska Ab. in southwest Finland, and the 
Kärväsvaara mine operated by Otanmäki 
Oy. in the far north. Output at Jussarö 
in 1966 was 125,000 tons of concentrate 
from 312,000 tons of crude ore, and at 
Kärväsvaara 75,000 tons of concentrate 
from 156,000 tons of crude ore. 

Output of the Raajärvi mine, 8 kilom- 
eters west of Kärväsvaara, was expected to 
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increase in mid-1967 upon completion of 
underground development work. The mine 
has been an open pit operation since pro- 
duction began in 1964. Output in 1966 
was 237,000 tons of concentrate from 


476,000 tons of crude ore. 


Iron and Steel.—The new steel works of 
Rautaruukki Oy. at Raahe was officially 
inaugurated in October. Completion of this 
plant increased national crude steel pro- 
ductive capacity by an estimated 200 per- 
cent, bringing Finland theoretically close 
to self-sufficiency. The principal new in- 
stallations were two 60-ton oxygen con- 
verters, three continuous casting machines 
for slabs, and a plate mill with an annual 
productive capacity of 400,000 tons. The 
plant’s blast furnace has been in produc- 
tion since 1964. The works’ annual produc- 
tion for sale is expected to include 250,000 
tons of pig iron and 300,000 tons of steel 
plate, divided about equally between do- 
mestic consumption and export. Apparent 
annual consumption of steel was estimated 
at 1 million tons. 

Output of iron and steel was only 
moderately increased during the last 3 
months of 1967. Earlier in the year, the 
Vuoksenniska Company reportedly reduced 
its 1967 production schedule for pig iron 
by 10 percent at Turku, and for steel by 
20 percent at Imatra. The latter develop- 
ment appeared to be responsible for the 
decline in production of rolled products in 
1967. 


Lead and Zinc.—Production of lead 
concentrates appeared to decline in 1967 
and exports at the end of November were 
running about 20 percent less than in 1966. 
Approximately 70 percent of the mine lead 
produced in 1966 came from the Korsnás 
mine and the remainder from Vihanti. 
The Vihanti and Pyhásalmi mines, oper- 
ated by the Outokumpu Company, ac- 
counted for most of the zinc production. 
In 1967 the Outokumpu Company was 
reportedly planning to build a zinc smelter 
at its Kokkola works. 


Manganese.—Large, low-grade deposits 
of manganese were reportedly discovered 
near Kittilá in northern Finland in 1967. 
The deposits were reported to extend for 
25 kilometers and to contain 9 percent 
manganese and 25 percent iron, but sub- 
sequent reports indicated the manganese 
content to be less than 5 percent. 
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Nickel.—A nickel recovery unit was re- 
portedly being installed at the Kokkola 
works by the Outokumpu Company, al- 
though no details were available. 


Rare-Earth Metals.—Typpi Oy., a State- 
owned nitrogen and fertilizer company and 
the only commercial producer of rare- 
earth oxides in Finland, was expanding the 
capacity of its Oulu plant to produce 400 
to 500 tons of oxides annually. Construc- 
tion began in November 1966. The Outo- 
kumpu Company, which recovers a lan- 
thanide concentrate as a byproduct of lead 
ore from its Korsnás mine, was to supply 
raw materials. This mine yielded 2,610 tons 
of concentrate containing 2.6 percent rare- 
earth oxides in 1966. 

Previously, the Oulu plant had an 
annual productive capacity of 100 tons 
of rare-earth oxides and production was 
apparently based on apatite imported from 
the Soviet Union. The company processed 
31,000 tons of apatite in 1966. 

A fuel cell using praesodymium as solid 
electrolyte was developed at the Institute 
of Technology in Helsinki. The cell was 
claimed to generate electric energy more 
efficiently than has previously been possi- 
ble, achieving an efficiency ratio of 50 to 70 
percent. 


Titanium.—Titanium dioxide was pro- 
duced by Vuorikemia Oy., a subsidiary of 
the State manufacturer of sulfuric acid, 
from ilmenite mined at Otanmäki. About 
84 percent of the company’s titania output 
in 1966 was exported. Based on 11-month 
figures, exports of both titania and raw 
ilmenite declined in 1967. Titania ship- 
ments to the United States declined by 20 
percent. 

New grades of titania were marketed by 
Vuorikemia in 1966, and this apparently 
led to virtual elimination of imports, 
which reportedly totaled only 10 tons in 
the first 11 months of 1967. 


Vanadium.—The 20-percent increase in 
output of vanadium pentoxide in 1967 was 
the result of expanded facilities for treat- 
ment of magnetite concentrates at the 
Otanmáki mine. The expansion was begun 
by the Otanmaki Company in 1965. 


NONMETALS 


_Cement and Other Construction Mate- 
rials.—Activity in the construction industry 
in 1967 appeared to be less than that of 
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1966. Increased building construction, par- 
ticularly in residential housing, was appar- 
ent in 1966 but slackened after the turn of 
the year due to withdrawal of tax reliefs 
and a rise in interest rates in 1967. High- 
way construction was close to the 1966 
level since the $104 million budgeted by 
the Government was augmented by a $20 
million loan from the World Bank. 

Imports of stone, sand and gravel, and 
refractory construction materials increased 
10 to 50 percent compared with those of 
1966, while trade in cement and lime was 
relatively static. While output of cement 
declined slightly, Paraisten Kalkkivuon 
Oy., the principal producer, was expanding 
Capacity of its Lappeenranta plant by 
200,000 tons. Status of the company’s proj- 
ect in Kolari was uncertain. 


Feldspar, Quartz, and Mica.—Output of 
feldspar probably increased substantially in 
1967, with concurrent increases in by- 
product quartz and possibly mica. Exports 
of feldspar continued to rise and imports 
of quartz dropped sharply during the first 
11 months of the year. These develop- 
ments were attributed to completion of a 
$2.5 million feldspar flotation plant at 
Kimito (Kemió) by Lohjan Kalkkitehdas 
Oy. The plant was designed to produce 
70,000 tons annually of high-purity feld- 
spar. The product, which was marketed as 
Finnish Flotation Feldspar (FFF), was 
available in glass, enamel, and ceramic 
grades. 

The deposit being mined is a pegmatite 
dike containing about 70 percent feldspar, 
20 percent quartz, and 5 to 10 percent 
mica. : The dike is estimated to contain 
1.2 million tons of feldspar, and several 
others of similar composition reportedly 
occur in the immediate vicinity. 


Fertilizer Materials.—Two state-owned 
chemical and fertilizer companies, Typpi 
Oy. and Rikkihappo Oy., and possibly a 
third company, will be shareholders in a 
new State firm being formed to exploit the 
apatite deposits at Siilinjärvi in eastern 
Finland. The deposits were leased from 
Lohjan Kalkkitehdas Oy. in 1965. 

Additional plants for sulfuric and nitric 
acids manufacture were completed at 
Uusikaupunki (Nystad) by Rikkihappo 
Oy. in 1966, and the productive capacity 
for manufactured fertilizer was raised to 
300,000 tons annually by 1967. The com- 
pany’s fertilizer sales in 1966 were valued 
at $62 million. Nitrogenous materials were 
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largely supplied by Typpi Oy., which plans 
to construct facilities to produce 250,000 
tons of ammonia and 100,000 tons of 
urea annually from feedstocks to be sup- 
plied by the State petroleum refinery. 


Graphite.—Lohjan Kalkkitehdas Oy. 
was reported to have had favorable results 
from explorations for graphite at Uta- 
jarvi, and in 1967 the company was 
granted additional concessions for graphite 
prospecting at Merijarvi. 


Pyrite and Sulfur.—Mining and process- 
ing of pyrite probably increased sub- 
stantially in 1967. Production of pyrite ore 
at the Vihanti mine was scheduled to 
begin in midyear at the rate of 240,000 
tons annually. As compared with that of 
1966, sulfuric acid output increased about 
15 percent and pyrite exports declined by 
30 percent. 

Elemental sulfur exports were sharply 
increased and imports declined by about 
30 percent. - 

Sulfur consumption by the paper and 
chemical industries in 1964 was estimated 
at approximately 400,000 tons. 


Talc and Soapstone.—Investigations of 
talc from Sotkamo as a substitute for kaolin 
in the domestic paper industry were pre- 
sumably continued. Consumption of im- 
ported kaolin by this industry was es- 
timated at more than 100,000 tons an- 
nually. Imports may be reduced by 
one-third if the substitution is feasible. 

The Nunnanlahti soapstone mine was 
erroneously reported closed in 1965. The 
mine was sold in 1965 by Oy. Renlund 
Ab. to Suomen Vuolukivi Oy., and was 
still producing in 1967. 


MINERAL FUELS 


Atomic Energy.—No decisions appar- 
ently were made concerning the type of 
reactor or source of fuel for Finland’s 
first nuclear power project, although new 
bids were solicited for a reactor having 
output capacity of about 500 megawatts 
instead of 350 megawatts as previously 
proposed. The new tenders were reportedly 
extended only to the Swedish firm 
Allmanna Svenska Elektriska Aktirebolaget 
(ASEA) and the United Kingdom Atomic 
Energy Authority (UKAEA) but it was 
possible that the Soviet Union would also 
be invited to bid. 

The Finnish Atomic Industry Group, 
formed in 1966 by eight large companies, 
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was awarded a contract for core com- 
ponents for the nuclear reactor being built 
at Oskarshamn, Sweden. 


¡Coal and Coke.—Coal and coke imports 
increased about 5 percent in 1967. Con- 
sumption of both fuels appeared to increase 
slightly as compared with the 1966 coal 
consumption of 1.92 million tons and coke 
consumption of 860,000 tons. The displace- 
ment of solid fuels by oil was most notice- 
able in paper and woodworking industries, 
railroads, and domestic heating. An agree- 
ment was signed late in 1967 with the 
Soviet Union for delivery of 500,000 to 
700,000 tons of coal and 620,000 tons of 
coke in 1968. 

A significant share of Finland’s industrial 
fuel consumption still consists of waste of 
the forest products industries. Solids from 
black and sulfite liquor alone provided 
nearly 2 million tons of coal equivalent in 
1963 and 1964 (the last years for which 
data are available), and accounted for 
more than 26 percent of industrial energy 
consumption in those years. Wood waste 
accounted for an additional 11 percent. 
The energy equivalent of these wastes in 


1964 was equal to the consumption of 
liquid fuels. 


Petroleum.—The large increase in crude 
oil imports in 1967 was due to the first 
full year’s operation of the Neste Oy. re- 
finery at Porvoo, which came on stream in 
September 1966. The combined annual 
throughput capacity of the Naantali and 
Porvoo refineries was 5 million tons in 
1967 and was expected to be increased to 
8.5 million tons by 1969. Most of the 
additional capacity will be installed in 
Porvoo. 

The increased refinery production led to 
decreased imports and increased exports 
of petroleum products in 1967 and prob- 
ably supplied domestic demand for gaso- 
line, jet fuel, and liquefied petroleum gas. 
Petroleum product consumption increased 
by 19 percent in 1966 to 6.65 million 
tons, of which 54 percent was supplied 
by local production. 

Neste Oy. concluded two contracts for 
crude oil supply in 1966, one for 15.2 
million tons of Soviet crude oil, to be sup- 
plied from 1966 to 1970 by V/O Sojuz- 
nefte-export and the other for 5.1 million 
tons of Persian Gulf crude oil, to be 
supplied during 1967-71 by British Petro- 
leum Trading, Ltd. 
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The Mineral Industry of France 


By L. Nahai * 


The 1967 performance of major sectors 
of the French mineral and energy-pro- 
ducing industry varied; solid fuels and 
metal ore mining recorded declines with 
respect to 1966 index figures, but con- 
struction materials, petroleum, and refined 
products showed increases. The production 
index of miscellaneous minerals and metals 
remained almost unchanged. 

The nation suffered a mild recession 
in early 1967, but at midyear the Gov- 
ernment took measures to stimulate the 
economy. There was a slack in private 
consumption, which increased only 3.8 per- 
cent compared with the 4.6 percent target. 
For the year as a whole, the volume 
of French gross domestic output increased 
by 4.4 percent compared with a 5-percent 
growth target. 

The value of crude mineral output in 
1966, the last year for which complete 
data are available, was about $1,779 mil- 
bon ? This was equivalent to about 2 
percent of the 1966 gross domestic product 
(production intérieure brut). Distribution 
of mineral output value by commodity 
groups was as follows: Energy products 
(including uranium), $872 million; quarry 
products, $534 million; metallic minerals, 
$197 million; and nonmetallic minerals 
other than quarry products, $176 million.? 
Solid fuels ranked first in value ($677 
million), followed by sand and gravel 
($198 million), and iron ore ($173 mil- 
lion). For the first time, the value of 
iron ore fell below that of sand and 
gravel. 

Domestic smelter production met French 
requirements for principal nonferrous met- 
als in various degrees with a surplus only 
in aluminum. Production of refined copper 
was equal to 13 percent of refined copper 
consumption (but direct use of scrap in- 
creases this figure to 25 to 28 percent 


of consumption). Slab zinc output was 
close to consumption (92 percent) and 
output of lead was equal to 88 percent 
of consumption. 

As of December 31, 1966, personnel 
employed in the extractive industry, other 
than quarrying, totaled 220,312, a decline 
of 12,905 from the December 31, 1965, 
total. This was principally the result of re- 
duced employment in coal and iron mines, 
although employment in all categories of 


‘mining except fluorspar and slate also de- 


clined. Employment on December 31, 1966, 
was as follows: Coal and lignite 176,097; 
iron ore 17,459; other metal mines 5,154; 
potash 10,857; crude oil, natural gas, as- 
phaltic limestone, and bituminous schist op- 
erations 5,097; slate 3,593; and other 2,055. 
About 99,000 were engaged in quarrying.* 
Cement and lime plants employed about 
16,000. Petroleum exploration, production, 
and refining accounted for 27,000.5 Among 
metallurgical plants, the iron and- steel 
industry (exclusive of foundries) employed 
an average of 120,560 production workers, 
and 40,700 salaried employees: * ferroalloy 
plants employed 3,970 and nonferrous 
metals plants 9,000. The total of personnel 
listed, 536,542, was about 2.7 percent of 
total French labor force. 


1 Chief area specialist, Europe, 
International Activities. 

2 Where necessary, values have been con- 
verted from francs (Pri to U.S. dollars at 
the rate of Fr. LUS $0.20255. 

3 Source: Ministère de industrie, Bureau 
de Documentation Minére. Statistiques de 
l'Industrie Minérale 1966. Paris, France, 1968, 


Division of 


p. 8. 

4This figure also includes workers engaged 
in making asbestos cement, and concrete 
products. 

5 There is some duplication between this 
figure and the 5,097 employed in the produc- 
tion of crude petroleum, natural gas, asphaltic 
limestone, and bituminous schist. 

6 Includes salaried employees of activities as- 
sociated with iron and steel industry. 
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PRODUCTION 


The index of overall industrial produc- 
tion (1959 = 100). stood at 155 compared 
with 152 in 1966. Indexes for petroleum 
and refined products and construction ma- 
terials mining increased significantly, but 
other sectors showed only small upward 
changes, except for the reduction in metal 
ore mining. The index of building and 
public works increased from 157 to 162, 
but the number of permits for construction 
of dwellings declined from 509,700 in 
1966 to about 457,500 in 1967.’ 

Steel production was almost the same 
as in 1966, while refined lead output 
increased 1.5 percent. Output of primary 
aluminum, slab zinc, and refined copper 
declined by 0.6, 5.3, and 9.1 percent, 


respectively. Output of lead and zinc in 
concentrates increased 7 percent, but baux- 
ite output declined slightly. Among non- 
metallic minerals, potash and talc showed 
increases, whereas in the energy industries, 
domestic crude oil production declined 
3 percent, while refined products output 
increased 11.6 percent. Solid fuel output 
showed a small decline. Production of 
electricity increased by 5.7 percent, from 
105,600 million kilowatt-hours in 1966 to 
111,600 million kilowatt-hours in 1967. 
Thermal power accounted for 60 percent 
of the total. 


7 Based on data for the first three quarters. 


Table 1.—France: Indexes of industrial production 
(1959 = 100) 


Percent 
1966: 1967* change 
1967-66 
All industrial production including construction._____..__._.._._.-_....__..-.-.- 152 155 +1.9 
All industrial production excluding construction- ccoo 150 153 +2.0 
Sola (else) e ed a a a ee 88 85 —3.5 
Petroleum and refined products- ooo cono 220 244 +10.9 
IN A A cree A A A 164 176 +7.3 
Metal ore MINING sa ld eo aa Sa 97 88 —9.3 
Mining and preparation of miscellaneous minerals. -2-222-22222-2 122 123 +0.8 
Construction material mining. ._.___.-.._..-..__-_- 2-2 eee eee eee 169 178 +5.3 
Metal production- anaconda ss Ro ee ile et ee era ens aa 131 IST. <a donas 
Ceramics and building material fabricatiod. ooo. 160 170 +6.2 
Chemical Industry. coo tn asa eb tl ib 204 221 +8.3 
Building and public works ooo ooo 157 162 +3.1 


1 Monthly average. 


Source: Ministere de l'Industrie. Bulletin Mensuel de Statistique Industrielle. Paris, France, January 


and April 1968. 
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TRADE 


Mineral commodity trade as a part 
of total French commodity trade is shown 
in the following tabulation: 


Value (million Mineral 
dollars) commod- 
—_— —— ities’ 
Mineral Total share of 
commod- trade total 
ities (percent) 
Exports 
1965__.__._-_- 1,989 10,048 19.8 
1966_____._-- 2,064 10, 886 19.0 
1967_____.._-_- 2,039 11,383 17.9 
Imports: 
Loep 3,091 10,336 29.9 
EJ] 3,456 11,840 29.2 
Kr TEE 3,478 12,406 28.0 
Trade balance: 
965_______-- —1,102 — 288 XX 
1966._._.-..--.-.- —1,392 — 954 XX 
3 Ue (y AAA —1,439 —1,028 XX 


Iron and steel (including scrap), petroleum 
and petroleum products, and nonferrous 
minerals and metals (including semimanu- 
factures) were the most important export 
items in the mineral field accounting for 
about 9.1, 2.6, and 2.9 percent, respec- 
tively, of all French exports. 

Mineral fuels remained dominant among 
mineral imports accounting for 51 percent 
of the value of the tabulated mineral 
and metal imports and 14.4 percent of 
all imports. 

The other countries of the European 
Economic Community (EEC)? and the 
countries of the European Free Trade 


Association (EFTA)? remained France's 
most important trading partners. In 1967, 
41.3 percent of all exports of France 
were to other EEC countries and 15.8 
percent to EFTA countries. The cor- 
responding import figures were 43.5 and 
11.5 percent. 

In 1966, for the minerals and metals 
tabulated in table 3, on a value basis, 
France’s exports to other EEC nations 
were 50 percent of the total; those to 
the EFTA countries were 18 percent. For 
the same commodities, imports from the 
EEC countries were 41 percent of the 
total; those from the EFTA countries were 
11 percent. French exports to the United 
States were valued at $138 million and 
imports $120 million. In 1966, the United 
States was an important market for French 
iron and steel ($88 million), aluminum 
and semimanufacturers ($19 million), and 
copper semimanufactures ($9 million). 
France’s principal imports from the United 
States in 1966 were nonferrous metals 
(particularly silver, copper, and aluminum) 
valued at $82 million, coal ($32 million), 
petroleum products ($11 million), and 
nonferrous ores and scrap ($7 million). 


8 The EEC includes Belgium, France, Italy, 


Luxembourg, the Netherlands, and West Ger- 


many. 

9The EFTA includes Austria, Denmark, 
Finland (associated member), Norway, Portu- 
gal, Sweden, Switzerland, and the United 
Kingdom. 
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Table 5.—France: Summary of mineral commodity trade in 1967 


(Thousand metric tons and thousand dollars) 


Imports Exports 
Commodity 
Quantity Value Quantity Value 
Metals: 
Iron and steel: 
Iron ore, including pyrite einder. -.----- 4,889 $4,811 17,764 $56,431 
e DEE 465 1,691 2,191 80,185 
Pig iron, ferroalloys, sponge iron, powder, 
shot and Proctor ci a 246 3,758 332 53,186 
Primary steel forms and iron and steel semi- 
manufactures._........-_-..-..--..----.- 5,114 680, 147 6,563 898,618 
Other: 
ORCB nfo ds EEE es a ee 1,796 122,771 165 4,511 
Scrap and other metal-bearing waste..._.....- 70 19,678 146 60,511 
Metal oxides for paint and other uses. ._.._..-. 43 20 275 29 
Metals including semimanufactures: 
Precious, except gold..............-.--.- 1 45,787 (1) 12,884 
Mercury, metaloids, alkali, alkaline earth 
and A A O 1 6,780 14 5,301 
Other base... 517 496 , 448 313 241,930 
TD Otel E citi td ios 13,142 1,381,891 27,764 1,413,586 
Nonmetals: 
Abrasives, natural, including industrial diamond... 50 9,921 18 2,708 
Cement, lime, worked dimension stone and other 
building materials... 412 26,597 1,232 27,702 
Fertilizer materials: 

PUG A A ee nee 3,140 48,867 105 1,641 
Manufactured, including Thomas slag.....--..- 1,848 63,768 3,037 104,035 
Stone, sand and gravel, except worked dimen- 

Sion SOME susana erase das ta 5,468 24,900 11,808 21,791 

¡AA eh A A ET 2,823 133,499 2,974 119,784 

A A dete 13,741 307,552 19,174 277,611 

Mineral fuels and related commodities: 
Carbon black. ___.____-----.------------------ 4 10,618 44 8,977 
Coal, lignite, coke, peat and briquets thereof..-.... 15, 482 294,664 925 16,296 
Gas, natural and manufactured.. ...------------ 746 21,083 494 16,633 
Petroleum: 
Crud TEE 72,348 1,306,489 (1) (1) 
Products A AA 4,921 143,276 12,035 299,901 
Crude chemicals distilled from coal, petroleum, 
and/or pnaturaleag 310 12,834 102 6,072 
OUR EG 93,856 1,788,964 13,600 347,879 
Grand. totalensrcianianta ci ol ces 120,739 3,478,407 60,538 2,039,076 


1 Less than Lë unit. 
2 Details do not add to totals because of rounding. 


Source: Statistical office of the United Nations. 


COMMODITY REVIEW 


METALS 


Bauxite and Aluminum.— Aluminum 
production and consumption in France 
increased about 11 and 20 percent, respec- 
tively, in 1966, but remained almost static 
in 1967. Nonetheless, aluminum consump- 
tion for conductors increased 25 percent 
in 1967. The aluminum semifabrication 
industry was reorganized around Pechiney, 
the largest aluminum producer, and led 
to the formation of Groupe Pechiney 18 
with an annual capacity of 500,000 tons 
of aluminum semimanufactures. Conditions 


for the merger of Pechiney and Trefi- 
métaux were completed in October. The 
The Compagnie Générale du Duralumin 
et du Cuivre (Cégédur) became a holding 
company as of July 1 and its industrial 
operations were transferred to Groupe Pe- 
chiney. The latter opened its central re- 
search institute at Voreppe/Isére near Gre- 
noble and the new cold rolling mill of 
its subsidiary, Rhenalu, in Neu-Breisach 
started operation. This plant has an initial 


capacity of 2,000 tons monthly which 


10 Excluding Pechiney’s chemical and non- 
EEC interests. 
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will be increased ultimately to 4,000 tons 
monthly by 1975. In the next 2 years, 
a foundry with eight furnaces will be 
added. Eventually the plant will include 
a second cold-rolling finishing line for 
producing strips. The alumina capacity 
of the Pechiney’s Gardanne plant was 
increased to 1,500 tons per day. 

Aluminum trade in 1967 was as follows: 


(Metric tons) 


Form ——— ML 
Imports Exports 
Ingots: 
Not alloyed.......-.-..- 92,828 103,808 
Alloyed_..-... -.. -.... 6,046 36,474 
KO EE 98,874 140,282 
Seinimanufactures. ....-...- 25,952 65,156 


The Republic of Cameroon was the 
largest source of aluminum ingots( 43,- 
083 tons) followed by Greece( 22,517). 
Exports were principally to Belgium (41,- 
183 tons), mainland China (23,854), and 
a number of other European countries. 
Import sources for semimanufactures were 
principally Belgium, West Germany, and 
Canada and export destinations were West 
Germany, the United States and many 
other European and non-European coun- 
tries. 


Copper.—Primary refined copper con- 
sumption was 278,500 tons, 4.4 percent 
less than in 1966 and the lowest figure 
since 1964. Substitution of aluminum an‘ 
plastics in the major use areas contributed 
to the 1967 decline. About 45 percent 
of the consumption was in heavy electric 
equipment production, about 20 percent 
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in construction and housing, and about 
6 percent in automotive and agricultural 
machinery manufacture.*? Direct use of 
scrap in 1966 amounted to 115,900 tons 
of copper content. 

Copper imports in 1967, valued at $313 
million, comprised 1,209 tons of matte, 
11,493 tons of scrap, 11,609 tons of blister, 
236,936 tons of refined copper, and 23,640 
tons of semimanufactures. Copper imports, 
excluding semimanufactures, were 20 per- 
cent lower than in 1966, mainly as a 
result of smaller refined copper imports. 
French copper exports, aside from 223 
tons of matte and 43,460 tons of scrap, 
totaled 56,043 tons distributed as follows: 
Blister 12,453, refined 13,999, semifinished 
29,500, and alloys 91. 

Production of semifinished copper and 
copper alloys (wire, rods and sections, 
plates, sheets and strips, and tubes) totaled 
384,000 tons. 


Iron Ore.—As a result of a strike in 
early 1967, production of iron ore declined 
10.6 percent almost entirely in the Lorraine 
mines. However, demands were fully met 
through withdrawals from stocks. The aver- 
age grade of ore, 31.5 percent, was moder- 
ately higher than in 1366 (31.0 percent). 
In the Lorraine area, production per man- 
shift (surface and underground) increased 
to 21 tons from 18.9 tons in 1966. 

On the basis of a 24-million-ton steel 
production target for 1970, the eastern 
iron ore mines could produce 60 million 
tons of ore with reasonable marketing 
prospects. To maintain the region's com- 


11 Metals Week. Feb. 20, 1967, p. 13. 


Table 6.—France: Marketable iron ore production by basin, and total iron ore 
shipments, and stocks 
(Thousand metric tons) 


Prod uction: 
West (Normandy and Anjou)... 
EE 
Other basins 


Le em em em es wm ge ve e em es e we mm ex mm wm rn ew ww e wem e ep e om e en ww BM e e em 


Shipments: 
Domestic. ooo 
Otner EEC countries 
Other destinations 


= æ emp e em -e em mm em mm em zs mp zm em mm em ww www www e ep rs ms en BM mm mm em zm 


1963 1964 1965 1966 1967 
54,377 57,455 56,125 51,684 46,000 
3,412 3,400 3,326 3,308 3,200 
75 65 
D Ser 80 58 40 
57,892 60,988 159,532 55,050 149,220 
17,399 18,440 18,098 17,114 15,651 
36,374 38,689 38,145 36,385 34,499 
21,341 21,882 20,672 18,875 17.228 
267 227 88 63 83 
57,982 60,798 58,905 54,773 51,805 
7'711 7.700 3/238 8'300 6.100 


NA Not available. 


1 Detail does not add to totals shown because of independent rounding. 


258 


petitive position, mines in this area have 
plans to invest $105 million in mining 
and $28 millicn to $53 million in bene- 
ficiation facilities. 

Iron and Steel.—Production.—In 1967, 
French pig iron and crude steel production, 
15,710,000 tons and 19,655,000 tons, re- 
spectively, rose only fractionally over the 
1966 level. Crude steel capacity rose from 
23.4 to 23.9 million tons. Special steels 
constituted about 9.5 percent of total crude 
steel production and oxygen steel (3,295,- 
000 tons) was 16.8 percent of all steel 
output. France’s share of world steel out- 
put declined to 4 percent from 4.2 percent 
in 1965, but France maintained her rank 
as the sixth largest world steel producer. 

A number of production trends reported 
previously continued during 1967. These 
included the increase in the share of 
hematite-pig iron obtained from high-grade 
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imported ore, the increase in proportion 
of sintered iron ore used, and the increase 
in oxygen steel output (in tonnage as 
well as in share of total steel output). 
There was no significant change in the 
geographical pattern of pig iron output 
(11,075,390 tons in the East and 3,728,179 
in the North), but steel output in the 
North increased hy 216,971 tons to 5,464,- 
564 tons, while output in the East declined 
by 166,055 tons to 12,085,612 tons. Of 
83 blast furnaces in operation, 62 were 
in the East, 16 in the North, three in 
the Southwest, and two in the West steel 
areas of France. 

The share of flat products in rolled 
steel output, 49.9 percent, remained almost 
identical as in 1966. 

Although production of individual flat 
products varied, the total of flat products 
and the hot-rolled and cold-rolled com- 
ponents thereof remained practically the 


Table 7.—France: Salient iron and steel industry statistics 


(Thousand metric tons unless otherwise specified) 


1963 1964 1965 1966 1967 
SINTER 
Se ET d e EE 14,478 17,442 18,531 19,436 21,065 
Raw material consumption: 
(Kent E: e dois 17,135 20,780 22,454 23,484 25,433 
Furnace dusts -------2------------------ 1,446 1,476 1,241 1,273 1,007 
Manganege `- ---2--- 2424au 39 48 64 54 3 
Pyrite Cde locos ck eee eee eed 58 58 34 38 26 
Other iron-bearing materials r 408 r 549 r 591 580 677 
Limestone. coo 415 404 552 587 702 
PIG IRON 
Number of blast furnaces: 
Available: ovas ai ls 8 143 138 133 127 124 
In operation at yearend- ----------------- eee 97 98 94 84 83 
Maximum production capacity... -.............. 17,300 18,100 18,770 19,100 19,650 
Production: 
Thomas Luci 12,069 13,042 12,559 12,245 12,085 
Hematite and semihematite (steelmaking) ke 782 1,300 1,680 1,983 2,359 
Phosphorus (foundry).....-.-.---------.---- 447 452 416 282 207 
Hematite and semihematite (foundry)______-_..- 444 450 r 509 552 625 
Special pig iron (foundry)... ------ a 196 205 174 174 115 
Spiegeleisen and high-carbon ferromanganese... _ 368 412 432 355 320 
Total? das al a ta sio ao is Ae 14,306 15,863 15,770 15,590 15,710 
Raw material consumption for pig iron production: 
Iron ore directly in blast furnaces_______.._-_- 21,860 21,246 19,398 16,968 14,092 
Iron ore SINCE? soo a ia SE 14,335 17,328 18,337 19,340 21,064 
Manganese ore: 
In blast furnaces- ooo. ---- 569 630 677 605 562 
In sintering plants__._.._.....---.------ 38 48 70 55 30 
Metallurgical rejects- ooo 2--- 1,120 1,175 r 1,068 1,182 931 
e A A hae cute 833 690 478 433 426 
Limestone. Au 20.0 cee clarita 430 312 293 270 231 
Phosphatic limestone. -------------.-------- 2 1 1 2 1 
Coke in blast furnaces______._....---..----.- 12,116 12,785 *'12,325 11,584 10,931 


See footnotes at end of table. 
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Table 7.—France: Salient iron and steel industry statistics—Continued 


(Metric tons unless otherwise specified) 


1963 1964 1965 1966 1967 
STEEL 
Number of furnaces in operation: 
Thomas eopnverterg. --------------- EEN 99 95 94 92 89 
Open: hearth.:. tege ee 60 62 54 53 52 
POCO Go oo ac nee he i as 108 109 109 112 112 
Al E 8 | 8 9 10 9 
Maximum production capacity (all furnaces)_...... 20,900 21,900 22,500 23,400 23,900 
Production of crude steel: 
Thomas- ¿DU a aa eta 9,833 10,604 10,397 10,301 10,112 
Open heartbo:0 eins lors 4,774 5,182 4,775 4,483 4,284 
¡NA AAA AA 1,526 1,675 1,774 1,863 1,905 
Bessemer....-.._..------..-.-------------- 81 93 88 67 
Kaldo, LD, and similar. ..--.--...--.----2----. 1,341 2,224 2,568 2,871 3,287 
Creuset A A IA 2 CR 2 L. wegen cee 
Total oo ete a ia ho ten Ge 17,557 19,780 19,604 19,585 19,655 
o A A 17,211 19,413 19,237 19,247 19,307 
Liquid steel for casting....-..-.-.---..--.- 346 367 367 338 346 
Material consumption for steel: 
Pig iron, spiegeleisen, and ferroalloy . .._......-. 13,080 14,703 14,633 14,611 14,796 
y EE 6,204 7,012 6,884 6,909 6,826 
Liquid Thomas steel... 265 193 173 147 129 
TT 1,746 1,933 1,892 1,890 1,831 
Limestone. ._........----.------------.---- 64 60 51 47 110 
Iron ore soe nen ee Oe ee eee 151 188 210 213 207 
ALT EE 33 37 32 33 33 
Consumption per ton of crude steel: 
FA EE kilograms.. 739 737 740 739 740 
EE do 359 359 364 366 364 
Rolled steel production: 
Rails and accessories____......---------.---- 337 353 364 259 283 
Heavy structural. -.------------------------ 848 1,030 1,122 1,121 1,143 
Wire rods- 20d asa 1,870 2,010 2,085 2,153 2,106 
A A 3,067 3,327 3,480 3,297 3,333 
Eeer ee Ee 9 602 609 601 558 
AN AA A A a 30 37 31 22 18 
Flat products: 
Wide plates... ------------------------ 81 79 94 94 96 
Hot rolled sheets: 
Thickness. 4.76 millimeters or more. . _ 936 1,199 1,160 1,206 1,354 
Thickness, 3 to 4.76 millimeters.....- 516 501 500 512 514 
Thickness, less than 3 millimeters. . . . 641 742 r 726 731 600 
Cold rolled sheets: Thickness, less than 3 
millimeters.. ------------------------ 3,282 3,647 3,579 3,794 3,825 
Hot-rolled strips for tubes. ._.__.-_-...--- 1,061 1,092 1,043 1,084 1,017 
Subtotal flat produeta? 6,517 7,260 7,101 7,419 7,406 
Total rolled steel production ?__....... 13,198 14,619 14,793 14,873 14,847 
Galvanized and other plated sheets. _..------------ 408 506 447 493 522 
Condenser sheets._____.._..--------------------- 178 207 188 187 178 
dt hi EE 591 625 543 659 691 
Total consumption of iron and steel industry: 
Iron Orë- 62226 et se eS eu e 39,141 42,214 42,062 40,664 39,732 
Serap pata os 7,037 7,701 7,362 7,342 7,253 
Coke. ost ta eee 13,522 14,327 13,778 12,835 12,145 
Coal other than coking coal...2. . ..... . 1,605 1,412 1,608 1,750 1,935 
Coking coal 266 ais A 5,674 5,712 5,627 5,530 5,502 
Pita) Ola. is tt Es se 1,063 1,233 1,234 1,273 1,392 
Thomas slag production. ooo --- 2,351 2,573 2,546 2,560 2,517 
Average total employment (workers and staff) . . - -- 130,591 130,806 127,598 120,560 114,102 
r Revised. 


1 Includes special pig iron in metric tons as follows: 1963, 6,137; 1964, 42,994; 1965, 3,749; 1966, 2,729. 

2 Detail does not add to total because of rounding. 

3 Excludes scrap used by rolling mills in tons as follows: 1963, 77,866; 1964, 85,858; 1965, 98,284; 1966, 93,813 
1967, 108,080. 


same. There were small increases in pro- Consumption.—In terms of crude steel, 
duction of rails, heavy structurals, and bars apparent consumption (without regard to 
but other categories of nonflat products stock changes) increased 4.9 percent to 


declined. 18,376,000 from 17,531,000 tons in 1966, 
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but real consumption reportedly increased 
by only 3 percent. Consumption was in- 
fluenced by the relatively small increase 
in general economic activity, the decrease 
in private consumption, and the high ac- 
tivity in industries producing capital goods. 
Motor vehicle production was about the 
same as in 1966. Steel shipments to the 
domestic market were almost exactly the 
same as in 1966; increased consumption 
was met by imports. Domestic shipments 
in 1966 totaled 10,556,000 tons distributed 
as follows, in thousand tons: For con- 
version 2,694; to steel merchants 2,833; 
to manufacturing industries 2,864; to rail- 
roads, extractive industries, and building 
industry 1,166; others 173; and alloy steels 
826.* 

Trade.—France exported 5,918,000 tons 
of steel ingots, primary forms, and semi- 
manufactures and 644,900 tons of pipes 
and tubes; corresponding import figures 
were 4,870,000 tons and 244,850 tons. 
The net export of 1,048,000 tons for 
steel (excluding pipes and tubes) was 
less than in 1966 because of reduced 
shipments to West Germany. Imports ac- 
counted for '28 percent of domestic con- 
sumption against 22 percent in 1966. 
Trade in pig iron and similar products 
comprised 332,000 tons of exports and 
246,000 tons of imports. 

Other EEC countries were the largest 
markets and sources of steel. Imports of 
steel from these countries (4,655,782 tons) 
exceeded exports to them by 1,425,000 
tons. 

Facilities and Investments.—At the end 
of 1966, 44 companies produced steel in 
58 plants. There were an additional 52 
plants having no steelmaking capacity. Of 
the 58 steel-producing plants, two had 
annual capacity of 2 to 3 million tons, 
two of 1.5 to 2 million tons, five of 
1 to 1.5 million tons, eight of 0.5 to 
1 million ton, and the remaining 41, 
of less than 0.5 million tons each of 
annual capacity. The industry's investment 
in 1966 totaled about $136 million; the 
corresponding 1967 expenditure was about 
$186 million. 

The French steel industry started its 
Plan Professionel de la Sidérurgie (Pro- 
fessional Plan for the Steel Industry) which 
envisages restructuring of the industry and 
rationalization in production. An agree- 
ment signed by the Government with Un- 
ion Sidérurgique du Nord et de T'Est 
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de la France (Usinor), Société des Ac'téries 
de Lorraine (Sacilor), and Société Lor- 
raine de Laminage Continue (Sollac) pro- 
vides $607 million out of the total $911 
million which under the plan will be 
made available by the Government to 
the industry at low interest rates. The 
sum loaned to these companies will be 
used for the purchase of equipment. 

Since 1961, there have been five mergers 
between French steel companies. In 1966, 
Lorraine-Escaut and Usinor and their re- 
spective holding companies, Aciéries de 
Longwy and Denain Nord-Est, merged. 
The two holding companies formed a new 
company Denain-Nord-Est Longwy. The 
merged Usinor/Lorraine-Escaut, called 
Usinor, has 7 million tons of annual pro- 
duction capacity. 

In December 1967, DeWendel et Cie, 
Sidélor, and Société Mosellane de Sidérur- 
gie merged all mining and steel activities 
into Wendel-Sidélor which will have a 
capacity to produce 20 million tons of 
iron ore and 7.8 million tons of steel 
annually. The new firm will also take 
over both firms’ interests in Sollac and 
the new steel plant at Gandrange being 
erected by Sacilor, a joint subsidiary of 
De Wendel and Sidélor. This merger re- 
quires approval by the European Economic 
Community. De Wendel-Sidélor will em- 
phasize expansion of the Gandrange com- 
plex and close marginal installations. 

Early in 1967, a continuous merchant 
bar plant was put in service at Gandrange. 
Oxygen steelmarking facilities, a blooming 
mill stand, and a continuous billet stand 
will also be added. This plant will have 
a 1.6 million tons crude steel capacity. 

In December 1967, The J. J. Carnaud 
et Forges de Basse-Indre put a second 
electrolytic tinplating plant into operation 
with an annual capacity of 138,000 tons 
which can be increased to 214,000 tons 
per year by adding further plating tanks. 
The company’s other plant at Laon has 
a 130,000-ton annual capacity. The new 
plant is France’s fifth electrolytic tinplating 
line, the others being operated by Sollac.!3 

France’s tinplate consumption is estima- 
ted to have exceeded 450,000 tons and 


exports totaled 354,515 tons valued at 
$156 million. 


12 Organization for Economic Cooperation 
and Development. The Iron and Steel Industry 
in 1966 and Trends in 1967. Paris, France, 
1967, table 26. 


13 Tin International. May 1968, p. 110. 
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Lead and Zinc.—Refined lead and slab 
zinc consumption in 1967 totaled about 
164,000 tons and 202,000 tons, respectively. 
Lead consumption was 5.3 percent less 
than in 1966, but zinc consumption was 
4,000 tons more than in 1966. 


Trade in lead in 1967 was as follows: 


Metric tons 
Form 
Imports Exports 
Ore and concentrate_.._..... 128,456 3,895 
lA oe ye 4,515 9,615 
Pig lead 39,605 18,021 
Semimanufactures.__.....- 748 895 


Value of listed imports and exports totaled 
$28.3 million and $7.4 million, respectively. 
Imports of all categories exceeded 1966 
levels; pig lead exports were nearly 
twice as much as in 1966, presumably 
because of higher domestic smelter output. 

Zinc production declined 5 percent from 
the 1966 level, but was scheduled to reach 
230,000 to 240,000 tons by 1970 when 
consumption is expected to reach 385,000 
to 410,000 tons. With about 80,000 tons 
output in the Viviez and Creil plants, 
Vieille Montagne remained the leading 
zinc producer, followed by Compagnie As- 
turienne des Mines at Auby (about 70,000 
tons) and Peñarroya at Noyelles-Godault 
(35,000 tons). The Noyelles-Godault plant 
will attain an annual production capacity 
of 80,000 tons of zinc and 120,000 tons 
of lead in 1968. Peñarroya also produced 
90 tons of cadmium and 4,800,000 ounces 
of silver. 

French trade in zinc in 1967 was as 
follows : 


Metric tons 


Form —— > > 
Imports Exports 
Olea srta as 332,140 219 
Serap- O A ose 15,107 2,228 
Zine dust -22222-222 -- 4,154 1,479 
E a 2485 o EE 34,047 12,129 
Semimanufactures. _._.--..-.-- 4,947 2,051 


While ore and scrap imports declined 
from 1966 levels, slab and semimanufacture 
imports increased. The value of the listed 
imports and exports totaled $49 million 
and $5.2 million, respectively. 

Peñarroya, Europe's largest lead pro- 
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ducer, took over Société Francaise des 
Métaux et Alliages Blanc (MAB), one 
of France's leading consumers of heavy 
metal scrap ii and merged with Minerais 
et Métaux, a marketing organization. MAB 
produces annually 60,000 tons of lead, 
zinc, aluminum, and copper from scrap 
in six plants. 


Nickel.—There was a slight reduction 
in nickel output from the Havre refinery. 
A new company, Société Auxiliaire Miniére 
du Pacifique, was formed in the latter 
part of 1967 to explore and exploit New 
Caledonian nickel deposits. Sixty percent 
of the new company’s capital is held 
by French institutions and banks and 40 
percent by International Nickel Company 
of Canada, Ltd. French organizations par- 
ticipating in the new company are Bureau 
de Recherches Géologiques et Minières, 
Banque National de Paris, Ugine-Kuhlman, 
Compagnie de Mokta, and Compagnie 
Financière de Suez et de l'Union Paris- 
lenne among others. 


Tin.—Tin consumption in 1967 was 
estimated at 10,350 long tons (10,100 
tons primary and 250 tons secondary) 
distributed approximately as follows in per- 
cent: Tinplating 56.7 white metal alloys 
28.0, copper alloys 7.6, chemical products 
4.1, semimanufactures 2.6, and miscellane- 
ous 1.0.*%* Consumption in 1967 was about 
250 tons less than in 1966 because of re- 
duced use for producing bronzes, some 
white alloys, and  antifriction metals. 
France imported 10,149 long tons of tin, 
68 tons of tin alloys, 31 tons of tin scrap, 
and 38 tons of tin semimanufactures. Ex- 
ports comprised 50 tons of tin, 104 tons of 
tin alloys, 18 tons of scrap, and 54 tons 
of semimanufactures. 

Work continued on tin occurrences dis- 
covered in 1965 near Morbihan in Brittany. 


Vein deposits of the Cornish type were 
indicated. 


Tungsten.—Work carried out by Bureau 
de Recherches Géologiques et Miniére 
(BRGM), in association with Omnimines 
and Compagnie Métallurgique et Minière, 
on the tungsten occurrence at Salu 
(Anége) has shown a minable deposit 


14 Société Minière et Métallurgique de 
Peñarroya. Paris, France, Exercise, 1967, p. 19. 

15 Dieppedalle & Sealles. Statistique Etain 
1967. Paris, France, Apr. 10, 1968, 4 p. 
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which will be equipped for exploitation. 
BRGM discovered the deposit in 1965. 


Uranium.—Frances’s reasonably assured 
and estimated additional uranium resources 
are estimated at about 59,000 tons for 
the price range below $10 per pound. 

France signed an agreement with Nigeria 
for the exploration of the Arlit deposit 
which is estimated to contain 20,000 
tons of uranium. France guaranteed to 
take the entire output of the deposit for 
30 years and was expected to pay a 
delivered price of $8 per pound for the 
oxide. Compagnie Francaise des Minerais 
d'Uranium (in which Peñarroya has an 
important share) has 20 percent of the 
capital of Société des Mines de l'Air which 
will exploit the deposit. An annual output 
of 1,000 tons of uranium is expected 
by 1973. 

The Dong Trieu mining company dis- 
covered a uranium deposit at Saint-Suplice 
(Haute Vienne) which is considered prom- 
ising. 

NONMETALS 


The value of nonmetals production (ex- 
cluding building raw materials and quarry 
products) in 1966, the latest year for 
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which data are available, totaled $176 
million. Potash, sulfur, and salt were the 
most important commodities and accounted 
for 53, 28, and 15 percent, respectively, 
of the total. Building raw material and 
quarry product output was valued at an 
additional $534 million of which $479 
million was accounted for by material 
used in the building industry and the 
remainder by other industry and agricul- 
ture. 

The value of nonmetal imports and 
exports, including cement and lime, in 
1967 totaled $308 million and $278 mil- 
lion, respectively. Among imports, phos- 
phates ($48 million), asbestos ($19 mil- 
lion), clay including refractory ($14 mil- 
lion), building stones ($12 million), and 
sand and gravel ($7 million) were the 
most important items. Sulfur, potash in 
chemically treated forms, and cement ex- 
ports were valued at $42 million, $40 
million, and $17 million, respectively. Next 
in importance were sand and gravel and 


crushed rock ($9 million) and clays ($8.5 


million). 


Cement and Lime.—Production of ce- 
ment by types in recent years has been 
as follows: 


Thousand metric tons 


Type 
1962 1963 1964 1965 1966 
Portland ER 11,757 12,647 16,227 16,844 18,081 
ag: ) E 

Blast furnace- o ooo. 2,203 2,485 2,333 2,400 2,341 
E EEN 626 1,448 1,144 1,239 1,211 
peca lata sort de 1,475 749 983 1,050 1,001 
KE EE E 16,061 17,329 20,687 121,534 22,584 
Natural EEN 397 275 255 213 81 
E A rr ea Gaara Utes oes che ee ae Se 424 530 595 619 638 
Grind EE 16,882 18,134 21,587 122,365 123,304 


1 Details do not add to total shown because of independent rounding. 


At yearend 1967, France had an annual 
cement production capacity of 31.2 mil- 
lion tons, 2.7 million tons more than 
at yearend 1966. This increase was ac- 
chieved by the addition of six new kilns 
of which three were in three new plants 
with 880,000 tons total annual capacity 
and three with 710,000 tons annual capac- 
ity in existing plants. Plant improvements 
accounted for an additional 1,100,000 tons 
of annual capacity. 


Apparent consumption totaled 23,920,- 
000 (22,598,000 tons in 1966) and per 
capita consumption 480 kilograms. 


Feldspar.—Société des Feldspaths du 
Midi (Perpigan) and Compagnie des Felds- 
paths S.A. (Bayonne) merged into Société 
Frangaise des Feldspaths S.A. The latter 
now has three feldspar plants and will 
attempt to find export markets.!* 


16 Mines et Métallurgie. 
No. 3, January 1968, p. 6. 


(Paris, France), 
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Fertilizer Materials.—Principal develop- 
ments have been changes in the structure 
of the industry. The State-owned Mine: 
Dominales de Potasse d’Alsace and the 
nitrogen production agency Office National 
Industriel de l’Azote (ONIA) were merged 
in 1967 into Enterprise Minière et Chim- 
ique. The new company has three subsidi- 
aries that will be concerned with potash 
mining, chemical fertilizer production, and 
sales. The new company will have an 
annual turnover of about $220 million 
and will employ 16,000 in the two mining 
and fertilizer subsidiaries. ONIA produced 
297,000 tons of ammonia in 1966. 

On December 29, 1966, Société des 
Produits Azotes merged with Société d’ 
Electro-Chimie d’Electro-Metallurgie et des 
Aciéries Electriques d’Ugine (Ugine). On 
the same date, the latter company itself 
was merged with Establissements Kuhlman 
forming Ugine-Kuhlman. Ugine-Kuhlman 
had a net turnover of $565 million in 
1966 ($635 million with tax). Chemicals 
accounted for 55.2 percent of the net 
turnover; special steels, nonferrous metals, 
ferroalloys, and other products accounted 
for the remainder. The new firm will 
produce 25 percent of France's sulfuric 
acid, 17 percent of its ammonia, and 
20 percent of its aluminum. 

Wintershall A.G., the largest potash pro- 
ducer in West Germany, and Mines Domi- 
nale de Potasse d'Alsace signed an agree- 
ment creating a new joint subsidiary, Pro- 
duits et Engrais Chimiques de Rhin (PEC- 
Rhin). This firm will build a nitrogenous 
and compound fertilizer plant, due for 
completion in 1969, at Ottmarsheim near 
Mulhouse in the Haut-Rhin area of France. 
The plant will have facilities to produce 
600 tons of ammonia and 900 tons of 
nitric acid per day as well as 300,000 
tons of compound fertilizers and 100,000 
tons of ammonium nitrate per year. The 


total cost of the project is estimated at 
$60 million. 


L’Ammoniac Sarro-Lorraine, a joint sub- 
sidiary of Charbonnages de France (Houil- 
léres du Bassin de Lorraine) of France, 
and Saarbergwerke of West Germany, will 
build a 1,000-ton-per-day ammonia plant 
at Carling in the Moselle area of France. 
Naphtha for ammonia production will be 
supplied by the Saar refinery in which 
Charbonnage de France and Saarbergwerke 
participate. 

Another ammonia plant of similar capac- 
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ity will be built by Société Normande 
de lPAzote (SNA) near the petroleum 
refinery of Compagnie Francaise de Raf- 
finage at Le Havre. The latter company, 
ONIA, and Pierrefitte Company participate 
in SNA. The plant is planned to start 
in 1968. 

Permission for the erection of another 
1,000-ton-per-day ammonia plant to be 
built near the Ile-de-France refinery at 
Grandpuits was granted in October. The 
plant is scheduled to come into operation 
in 1969. 

On the production side, there was little 
change in potash output. Production data 
on other fertilizer materials follows: 


Commodity Output 
(metric tons) 
Nitrogenous: 
Ammonia. -_-_- (nitrogen content).. 1,453,100 
Fertilizer...--. (nitrogen content)... 1,303,900 
Phosphatic: 
Superphosphate----------------- 1,424,400 
Ground phosphates..-...---------- 717,600 
High phosphorus- --------------- 561,600 
Phosphatic slag (crude)----------- 2,583,600 
Compound.. ------------------------ 564,000 


Fluorspar.—Discovery of a fluorspar de- 
posit in the northern rim of the Morvan 
massif by Pechiney geologists has been 
reported. The deposit has an estimated 
3 million ton reserves averaging 35 percent 
calcium fluoride. 


MINERAL FUELS 


Total energy consumption in 1967 in- 
creased 5.6 percent compared with that 
of 1966, with the increase supplied princi- 
pally by petroleum products. 


Coal.—Production.—Production of coal 
(anthracite and bituminous) declined 5.4 
percent below the 1966 level. All fields 
showed a decline, but the 1,848,000-ton 
decline in production by Nord/Pas- 
de-Calais alone accounted for 68 percent of 
the total falloff. The Lorraine field in- 
creased its share of national output to 
31.6 percent (30.7 in 1966). Nord/Pas- 
de-Calais remained the largest producing 
area with 49.2 percent of total output. 
The Fifth Plan (1966-70) revised the 
coal (excluding lignite) production target 
of 48 million tons to 46.5 million tons 
in 1969-70. 

Coal production by extraction method 
in 1967 (corresponding 1966 figures in 
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parentheses) was as follows, in percent: 
pickhammer only 17.0 (20.7), mechanical 
cutter with use of explosives and pickham- 
mer 21.7 (21.5), explosives alone 25.3 
(24.5), pickhammer and explosives 9.2 


(9.8), blasting by compressed air 
1.4 (2.3), plough and plough scraper 
23.7 (20.6), and other 1.7 (0.6). 


Thus, there has been an increased extrac- 
tion by ploughs and slight increase in 
mechanical cutter-loaders and decline in 
extraction by pickhammers. The number 
of coal ploughs in service increased from 
231 in 1966 to 242, but the number 
of pickhammers declined from 15,770 to 
14,550 and of longwall coal cutters from 
85 to 52. Other coal cutting equipment 
in service (rotary drills, cutter-leaders, etc.) 
did not change much. Very few ploughs 
are used in the Lorraine field. This mining 
method has its greatest development in 
the Nord/Pas-de-Calais field. 

Mechanized mines produced 65.7 percent 
of net coal mined underground in October 
1967 (65.7 percent in 1966), while semi- 
mechanized mines contributed 17.1 percent 
(20.1 percent in 1966). At the face, nearly 
80 percent of the coal output was con- 
veyed by scraper conveyors and 9 percent 
by gravity. There was an average of 640 
coal faces in operation in 1967 with an 
average length of 142 meters. Average 
daily production per face was 276 tons. 
Consumption of electricity per ton of coal 
produced, excluding that for ventilation, 
further increased to 6.80 kilowatt-hours 
(6.50 in 1966). ` ; 

Of 67 coal mines in operation in 1966, 
three mines had an average daily produc- 
tion of 8,000 tons and over, 11 produced 
4,000 to 8,000 tons per day, 39 produced 
1,000 to 4,000 tons, and the remainder 
less than 1,000 tons per day. 

In 1967, 88.0 percent of run of mine 
production was washed. The products con- 
sisted of 43.7 percent delivered marketable 
coal, 35.3 percent rejects, 6.5 percent mid- 
dling, and 2.5 percent slime. Of the total 
coal washed, 54.4 percent was treated 
in heavy media, 35.5 percent in piston 
jigs, 9.2 percent in flotation cells, 0.6 
percent on pneumatic tables, and 0.3 per- 
cent by miscellaneous facilities. There were 
some 50 washing plants in operation. 

Consumption and Trade—Apparent con- 
sumption of coal and lignite declined; 
domestic output decreased by 2.7 million 
tons and 1.2 million tons of the coal 
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output was added to stocks, while coal 
imports increased only 72,000 tons and 
lignite output advanced by only 367,000 
tons. Shipments of domestic and imported 
coal for making coke totaled 16.3 million 
tons and those to electricity producers 
were 18.3 million tons. Household and 
smal] industries received 7.5 million tons 
of coal and, presumably the bulk of the 
briquets produced from 4.6 million tons 
of domestic and imported coal. 

Coal imports (including anthracite) have 
shown little variation in the last 3 years, 
averaging about 11,700,000 tons per year. 
In 1967, principal suppliers were West 
Germany (5,794,000 tons) United States 
(2,154,600), U.S.S.R. (1,467,000 mainly 
anthracite), Poland (651,000), and United 
Kingdom (566,000). Average c.i.f. value 
per ton was $15.18 for bituminous and 
$25.82 for anthracite. 


Coke and Coal Chemicals.—Coke ovens 
of Charbonnage de France accounted for 
64 percent of total coke output. Coke 
shipments, domestic and imported, totaled 
14,846,000 tons, of which 3,235,000 tons 
was imported coke. Shipments to the iron 
and steel industry accounted for 81 percent 
and to other industries, 12 percent; the 
remainder was shipped to domestic and 
small industrial consumers. 

Charbonnage de France continued to 
expand its chemical activities, establishing, 
as Of January 1, 1968, the Société Chimi- 
que des Charbonnages to take over its 
entire chemical production and sales activi- 
ties. The new company will own and 
operate the 30 chemical plants that had 
a 1966 turnover of about $260 million. 
Three subsidiaries, CdF Chimie, le Comp- 
toir francais de l'Azote, and Engrais de 
France, will market the products. CdF 
Chimie's 1967 turnover totaled about $50 
million; sales included coal tars and chemi- 
cals, nonaromatic organics, methane, and 
polyesters. 

At the end of the Fifth Development 
Plan, the Société Chimique will turn out 
2,600 tons of ammonia daily and increase 
lts output of polyethelene, styrene, and 
acrylic products.” The company has a 
600-ton-per-day ammonia plant at Mazin- 
garbe and in 1967 obtained permission 
to build a 1,000-ton-per-day ammonia plant 


at Grandpuits, scheduled for operation in 
1969. 


17 Colliery Guardian. Mar. 24, 1967, p. 320. 
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Table 8.—France: Energy consumption by sources 


Type of fuel 1963 1964 1965 1966 1967 
Quantity: 
Solid fuel 
million tons of standard coal equivalent.. * 75.2 75.2 68.9 63.7 63.9 
Petroleum products...._.._.___......-.-_-.- do. 57.0 c 66.4 73.4 79.5 90.8 
(TT earn ect Pr Reser EEN do... 7.8 8.3 8.4 8.8 9.5 
Hydroelectric power. .._-....._-__.-.------ do 17.8 15.0 19.2 22.4 20.0 
OUR EEN do.... 157.8 :164.9 169.9 174.4 184.2 
Share of total: o 
Solid EE percent.. 47.6 45.6 40.5 36.5 34.7 
Petroleum pGroduees. 2a0aaanMMMMO do. 36.2 r 40.3 43.2 45.6 49.3 
A ne a A A do___- 4.9 5.0 5.0 5.0 5.1 
Hydroelectric power_._....-_-..---_------- do 11.3 r9.1 11.3 12.9 10.9 
TOA EEN do.... 100.0 100.0 100.0 100.0 100.0 
r Revised. 


Source: Comité Professional du Pétrole. Éléments Statistiques, Activité l’Industrie Pétroliére 1967. Paris 
France, V. 1, 1967, p. A. 12. 


Table 9.—France: Salient statistics of the coal and lignite industry 


(Thousand metric tons unless otherwise specified) 


1963 1964 1965 1966 1967 
COAL 
Production: 
Anthráťitë a 3,053 3,373 3,621 3,541 2,880 
Semiapntbhractie 7,869 3,912 8,798 9,140 9,152 
Bituminous: 
Low volatile 1... 5,249 5,247 4,378 4,034 3,715 
Medium-volatile ?_........-.-.-.--. 12,392 13,317 12,941 13,140 12,415 
Hiebh-volatle?z 16,686 19,117 18, 465 17,527 16,561 
High-volatile 2... 2,504 3,064 3,115 2,955 2,901 
Ke in o bs 47,762 53,042 51,348 5Uu,338 47,625 


Apparent consumption (including lignite) 
thousand tons of standard coal equivalent.. 77,100 74,400 69,100 64,200 e 63,700 


Stocks at yearend- -..--------------------- 6,123 5,703 7,402 10,476 11,723 
Number of operating mines... NA 77 r 70 67 e 63 
Average number of days worked. __._..-.-... 256 278 r 274 275 260 
Average daily output. ......... metric tons.. 186,500 190,400  r 187,000 183,400 183,300 
Number of men working daily at yearend: 
Underground. --.---------0-.- persons.. 115,090 110,900 107,694 102,959 94,292 
DU TIAC <a nda ee do —— 46,795 44,951 43,352 41,504 39,679 
In associate plants -----2--- do. 9,894 9,307 8,937 8,921 8,625 


Production per man-shift: 
Nord/Pas-de-Calais: 


Underground... kilograms.. 1,663 1,709 1,661 1,707 1,805 
Underground and surface..... do. 1,149 1,191 1,167 1,205 1,252 
Lorraine: 
Underground... do.--- 2,903 3,113 3,239 3,453 3,703 
Underground and surface.....do...- 1,902 2,078 2,146 2,217 2,443 
Al! of France: 
Underground... do... 1,958 2,046 2,038 2,104 2,241 
Underground and surface. ...- do. 1,332 1,411 r 1,397 1,446 1,523 
Power production by pithead steam plants: 
Quantity______-- million kilowatt-hours.. 10,931 14,762 12,146 10,233 11,812 
Share of thermal power produced 
IA A percent. . 24.4 25.0 22.1 18.8 17.7 
Share of total power produced in 
France. Ee do___- 12.4 15.7 12.0 9.6 10.6 
LIGNITE 
Production..........----.---------------- 2,471 2,244 2,690 2,564 2,931 
Stock at yearend. ------------------------- 485 456 r 452 520 379 
Average number of days worked....._...-.-.-- 256 259 274 274 260 
Average daily output......-..-...metric tons. - 9,700 8,600 9,800 9,300 10,400 
Number of men working at yearend: 
Underground... percent.. 1,853 1,780 1,662 1,582 1,515 
Surface. ---ooooocococnccoooooooo- do... 1,066 1,030 1,046 1,051 1,053 
Associated plants......----.------ do. 146 111 115 125 130 
Production: 
Underground man-shift only - _ kilograms - - 3,890 4,103 4,243 4,477 4,870 
Total man-shifts_...._....-.---- do__-- 3,579 3,334 r 8,938 NA NA 


e Estimate. r Revised. NA Not available. 

' Largely 14 to 18 percent volatile matter; a small tonnage has a higher volatile content. 
2 16 to 28 percent volatile matter. 

3 25 to 41 percent volatile matter. o, 

4 40 to 42 percent volatile matter for the bulk of production in this category. 

5 Detail does not add to total (official data) because of differences in source. 
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Table 10.—France: Coal availability and 
distribution 


(Thousand metric tons) 


1966 1967 
Net production. ..-.--..-.--.-.-- 50,338 47,624 
Middlings, foreign coal, ete... .- 173 151 
Stock variations le +3,068 +1,205 


47,443 46,570 


Consumption by mines and 

mine Dowerplant 
Delivery to miners. -.-.-.--..-..-- 884 801 
Delivery for transformation: 


Mine coke ovens...------. 9,876 9,370 
Steel plant coke ovens... -- 2,203 2,222 
Gas coke ovens. ---.------ 257 84 
Briquetting plants. ....... 3,784 3,733 
Total cise esse 23,892. 23,629 
Exports._......--.-.-.-_---- 670 71 
Total available from domestic 
pDtoduetion. ---------------- 22,881 222,237 
¡o dee ole eee eee 11,485 11,557 
Delivery from imports: 
Coal mine coke ovens- - _ - - 801 851 
Steel plant coke ovens...-. - 3,351 3,322 
Gas coke OVens.----.---.- 474 405 
Briquetting plants. .....-.- 1,050 831 
Delivery to mines.._._....-- 39 7 
Stock variations }________- +369 +147 
Available from imports...-..-.-- 5,401 5,994 
Available for domestic distri- 
bution -----------2-2--2------ 28,282 28,231 
Railroads. -.-.------------ 1,205 79 
Gasworks____..__.---..-- 20 11 
Electricity - -------------- 9,406 10,860 
Iron and steel_....... Kee 1,761 1,848 
Other industries. . ..-.--.-- 8,052 7,199 
Domestic and small 
Industries... 7,838 7,523 


1 Plus (+) denotes addition to stocks. 
2 Tucludes 7 tons of foreign coal. 


Petroleum.—Domestic petroleum pro- 
duction in 1967 was 3.8 percent of total 
national refinery throughput (4.4 percent 
in 1966 and 4.9 percent in 1965), which 
increased 12.1 percent to 75.2 million 
tons. In spite of the Middle East crisis, 
internal civilian consumption of petroleum 
products increased by 13.9 percent to 56.7 
million tons compared with increases of 
7.3 percent in 1966 and 11.6 percent 
in 1965. The net cost of imports of 
petroleum and petroleum products to the 
French economy totaled $1,150 million. 
Refinery capacity was increased by 4.6 
million tons to a total of 84 million 
tons by yearend 1967. Refinery output 
totaled 69 million tons. 

Exploration.—During the year 79.3 man- 
months of seismic work and 120,000 meters 
of drilling was carried out in France 
compared with 75.8 man-months of seismic 
work and 130,000 meters of drilling in 
1966. Exploration was centered in the 
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Table 11.—France: Production, avail- 


ability, and distribution of coke 


(Thousand metric tons) 


1966 1967 
Coal charged to coke ovens: 
Domestic. ---------------- 12,792 12,083 
Imported. ....---.-------- , 68 4,650 
AAA 17,477 16,733 
Production: ` 
Oven coke: 
At mines: 1............ 8,451 8,040 
At iron and steel 
plants... cs iasiaes 4,183 4,166 
At gas companies and 
independents. ...-.-.- 566 424 
POCA od eee 13,200 12,630 
Gas coke. ...-.----------- 14 9 
Availability and distribution: 
Coke produced !____.___... 13,200 12,630 
Receipt of coke and fines. . - 60 `... 
Consumption at coking 
plants and by labor._.-...-. 800 772 
Available for distribution... 12,460 11,859 
Stock variation ?_......-.-... + 108 +38 
os A 3,701 3,220 
Importers’ stock 
variation ?..........-.-. —73 —18 
Total available from 
domestic production 
and imports..--.-.-...-.- 16,126 15,059 
Delivery to coking plants. ...... 59 3 
Eed ei ua o. fees 217 210 
Distribution: 
Railroads- ---------------- 67 57 
Electricity. ...---.-...--.-- 10 15 
Iron and steel... 12,844 12,061 
Other industries. _- 1,889 1,801 
Domestic use and small 
industries. ---.---..--... 1,040 912 
Ne = cephalus lares 15,850 14,846 


1 Includes semicoke and carbonized briquets. 
2 Plus (+) denotes addition to stocks, minus (—) 
denotes withdrawals from stocks. 


Source: Bureau de Documentation  *finiere. 
Combustibles Minéraux Solides. Statistique Annuelle 
Définitive. Paris, France, pt. 2, 1963-67. 


Paris region and the southeast. In this 
latter area, deep drilling showed gas re- 
serves in the Meillon-Saint Faust field 
amounting to perhaps 60 billion cubic 
meters. Offshore, four deep holes were 
drilled in the Gulf of Gascony, but com- 
mercial oil was not discovered. Oil was 
discovered in an exploration well, Chailly 
101, in the Paris Basin. 

Outside France, French companies ex- 
plored for oil in Africa, North America, 
the North Sea (in the continental shelves 
of United Kingdom and Norway), and 
the Persian Gulf; in offshore areas in 
the Adriatic and off the coasts of Gabon, 
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Cameroon, and Senegal; and in the Red 
Sea. These exploration activities gave posi- 
tive results in Canada and Nigeria. 

Production.—In France, there was a 
slight decline in crude production, but 
the output of the Franc zone, excluding 
France—Algeria, Congo (Brazzaville), and 
Gabon— increased to 41.89 million tons 
(34.77 million tons in 1966) : Algeria 38.39 
million, Gabon 3.45 million, and Congo 
(Brazzaville) the remainder. French com- 
panies accounted for 28 million tons of 
crude production in the Middle East and 
produced 700,000 tons in Canada. 

Consumption.—While internal civilian 
consumption for all products increased by 
13.9 percent, rate of increase varied for 
the different products as shown by the 
following tabulation: 


Change 
Quantity with 
Product (thousand respect 
tons) to 1966 
(percent) 
Motor gasoline_.---.-.-.------ 9,881 8.9 
Gas Olle ieee ala ad 3,503 12.3 
A A 1,092 18.4 
Aviation gasoline. -_..-.-..-..-. 72 —1.1 
Domestic fuel ol. 19,577 22 
Residual fuel ........--.-..-. 15,204 11 


French companies accounted for 51 per- 
cent of the internal market and non- 
French companies for 49 percent. The 
share of the market for selected products 


by French and non-French companies was 
as follows: 


Product 
French Non- 
French 

Gasoline. 47.3 52.7 
Gas Oil oc ee oo ee oe ee ras 53.8 48.2 
Heating oil... 51.4 48.6 
Medium fuel... 46.3 53.7 
Heavy fuel. 48.3 51.2 


Source: Petroleum Intelligence Weekly, Apr. 
15, 1968, p. 6. 


A decree of July 8, 1967 permitted 
price increases of about 1.5 cents per 
gallon for gasoline and half as much 
for gas oil and domestic fuel oil to account 
for increased transportation costs resulting 
from the June crisis in the Middle East. 
Price of domestic fuel oil was increased 
again by 0.75 cent per liter in November. 
Revenues obtained from these price in- 
creases were deposited in a special account 


Share (percent) 
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that was to be used to compensate com- 
panies for extra expenditures borne by 
them as a result of the increased tanker 
freight charges. 

Trade.—Crude oil imports increased by 
15 percent to 72,348,000 tons despite the 
Middle East crisis. Sources for imports 
were as follows, in percent: Franc zone 
30.6, Middle East 48.1, Libya 12.1, Ven- 
ezuela 3.9, U.S.S.R. 2.3, and Nigeria 3.0. 
Product imports totaled 4.9 million tons, 
a 4.2-percent increase. Algeria ranked first 
as a supplier of crude, followed by Iraq 
and Kuwait. 

Exports, including bunkers, declined 0.5 
percent to 14,294,500 tons (12,593,700 
tons without bunker.) ** Of the exports, 
excluding bunkers, heavy fuel oil ranked 
first (4,972,300 tons), followed by gas 
oil (2,866,200 tons) and gasoline (1,- 
620,800 tons). 

Refining.8“—Of the 75 million tons of 
crude treated in French refineries, French 
crude accounted for 3.8 percent, but total 
Franc-zone crude for almost a third. Of 
the 70.4 million tons of product output, 
40.8 million tons was fuel oil; gasolines 
were next in importance. 

Increase in refining capacity resulted 
from the addition of a 6.5-million-ton- 
per-year distillation unit at Gonfreville, 
making this refinery, with annual capacity 
of 14.3 million tons, the largest in France 
and the third largest in Europe. The 
Donges and Herrlisheim refineries were 
also expanded. 

In 1968, annual capacity of the Feyzin 
refinery will be enlarged from 2.3 to 6 
million tons, that at La Méde from 6.4 
to 10 million tons, and a new 3.6 million- 
ton refinery will be built at Gargenville 
in the Paris area. Three other refineries, 
each with 3 to 3.5 million tons of annual 
capacity, will be put in service during 
1969-70; these will be located at Valen- 
ciennes, Vernon, and Thionville. 

Storage capacity at refineries reached 
22 million cubic meters and at distributors 
5.5 million cubic meters. Underground 
crude storage was under consideration. 

To meet input requirements of the petro- 
chemical industry, two steam cracking units 
came into operation, one at Feyzin and 
one at Port-Jerome; a third unit will 
come in production at Berre in 1968. 


ag This figure is slightly different from that 
given in table 3 because of different sources. 

19 Bulletin de l'Industrie Pétroliere (Paris, 
France). No. 996, Jan. 3, 1968, pp. 5-10. 
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The units which started production will 
increase the output of ethylene, propylene, 
benzene, and butadiene. The plant at 
Feyzin will reach its capacity of 280,000 
tons of ethylene per year in 1970 and 
will become France’s biggest producer of 
ethylene, followed by Esso (200,000 tons) 
and Napthachimie (150,000 tons). Ethyl- 
ene from the Feyzin plant will be fed 
by a 278-kilometer pipeline into chemical 
factories that shared the cost of the Feyzin 
cracker. 

Transportation.—The South European 
Pipeline transported 28 million tons of 
crude, of which one-third was for French 
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consumption. The two products pipelines, 
Le  Havre-Paris and Grandpuits-Paris, 
moved 6,250,000 tons of products to the 
Paris region. The construction of a product 
pipeline from the refineries in the Mar- 
seille area and from Feyzin to Lyon, 
Grenoble, and Geneva was approved during 
1967. 

The French tanker fleet at yearend, 
consisted of 90 ships totaling 3,929,000 
deadweight tons (3,687,000 tons in 1966). 
Another 17 tankers, varying in size from 
75,000 to 215,000 tons, were under con- 
struction. 


Table 12.—France: Salient statistics of petroleum and natural gas industry 


(Thousand metric tons unless otherwise specified) 


1963 


1964 1965 1966 1967 
Exploration Drilling: 
Length of hole drilled......- thousand meters. . 237 189 182 130 120 
Production: 
Crude petroleum- -------------------------- 2,522 2,845 2,988 r2,925 2,832 
Naturaleag million cubic meters.. 7,518 7,939 7,910 7,902 8,552 
AT KOLO ioe i eae Dee do. 4,861 5,090 5,048 5,161 5,563 
Products obtained from refining natural zas: 
Liquefied porodueta 438 490 569 503 480 
SUE cios cad es cee ae 1,409 1,511 1,521 1,520 1,636 
Refining: 
N bee of refineries_...__......-.-.-- units 15 16 18 19 19 
Capacity of refinery (atmospheric distillation). 51,830 61,930 70,280 79,180 83,805 
Refinery (hroughpnut .----------------------- 46,702 53,284 61,359 67,060 75,202 
Refinery production: 
Aviation gasoline_____.__.....__-.------ 69 66 72 74 71 
Motor eaoline 7,943 8,643 9,560 10,247 11,420 
Special gaaolnes 246 263 317 179 210 
Kerosine and white spirits. -------------- 404 260 194 226 233 
Light distillates for gasworks._.....-.-....- 177 562 809 1,137 1,583 
Jet fuels nod aa 1,542 1,662 1,850 1,884 2,388 
Distillate. cta o SC AA eee eS 4,756 5,091 5,997 6,605 6,278 
Fuel oil: 
Domestic.. ------------------------ 8,609 10,691 13,493 15,785 18,396 
Residual... ---------------------- 14,643 16,623 19,069 20,171 22,398 
Bitumen oe sees a aio 1,777 2,172 2,219 2,389 2,688 
Lubricants... ------.- --_----- 813 871 821 866 930 
Paraffins and wgaxes ------------------ 42 49 48 57 57 
Petrochemical feedstock. ---------------- 503 582 691 677 861 
Liquefied petroleum gas. --.------------- 1,352 1,487 1,644 1,782 1,896 
Refinery gases._...........--------.---- 1,105 1,279 733 922 944 
Other ee tote A AE E 113 75 79 140 90 
NV EE 44,094 50,376 57,596 1 63,139 70,448 
Foreign trade: 
Imports: 
Crude: 
Franc zone: 
LA A E 15,215 17,113 17,386 18,492 21,599 
Other ege ii olas 784 884 1,114 725 611 
Subtotal ato e stos 15,999 17,997 13,500 119,218 22,210 
Middle East 
¡AAA A 2,038 3,441 5,923 4,169 3,215 
DEE 9,260 8,079 9,814 10,401 13,576 
Kuwait, 8,083 9,799 8,814 8,357 8,895 
Qatar oia a e 1,194 1,311 1,292 1,676 2,049 
Saudi Araba 1,793 1,945 2,546 3,071 4,279 
Abu Dhabi and others. `... 466 1,453 1,802 2,777 2,802 
Subtotal... citas ida 22,834 26,028 130,190 130,452 134,815 


See footnotes at end of table, 
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Table 12.—France: Salient statistics of petroleum and natural gas industry—Continued 


(Thousand metric tons unless otherwise specified) 


1963 1964 1965 1966 1967 
Foreign trade—Continued 
Imports—Continued 
Crude:—Continued 
USS A A 114 92 836 1,653 1,629 
Venezuela... Gg 2,649 2,595 2,668 2,402 2,800 
A AAA oe Sot 1,661 2,290 5,863 7,280 8,729 
Other AA A E 273 499 1,747 2,165 
a oe eet ee eee me seas 43,257 49,275 58 , 556 62,752 72,348 
Products imports.---------------------- 4,276 4,594 3,905 4,733 4,809 
Exports of products including bunkering and 
custom refnilng. ---------------------- 7,955 r 8,955 "11,440 14,367 14,295 
Consumption: 
Internal market 000000000 35,921 41,642 —r46,470  r 49,980 56,947 
French bunkering------------------ SE 1,339 1,376 1,213 1,294 1,388 
Other consumption including refinery and dis- 
Sodi tribution losses (approximate)... ---------- 5,000 5,000 5,500 6,000 6,800 
tock: 
IA EE 11,774 14,219 16,614 20,645 21,595 
In distribution channels -2-2-2-2 ------- 4,540 5,161 5,763 5,294 5,959 
Transportation: 
Tankers: 
¡5 ae ee E aa aE 93 93 92 90 90 
Deadweight tonS...-------------------- 2,945 3,088 3,401 3,687 3,929 
Tank cars: 
Units AAA 16,150 18,719 19,461 19,601 19,460 
Capacity_._....-...- thousand cubic meters. - 620 782 835 862 885 
Tank trucks: 
UDS ee eea a aa 8,248 10,220 11,677 12,850 14,030 
Capacity... -- thousand cubic meters. - 100 126 141 159 177 
Employment: 
Exploration and production.....-..-- persons.. 11,043 10,503 10,847 10,862 NA 
A AA do. 15,895 16,266 16,125 16,208 NA 
Distribution (estimated) _..._...-.._-- do__.. 84,600 89,590 89,990 90,050 NA 
Othër A O Ee do 1,355 1,436 1,485 1,539 NA 
r Revised. NA Not available. 


1 Detail does not add to total shown because of independent rounding. 


Sources: Comité Professionel du Pétrole. Eléments Statistiques, Activité de 1'Industrie Pétroliére. For the 
years 1963-66. V. 1, Paris, France; and Statistical Office of the United Nations. 


Natural Gas.—The Lacq field remained 
the main source of natural gas consumed 
in France, accounting for 95 percent of 
the total marketed. By yearend 1967 the 
field had produced 60 billion cubic meters 
of gas from initial reserves of 200 billion 
cubic meters. Daily capacity for treatment 
of gas from Lacq and other gasfields 
of Société National des Petroles d’Acqui- 
taine will be increased from 24 million 
cubic meters to 26 miliion cubic meters 
in 1968 and 34 million cubic meters by 
1970. These other fields—Meillon, Sanit- 
Faust, Pont d’As and Rousse—discovered 
in the last 3 years, are estimated to 
have a combined 85 billion cubic meters 
of measured reserves. 

Natural gas sales?” totaled 5,555 million 
cubic meters including industry, 3,724.3 


million (of which powerplants 866.8 mil- 
lion), town gas, 1,795.8 million; and gaso- 
line production, 35.0 million. 

Imports of Dutch natural gas started 
in October 1967 and totaled 151 million 
cubic meters. Imports from this source 
will increase to 5,000 million cubic meters 
per year. Algerian natural gas has been 
imported in liquefied form at the rate 
of 500 million cubic meters annually, but 
starting in 1970 additional imports will 
become available from Algeria, increasing 
to 3.5 billion cubic meters in 1973. In 
1967, 746,452 cubic meters (346,310 tons) 
of liquefied natural gas was imported. 


20 As distinct from gas delivered for con- 
E eet which would include addition to 
stocks. 
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The Mineral Industry of the 
Gabon Republic 


By John R. Lewis ! 


Gabon’s economy was raised significantly 
in 1966-67 by sharply increased produc- 
tion of crude oil, inauguration of petro- 
leum refining, and continuance of manga- 
nese ore production at a high level. The 
country has large known deposits of man- 
ganese, iron, and uranium. Known petro- 
leum resources are already large and new 
discoveries during 1966-67 indicated an 
excellent potential, particularly offshore. 
Future development of some of Gabon’s 
mineral resources, primarily iron ore, re- 
quires the installation of adequate inland 
bulk transportation facilities and expansion 
of port facilities to handle the export. 

In 1966 it was estimated? that over 


4,000 persons were engaged in mining ac- 
tivities with total wages at $11 million. By 
1965, per capita income had increased to 
$320 from $220 in 1960. 

The 5-year plan of the Gabonese Gov- 
ernment (1966—70) included a nationwide 
coordinated transportation system using 
roads, rivers, and inland and ocean marine 
facilities. Initial construction on the deep- 
water port at Owendo and on the Owendo- 
Belinga Iron Ore railroad was awaiting 
solution to financing problems. Transpor- 
tation of iron ore, okume lumber, and pos- 
sibly manganese will be more economically 
feasible when these projects, scheduled for 
about 1975, are completed. 


PRODUCTION 


Overall Gabonese mineral production 
continued a steady growth during 1966-67, 
but production of manganese declined 
slightly. The 1966 production of crude 
petroleum rose about 14 percent above 
that of 1965, and then jumped a dramatic 
240 percent in 1967. The value of mineral 
production in 1967 was about $80 million, 
up from $53 million in 1965.* Gabon’s first 
refinery went on stream in 1967, produc- 
ing refined products for domestic use and 
export. Uranium production was down 9 
percent in 1967 from 1966 and the output 


of gold declined 15 percent in 1967, owing 
to gradual exhaustion of developed de- 
posits. The total value of mineral com- 
modities produced in 1966 was about $61 
million, while by 1967 it had risen to $80 
million. 


1 Petroleum engineer, Division of International 
Activities. 

SE de l’Afrique Noire, Paris, Oct. 11, 
967. 

3 Where necessary, values have been conver- 
ted from the African Financial Community 


franc (CFAF) to U.S. dollars at the rate 
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Table 1.—-Gabon: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1963 1964 1965 1966 1967 
Metals: 
GONG WEE troy ounces.. 35,719 42,760 37,134 r 34,453 29,250 
Manganese: 
Ore, 50-53 percent Mn. ` 636,587 959,576 1,280,396 1,273,520 1,124,606 
Battery and chemical grade pellets, 82-84 
percent Mis a co wee > das ceed eek 5,789 5,739 26,552 
Uranium, concentrate, 20-40 percent UsOs..- 1,317 1,287 1,591 1,599 1,452 
Mineral fuels: 
Natural gas, marketed. - -million cubic feet.. 321 353 397 429 646 
Petroleum: 
Crude.....- thousand 42-gallon barrels. ` 6,446 7,668 9,161 10,484 25,203 
Refinery products: ? 
Motor fuel-..___. 42-gallon barrels- 0002 2222ean -aaae 3 93,041 
Jet fuel. -.-....-..-....-.-. Et ee d een tee EA 366,442 
Diesel Tuel ..-..--...---- e Le E A A A 3 99,128 
Residual fuel oil.._._... SE doses ` geiert te, “hee oe A AUS 3 223,576 
r Revised. 


1 In addition to commodities shown, certain nonmetallic construction materials, such as cement, sand, 
gravel, and quarried limestone are produced, but quantitative data are not available. 

2 In addition to the refinery products shown, insignificant quantities of kerosine and liquefied petroleum 
gas were also produced. 

3 Production data are for final 3 months only. The Port Gentil refinery was put on production in October 1967. 


TRADE 
In the 1964-66 period, 53 percent of ` Value Mineral 
Gabon’s exports in terms of value were (million dollars) com 
mineral products—31 percent manganese, “anced nr 
14 percent petroleum, and 8 percent uran- SE trade l total 5 
ium. Imports were mainly manufactures, Ee ee 
semimanufactures, and consumer goods. Exports: 

ee 1965..._...- 1 54.3 104.9 52.0 
The larger part of Gabon's trade was 1966.77 56.7 104.9 54.2 
with France, although the United States 2 Jae! oe NA 112.4 NA 
was the major recipient of manganese ore. 965 8.4 62.4 13.4 
] ided 1966_.__.___- 11.1 66.3 16.7 
Other West European countries providec Een ve Lene A 

small shares of Gabon’s imports. The domi- Trade balance: 
i ] y 1965. .....-. +45.9 +42.5 XX 
nant role of minerals in Gabon’s trade, 1000 oa derer, EE EN 
particularly on the export side, is shown 1967 NA +45.6 XX 


in the following tabulation: NA Not available. XX Not applicable. 


e Estimated, based on data for first 9 months as 
reported in “Etudes et Enquetes, Statistiques,” 
Supplement au Bulletin Mensuel de Statistique, 
Service National De La Statisque, Republique 
Gabonaise, February 1968, page 4. 

1 Adjusted, based on revised import data, U.S. 
Thad for International Development Data “Book, 


THE MINERAL INDUSTRY OF THE GABON REPUBLIC 273 


Table 2.—Gabon: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1965 
Metals: 
¡LT ----------- troy ounces. ._ 35,205 
Iron and steel 
OPO E A 1,823 
Semimanufactures____.______- 138 
Manganese ore_________.__-___--- 1,149,462 
Uranium concentrate. -_.......-...-. 1,521 
Nonferrous metals, scrap......-..-- 86 
Nonmetals: 
Clay construction material  __.____-- 
Minerals, crude, undifferentiated... __.____-._ 
Mineral fuels: 
Crude.-thousand 42-gallon barrels. ` r 9 282 
Refinery products. .....-..- do. r: NA 
r Revised. NA Not available. 


571 
1,181,027 


1966 1 Principal destinations, 1966 


NA 


510 Italy 504. 
Not specified 538; France 6. 
United States 749,975; France 176,251; 
West Germany 174,657 
21,444 All to France. 
71 France 47; Ivory Coast 7. 
NA 
NA 


2 10,203 
NA 


France 4,548; Ivory Coast 1,361; West 
Germany 998. 


1 Source of 1966 SE except where otherwise indicated: Foreign Trade, Office of European Communities 


1967, No. 6, 


2 Source: SEH Trade Statistics, 1966; Statistical Papers Series D, V. 16, Nos. 1-34, pp. 7736-7749. 


Table 3.—Gabon: 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals: 
II eee 107 
Nee A E 41 
Iron and steel: 
Pig iron and ferroalloys.-.......- 13 
aa EE 15,822 
OO io E Neto tye 
d ki WEE long tons. - 2 
QING oo waste bee EN A 7 
Metallic oxides and other compounds. 317 
Nonmetals: 
Cement and lime. ` 33,431 
Clay construction materials.........- 213 
Fertilizer, manufactured............- 47 
Sand, gravel and crushed stone......- 74 
Sulfur and pyrite------------------- 1,997 
Nonmetallic minerals, crude, n.e.8- -- - 6,570 
Nonmetallic mineral manufactures.... 4 


Mineral fuels: 
Coal, coke and brioueta 36 


Gas, "natural and manufactured _._____ 623 
Petroleum refinery products 
thousand 42-gallon barrels. ` r 524 
Mineral tar and other crude chemicals 
from coal, oil and gas distillation- . - 9 


t Revised. NA Not available. 


1966 ! Principal sources, 1966 


51 France 34; Belgium-Luxembourg 16. 
35 All from France. 


All from France. 
France 19,525. 

All from France. 
1 All from France. 
9 All from France. 


France 24,814; Belgium-Luxembourg 13,733 
France 203; Italy 89; West Germany 76. 
France 206. 

France 196; Italy 18. 

All from France. 

Senegal 1,988; France 841; enanos 803. 
41 France 27; West Germany 6 


All from France. 
Ivory Coast 337; France 319. 


Curacao 264; Italy 152; Iran 111. 
12 France 6; Netherlands 6. 


1 Source of 1966 data except where otherwise indicated: Foreign Trade, Office of European Communities 


1967, No. 6, pp. 39- 


50. 
2 Source: Commodity Trade Statistics, 1966; Statistical Papers Series D, V. 16, No. 1-34, pp. 7736-7749. 


COMMODITY REVIEW 


Gabon is a significant producer of man- 
ganese ore, uranium ore, and crude petro- 
leum. Plans are underway to exploit do- 
mestic iron deposits. High-grade limestone 
has been found and studies indicate the 
possible commercial presence of chromite, 
copper, and zinc. Indications are that the 
country also has deposits of tungsten, lead, 


columbium, tantalite, and diamonds. 


METALS 


Gold.—The mining of gold from de- 
posits along Gabon's rivers is under the 
control of the Government's Société Ga- 


bonaise de Recherches et d’Exploitation 
(SOGAREM), and is mainly carried out 
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by Gabonese villagers. SOGAREM exports ` 


most of the output to France, retaining 
only small amounts of gold for the local 
jewelery trade. Production peaked, in 
1964, at slightly more than 42,000 troy 
ounces, and by 1966 had fallen to 34,453 
troy ounces. In 1967 production was 29,250 
troy ounces, down 31.6 percent from the 
1964 high. Value in 1967 was $855,000, 
about 1.1 percent of the value of all min- 
erals produced in that year. 


Iron Ore.—Progress in developing Ga- 
bon’s Belinga-Mekambo iron ore deposits 
was slow in 1966-67. Estimates indicated 
a proven reserve of 860 million tons of 64 
percent iron ore located 565 kilometers in- 
land. Keys to the iron ore development 
are the projected heavy-duty railroad 
which will tap the interior and the con- 
struction of port facilities. The Govern- 
ment of Gabon is determined that the con- 
struction shall be completed by 1975. 

Société des Mines de Fer de Mekambo 
(SOMIFER), a consortium of U.S. and 
European firms, will develop the iron de- 
posits. Mining facilities, transport and 
loading facilities are expected to cost 
SOMIFER approximately $275 million. 
The Tchibanga deposit near the Nyanga 
River in southwest Gabon and the Negala 
Massive in north Gabon near Mitzic were 
under study. 


Manganese.—Manganese ore production 
in 1967 was valued at $29.6 million, ac- 
counting for 37 percent of Gabon's total 
mineral output. | 

Compagnie Miniere de  lOgooue 
(COMILOG), a combine of 51 percent 
French interests and 49 percent United 
States Steel Corp., produced Gabon's entire 
manganese output from the Moanda ore 
body in the southeastern part of the 
country. Ore is washed and crushed at 
Moanda and carried via a 47-mile aerial 
bucket cableway and a railroad to a sea- 
port in Congo (Brazzaville). Increased 
competition in the world markets and 
mechanical limitations have tended to 
limit expansion. COMILOG has located a 
very high-grade manganese deposit at 
Okondja, about 100 kilometers northeast of 
Moanda. Evaluation was proceeding during 
1967. 


Uranium.—Uranium mining and con- 
centration in Gabon is handled by the 
Compagnie des Mines d’Uranium de 
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Franceville (COMUF) which is owned 
primarily by private French interests and 
the French Atomic Energy authority. All 
production is exported to France. The 
major deposit occurs as a uranium vana- 
date called Francevillite at the village of 
Mounana. In 1967, discoveries of add- 
itional reserves within 48 kilometers of 
Mounana did much to add to Gabon's 
uranium potential. Exploitation of the 
Mounana deposit shifted from an open-pit 
operation to underground development. 


NONMETALS 


Cement.—On July 4, 1967, representa- 
tives of the French “Ciments de Marseille” 
signed an agreement with the Government 
of Gabon and others for a cement clinker 
crushing plant to be installed in the 
Ownedo Port area. Construction was 
scheduled to begin in 1968. This plant will 
crush clinker imported from France or 
Senegal and produce about 35,000 tons of 
cement annually. 


Fertilizer Materials. — Gabon imports 
small tonnages of fertilizers mostly from 
France. There was preliminary discussion 
of a fertilizer plant possibly near the Port 
Gentil refinery which would use gas to 
make nitrogenous fertilizers. 


MINERAL FUELS 


Petroleum.—Gabon’s crude reserves were 
estimated * at the end of 1967 to be 350 
million barrels, a 75-percent increase from 
200 million at yearend 1966. 

Exploration.—Early petroleum rights in 
Gabon were held almost entirely by Société 
des Petroles de Afrique Equatoriale 
Française (SPAFE). Although about 85 
percent of SPAFE?’s holdings of over 135,- 
000 square kilometers were onshore, the 
focus in 1966-67 was offshore, which indica- 
ted greater promise. SPAFE explored alone 
in some of its offshore concession areas, and 
in others was affiliated with subsidiaries of 


. the Royal Dutch-Shell group and/or of the 


Socony Mobil Oil Company. Gulf Oil of 
Gabon (with Shell-Gabon) was planning to 
undertake seismic exploration studies. 
American Overseas Petroleum Company, 
(Texaco Inc. and Standard Oil Company 
of California) also sought an offshore con- 
cession. 


4 Oil and Gas Journal. Dec. 26, 1966 and Dec. 
27, 1967. 


THE MINERAL INDUSTRY OF THE GABON REPUBLIC 


Production.—A number of small fields, 
developed by SPAFE in the area around 
Port Gentil since 1958, contributed about 
20,000 barrels daily to Gabon’s total crude 
oil output by 1967. In 1965 Gabon’s crude 
oil production averaged about 24,500 bar- 
rels daily from 73 wells. In 1967 this had 
increased to 36,700 barrels daily from 104 
producing wells, with 45 additional wells 
shut in for lack of transportation. The pro- 
ductive capacity is expected to be around 
200,000 barrels daily by 1978. 

First production from the Anguille field, 
8 miles offshore, was obtained in 1966 and 
SPAFE, the owner-operator, had drilled 
six wells by late 1967. Development has 
shown that Anguille ultimately will pro- 
duce more than 20,500 barrels daily. Mean- 
while, at Torpille, another offshore area 
southwest of Anguille and Port Gentil and 
further at sea, SPAFE was drilling its first 
well at yearend 1967. 

Gabon's largest oil field is located at 
Gamba, 265 kilometers southeast of Port 
Gentil. Owned jointly by SPAFE and 
Shell-Gabon and operated by Shell, daily 
production is about 40,000 barrels of very 
high paraffinic crude, which is heated and 
sent to a floating tanker terminal where 
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tankers of up to 65,000 tons can moor. 
Late in 1967 a new reservoir, Ivinga, was 
discovered about 614 kilometers south of 
Gamba. Ultimate daily production from 
this reservoir is estimated at about 20,000 
barrels. 

Refining. —The new Port Gentil 12,500- 
barrel-per-day refinery was ïn operation by 
October 1967. It was built through joint 
efforts of private interests working with 
the member nations of the Central African 
Customs and Economic Union (UDEAC). 
These governments—Cameroon, Central 
Africa, Congo (Brazzaville), Chad, and 
Gabon—each contributed 5 percent to the 
construction. Established marketing com- 
panies in the five countries and French 
interests provided the remaining 75 per- 
cent of the capital. The refinery is operated 
by the specificially created Société Equa- 
toriale de Raffinage. All major products 
are made and they will be sold in the 
UDEAC countries. 


Natural Gas.—In the face of rising crude 
oil production, most gas is flared. Around 
900,000 cubic feet per day goes to an 
electric generating station in Port Gentil 
for boiler fuel. 


Digitized by Google 


The Mineral Industry 


of East Germany 


By Bernadette Michalski’ and L. Nahai’ 


East Germany’s most significant mining 
operations in 1967 continued to be lignite 
and potash, with production of the former 
probably at the maximum feasible level. 
Based mainly on imported ores, significant 
amounts of ferrous and nonferrous metals 
were also produced. These include iron and 
steel, aluminum, antimony, copper, lead, 
zinc, and small quantities of nickel. It is 


Mineral industrial sector 


Metallurgy (other than iron and steel... 
Tron and steel geeiert a ada 
Nonferrous metal mines- .-.----------------------- 
Potash and aalt ee 
Bituminous coal and coke plants.______._..-...---- 
Lignite and lignite briquet plants... -----.-.-.--.--.--. 
Petroleum (refining and petrochemical)____________-- 


In 1967 the “produced national in- 
come” * increased 5 percent over the 1966 
level, which was estimated at about $2 
billion at the unofficial exchange rate of 
4.2 MDN*=US$1. Industrial output as 
a whole increased 6.3 percent. Percentage 
increases for some individual sectors were 
as follow: Energy 7.4, mining 3.9, metal- 
lurgy 5.8, chemical industry 7.0, and con- 
struction materials 4.0. However, there 
must have been an upward bias in these 
increases resulting from the third stage of 
industrial price reform, which went into 
effect on January 1, 1967. The purpose of 
this reform was to bring prices in line 
with real costs. A new economic develop- 
ment plan was put into effect to establish 
production goals for 1970. 

The mining and metallurgical sector of 
the East German economy, including 
energy and building materials, showed a 


estimated that in 1967 the domestic min- 
ing industry supplied 15 percent of the 
national consumption requirements for coal 
and zinc, about 25 percent of requirements 
for copper, iron ore (iron content), and 
pyrite (sulfur content), and about 12 per- 
cent of the lead requirement. The number 
of operations, employment in the industry, 
and value of production by sectors in 1966 
are shown in the following tabulation. 


Number Value of 
of Employment production 

operations (millions) 
e 15 44,733 $346 
lis ied 16 69,346 729 
dió 3 1,911 3 
Se 16 28,026 116 
AAA 6 19,186 35 
ERAT oa a 33 112,339 360 
o anata aie 29 40,058 660 


6.5-percent increase compared with the 
planned 5-percent increase. The country 
is credited with producing 1 percent of 
the world’s mineral output by value. 

In 1966 the average Gross Fixed Assets 
(in 1962 prices) of several mineral sectors 
of the economy was as follows, in billions 
of U.S. dollars converted at 4.2 MDN= 
US$1: Mining (including nonferrous 
metals other than copper) 4.8, energy 4.6, 
metallurgy (including foundries and for- 
ging shops) 2.3, and construction materials 


1Commodity research specialist, Division of 


International Activities. 

2 Chief area specialist, Europe, 
International Activities. 

3 Defined as the net social product excluding 
services, or as the value of material products 
only. It comprises the total value of goods 
and productive services, including turnover 
taxes, produced by the economy during the 


year. 
4 Mark der deutschen Notenbank. The official 
rate is 2.2 MDN—USS$S1. 
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1.3. The chemical industry, which includes 
the aluminum industry and oil refining, 
had a value of $5.2 billion. The average 
annual rate of increase of the Gross Fixed 
Assets for various mineral industry sectors 
follows in percent: 


Sector 1956-61 1962-66 
MIDI osa cul 10.2 8.6 
Construction materials_____...._.. 8.0 7.4 
Energy- -22222222M 5.5 7.8 
Metallurgy (including copper).-.-.- 3.6 7.9 


Since 1963-64, industrial investment in 
iron and steel has been directed toward 


Table 1.—East Germany: 
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increasing the production of quality and 
alloy steels and expanding facilities for 
producing intermediate products, such as 
pipes and tubes. In the chemical industry, 
the capacity for oil refining, petrochem- 
icals, and aluminum production has been 
increased.° 


5 Melzer, Manfred, “Das Anlagevermoegen 
der Mitteldeutschen Industrie 1955 bis 1966.” 
(The Gross Fixed Assets of Middle German In- 
dustry). Deutsches Institut fuer Wirtschafts- 
forschung, Vierteljahrshefte zur Wirtschafts- 
forschung, (The German Institute for Economic 
Research Quarterly Volume for Economic Re- 
search), v. 1, 1968, pp. 105-132. 


Production of selected mineral commodities 


(Thousand metric tons unless otherwise specified) 


Commodity ! 1963 1964 1965 1966 1967 
Metals: 
Aluminum: 
AlUMINAS EE eer 61 62 e 62 e 62 NA 
Aluminum metalle... 45 4 50 50 NA 
Cadmium foco... kilograms.. 5,000 10,000 10,000 10,000 NA 
Copper ore__...._..--.--___---.------ 1,626 , 563 , 433 , 297 NA 
Iron and steel: 
Beet EE 1,661 1,634 1,630 1,721 1,750 
Tt d RE 2,150 2,260 2,338 2,448 2,520 
Steel (pgota ------20-------- 4,093 4,810 4,366 r 4,541 4,700 
Rolled products. -.-.-.ocooooo.o... 2,813 2,900 2,986 3,050 N 
Nonmetals: 
Comont EEN 5,458 5,767 6,087 6,456 7,188 
Fertilizers: 
Nitrogenous (N content)... 340 834 348 844 NA 
Phosphatic (P20; content)...-......- 196 198 232 305 
Gypsum, e MA iced onus cue 214 223 217 218 NA 
Lime tot os sete ee AN 3,457 3,673 3,441 3,662 NA 
Potash, crude (K20 eontent). 1,845 1,857 1,926 r 2,006 NA 
din ve usee cokes 2,078 2,078 1,890 1,911 NA 
Sulfur (content of pyrite)......_.._.__-- 44 42 4 r 54 NA 
Sulfur, elemental, recovered. ....----....- 120 125 125 128 e 130 
Mineral fuels: 
Coal: 
Bituminous and anthracite........-. 2,483 2,340 2,212 r 1,987 1,800 
TOW EE 254,219 256,926 *250,886 * 249,036 N 
Brown-coal briquets. ...-.---.----.-.-.. 60,256 61,504 60,380 59 , 426 NA 
Coke from— 
Bituminous coal 3_.......-...-..... 3,262 3,398 3,209 r E aoe e 3,250 
Brown eoal4 ooo ccoo. 7,56 7,6 7,342 323 e 7,350 
Manufactured gas. .-..million cubic feet.. 125, 475 r112,830 r120,241 122' 223 134, 633 
Petroleum: 
Refinery products: 
ET, EE 1,316 1,461 1,604 1,776 NA 
Diesel Tuel 0.00... 1,749 2,024 2,258 NA NA 
Fuel EE 1,558 1,936 2,248 NA NA 
e Estimate. r Revised. NA Not available. 
1 In addition to reported commodities, East Germany was a known producer of the following (figures repre- 
sent approximate order of magnitude): Smelter copper 20,000; mine lead 12,000; emelter lead 25,000; nickel 


100; silver 4.8 million troy ounces; mine tin 1,000; smelter tin 1,200; mine zinc 12,000; smelter zinc 11,500; 


fluorspar 80,000; and peat 500,000. 
2 All types including industrial. 
3 Thiele es gas coke. 
4 Includes high-temperature coke. 


Sources: Staatlichen Zentralverwaltung ftir Statistik (Central Statistical Bureau), Statistisches Jahrbuch 
der Deutschen Demokratischen Cd seta 1967 (Statistical Yearbook of the Germany Democratic Republic for 


1967). Berlin, 1967, 615 pp. staatlic 


en Zentralverwaltung fiir Statistik (Central Statistical Bureau), Statistische 


Praxis (Statistical Practice) No. 2, Jahrgang (volume) 23, Berlin, 1968, 128 pp. 
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PRODUCTION 


Although statistics on 1967 mineral out- pattern of increase. Only coal reported 
put were available for only a few com- a decrease of about 9 percent. 
modities, there appeared to be a general 


TRADE 


Potash and lignite remained the most briquets and similar products. East Ger- 
important crude mineral exports of East many made a trade agreement with India 
Germany. Potash is regularly exported to that provided for increased delivery of 
many countries. West Germany remained fertilizers. 
the principal market for lignite and in The bulk of East Germany’s mineral 
1967 imported 2,341,900 tons of lignite trade is conducted with the U.S.S.R., 


Table 2.—East Germany: Exports of selected mineral commodities ! 
(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 

Metals: 

Aluminum EE 8,050 11,089 United Kingdom 5,583; Austria 3,014; 
Italy 1,709. 
Copper: 
Concentrates 3. -.-.--..---..------ 4,005 2,245 All to Poland. 
ett 2,223 NA 
Iron and steel: 
Ke A A ae 88,008 131,631 Switzerland 40,773; Sweden 35,390; 
Austria 32,532. 
Pig iron and ferroallys ?2_........... 385,063 NA 
Steel, primary forms 3.a.. --2------- 2,056 NA 
Semimanufactures 3... 81,970 NA Poland 18,924.* 
Lead and alloys, unwrought ?_...-.-..... 110 NA 
eg Matte and speiss 2._._..._._.... 510 NA 
in: 
Concentrates_............-.------- 7,389 11,027 All to Poland. 
Metalic. Gan ais codos. cesses 20) es 
Tungsten concentrates 3... 102 30 All to Poland. 
Zinc and alloys, unwrought 2____....---- 426 NA 
Nonmetals: 
Cement 225055 ecco esse eos r 379,800 229,900 Spain 130,000;2 West Berlin 95,627. 
Clay, kaolin. ......-..-..-----.------- 69,983 72,670 Undisclosed. 
Feldspar, fluorspar 2 4_..._....-..--.---- 11,757 5,202 Austria 2,501; Yugoslavia 1,951; 
Belgium-Luxembourg 650; U.S.S.R. 
Fertilizers: 
Potash 22:5 522002 oct owe ed 10,257 9,393 Undisclosed. 
Potassic salts, raw, thousand tons.. 1,291 1,374 Czechoslovakia 370; Poland 370; 
(K:0 content). United Kingdom 120. 
Nitrogenous, N content. ....-. do-..- 783 48 United Arab Republic 17; India 11. 
Gypsum, burned.__...__...--.-------- 60,730 33,094 Undisclosed. 
Salt T coins aa thousand tons. - 130 140 Sweden 61; Finland 52; Norway 13. 
Sülfür nee re aras 6,009 8,032 Mostly to Austria. 

Mineral fuels: i 
Lignite briquets_.......- thousand tons... 5,962 5,255 Me Germany 1,940; Czechoslovakia 
Coke, all Kinde... e do... 124 74 Undisclosed. 

Petroleum: 
Refinery products: 
Gasoline. ......thousand tons.. 473 116 Do. 
Diesel fuel. ....-....-.... do.... 676 513 West Germany 222, 
Heating oil. ............ do 269 204 Austria 47. 
Mineral waxes_.......-.---- lee: 18 19 West Germany 12. 
Carbon back: 2. 1,000 1,000 All to the U.S.S.R. 


r Revised. NA Not available. ` 
1 Because East Germany publishes only limited data on foreign trade in minerals, this table has been com- 
iled from several sources. Except as noted, information is from Statistisches Jahrbuch der Deutschen Demo- 

atischen Republik 1967 (Statistical Yearbook of the German Democratic Republic 1967), Berlin, 615 pp. 

2 Statistical Office of the Urited Nations. 1966 Supplement to the World Trade Annual. Vol. 1, East Europe. 
Walker and Co. New York, 1968, 384 pp. f 

3 Glowny Urzad Statystyczny (Central Statistical Office) Rocznik Statystyczny Handlu Zagranicznego 1966 
(Foreign Trade Statistical Annual for 1966) Warsaw, 1967, 468 pp. i 

4 Ministerstvo Vneshney Torgovli S.S.S.R. (Ministry of Foreign Trade of U.S.S.R.) Vneshnyaya Torgovlya 
S.S.S. R. za 1966 God (Foreign Trade of the U.S.S.R. for 1966) Moscow, 1967, 334 pp. 
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Czechoslovakia, and Poland. Imports of 
iron ore from Soviet Union continued at a 
rate of more than 2.5 million tons an- 
nually; however, the East Germans re- 
ported a sharp drop in the iron content of 
Soviet ores imported in 1966. 

East Germany's most significant trading 
partner outside the Communist sphere was 


Table 3.—-East Germany: 
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West Germany. Trade with West Germany 
declined in 1966, with a decreased demand 
for lignite briquets and a cut in diesel fuel 
exports to West Germany. The decline in 
imports from West Germany was re- 
portedly due to clearing difficulties affect- 
ing steel deliveries. 


Imports of selected mineral commodities ! 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: _ 
Aluminum: 

Bauxite: E i Sea 250,106 290,100 Hungary 185,025; Yugoslavia 102,101. 

Alumina ee eege éi 46,18 29,058 Hungary 18,958. 

INGOtS e ecco ete ee es sos 87,800 90,000 All from the U.S.S.R. 

SBermimanufaeturen. o oooooooo.. 13,400 18,300 Mainly from the U.S.S.R. 
Cadmium, metal 3 3... o ooo... 30 306 U.S.S.R. 203; Poland 108. 
Chromite, Cr203 content. -.-...--.-.---- 30,082 29,590 U.S.S.R. 24,000.* 

opper: 

Metal EE 43,202 48,700 U.S.S.R. 42,900. 

Alloys EEN 2,000 1,900 All from the U.S.S.R. 
Iron and steel: 

Iron ore, Fe content..thousand tons.. 1,452 1,456 U.S.S.R. 829; India 30. 

A AAA anada naa ia do. 153 154 All from the U.S.S.R. 

Pig iron and ferroalloys. ...... do.... 774 649 Do. 

Semimanufactures. . do.-..- 2,273 2,513 U.S.S.R. 2,135. 
A A 3,100 48,300 Mainly from the U.S.S.R. 
Magnesium 2._.._._.---..-..---.------- 2,555 1,493 All from the U.S.S.R. 
Manganese ore, Mn thousand tons. . 8 74 U.S.S.R. 59; Rumania 15. 

content. 
eer 1,600 2,100 All from the U.S.S.R. 
FINO 84 on Ss eek ice e 33,220 42,574 U.S.S.R. 36,800; Poland 5,774. 
Nonmetals: 
eeh, 28,660 26,839 Mainly from the U.S.S.R. 
Bentonite AA ad ads mikaka ,796 All from Yugoslavia. 
Cement EEN 47,426 38,970 All from Poland. 
Clay refractory 38... o lococococoooooo. 16,182 15,523 Czechoslovakia 14,000; Poland 1,528. 
Fertilizers: 
w: 
Apatite ore Lo MMMM 8,500 All from the U.S.S.R. 
Apatite concentrates ?...._...... 783,700 786,500 Do. 
Manufactured: 
La aed ist bap fertilizers, N content. 184,584 112,855 Mainly from the U.S.S.R. 
Phosphatic fertilizers, P205 88,125 73,368 Do. 
content. 
E A 5,534 4,449 U.S.S.R. 3,100.2 
PVT EE 24 241 All from the U.S.S.R. 
Sulur A ona eaae 36,036 6,970 All from Poland. 
Mineral fuels: 
Coal: 

Antbhraeite? thousand tons. . 159 109 All from the U.S.S.R. 

Bitumunoug. --------- do._.- 9,464 9,168 U.S.S.R. 5,982; Poland 1,986. 

Brown coal... do. 5,218 5,066 Poland 5,032. 

EEN do. 3,205 3,232 U.S.S.R. 1,457; Poland 899; 
Czechoslovakia 808. 
Gas, manufactured.. . million cubic feet.. 1,295 2,246 Undisclosed. 
Petroleum: 
Crude ----ooooooo... thousand tons.. 5,132 6,469 U.S.S.R. 6,190; United Arab 
Republic 104. 

Refinery products: 

Gasoline lo... do... 130 133 All from the U.S.S.R. 

Diesel fuel 2. ............ do.... 336 44 Do. 

Lubricants 3 ._._._._.... o... 15 21 Austria 15; U.S.S.R. 4. 

Petroleum coke 3... do 11 12 Al from the U.S.S.R. 
Carbon black 2... 000000. 6,400 7,500 Do. 


1 Because East Germany publishes only limited data on foreign trade in minerals, this table has been compiled 


from several sources. Information except as noted i3 from Statistisches Jahrbuch der 


Deutscher Demokratischen 


Republik 1967 (Statistical Yearbook of the German Democratic Republic 1967). Berlin, 615 pp. 


2 Ministerstvo Vnes 


hney Torgovli S.S.S.R. (Ministry of Foreign 


rade of U.S.S.R. Vneshnyaya Torgovlya 


S.S.S.R. za 1966 God. (Foreign Trade of the U.S.S.R. for 1966), Moscow, 1967, 334 pp. 

3 Glowny Urzad Statystyczny (Central Statistical Office) Rocznik Statystyczny Handlu Zagranicznego 1966 
(Foreign Trade Statistical Annual for 1966) Warsaw, 1967, 468 pp. 

4 Statistical Office of the United Nations. 1966 Supplement to the World Trade Annual. Vol. 1, East Europe: 


Walker and Company, New York, 1968, 384 pp. 


š Savezni Zavod za Statistiku (Federal Institute for Statistics) Statistika Spolyne Trgovine S.F.R. Yugo- 
slavije za 1966 godinu (Statistics of Foreign Trade of S.F.R. Yugoelavia for 1966), Belgrade, 1967, 526 pp. 
¢ Statni Statisticky Urad (Central Statistical Office) Statisticka Rocenka CSSR, 1967 (Statistical Annual for 


Czechoslovakia 1967) Prague 1967, 614 pp. 
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COMMODITY REVIEW 


METALS 


Copper.—Copper ore was presumably 
being produced from the Sangerhausen 
deposit. It may be presumed that the 
deposit near Eisleben has been substantially 
exhausted. 


Iron and Steel.—The steel industry 
continued to depend heavily on imported 
ore that is of a higher grade than that 
produced domestically at Elbingerade in 
the Harz area and at Schmiedfeld in the 
Thuringer Wald area. 

The 1967 crude steel production capa- 
city in East Germany was estimated at 5 
million tons, compared with a little over 
4 million tons in 1963. The capacity is 
expected to increase to 5.5 million tons by 
1970. With an output of 4.7 million tons 
of crude steel in 1967, steel plants were 


Plant 


VEB Stahl und Walzwerk Brandenburg......- 
VEB Stahl und Walzwerk ‘‘Wilhelm Florin”... 


producing at nearly full capacity. Apparent 
consumption, in terms of crude steel 
equivalent, was about 7.4 million tons (430 
kilograms per capita). The balance was 
imported, principally from the U.S.S.R. 

Steel furnaces have operated on a high 
scrap percentage in accordance with the 
proposal for the introduction of additional, 
larger arc furnaces. Although the industry 
is dependent upon imported coking coal 
from Czechoslovakia, small quantities of 
brown coal gas are used to fire open 
hearth furnaces, and brown coal dust is 
injected into blast furnaces. Domestic 
brown coal is also coked for use in 
domestic low-shaft furnaces. 

East Germany’s principal iron and steel 
plants and their capacities are reported 
as follows: 


Facilities and capacities 


Eleven open hearths of 120- to 260-ton capacity. 
Open-hearth and electric steel furnaces with total ingot 


steel capacity of 1.2 million tons. 


VEB Eisenhuettenkombinat Ost.....-...----. 


Six 700-cubic-meter blast furnaces with a pig iron annual 


capacity of 1.5 million tons. Oxygen converter to be 
operational by 1972 


Four blast furnaces, Bessemer converters, open hearth, and 


electric furnaces. 


At least 10 low shaft furnaces with a total annual capacity 


of 350,000 tons. Produces low-carbon high-manganese iron. 


Two 18-ton arc furnaces. 


Two 10-ton arc furnaces. 

Two 5-ton arc furnaces. 

Two 20-ton open-hearth furnaces. 

Special steels are produced in roughing, intermediate and 
finishing mills. 


VEB Stahl und Walzwerk Gróditz..._..-..--.-- 


Twelve 15- to 100-ton open-hearth furnaces. 


Six electric furnaces, annual ingot capacity of 200,000 tons. 


VEB Stahl und Walzwerk Hiesn -.------ 


Table 4.—East Germany: 


Commodity, company, and location 


Open-hearth and electric furnaces. 


Principal nonferrous metallurgical plants (yearend 1967) 


Annual 


capacity Type of plant 


(Metric tons) 


Aluminum: 


Lauta Werke: Hoyerswerde. -.-..._.----------- l 
VEB Electrochemische Kombinat: Bitterfeld....-_ Do. 
SH NA Rolling mill 


VEB Leicht Metalwerk: Rackwitz 
Antimony: 


Antimonbergwerk: Oberbohmsdorf..._...-..-...-.-- 


Copper: l 
EB Mansfeld Kombinat ‘‘Wilhelmpeck”: 


DRE yana EEN 


Hettste 


VEB Raster und Blechwalzuweske 


“Michael 


Smelter. 


Smelter. 


-- 25,000 Do. 


Smelter and copper and brass rolling mill. 
NA Foundry and refinery. 


Niederkerchner’’: Ilsemburg/Harz. 
Ni ware Huttenwerke Kayser: Wiederschénweide - ..-.. 25,000 Refinery. 
ic 
Sankt Egidien: Sankt Egidien. - --------o.------ NA Do. 
Lead and zinc: 
VEB Bergbau “Albert Funk": Freiberg......-.-..- NA Lead and zinc smelter and precious 
D metals recovery unit. 
in: 
VEB Bergbau ‘‘Albert Funk” Zinnhuette: Freiberg_ NA Refinery. 


NA Not available. 
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Lead and Zinc.—Lead and zinc ores 
have been obtained from mines in the 
Freiberg and Brand areas. A zinc smelter 
of 15,000-ton annual capacity was sched- 
uled to start operation in 1961 at Freiberg. 

Tin.—A facility for tin recovery from 
tin-bearing residue at the VEB Albert 
Funk Mining and Metallurgical Combine 


at Freiberg was under trial operation in 
late 1967. 


NONMETALS 
Among nonmetallics, besides salt and 
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potash, of which East Germany is an 
important world producer, fluorspar is 
produced in exeess of local consumption 
although data on production are not 
available. 


MINERAL FUELS 


Data on production, trade, and con- 
sumption, tabulated below, show that lig- 
nite has remained East Germany’s domin- 
ant energy source, although petroleum 
imports have increased: 


Thousand metric tons of standard 
coal equivalent 


1963 1964 1965 
Production: 
ET WEEN 72,612 73,390 71,762 
Other (bituminous coal, petroleum). 2... 2,712 2,583 2,608 
Total: iia ti e ts dd o e ta bea 75,324 75,973 74,365 
Imports: 
Hard. contados a ld eo sad des 10,590 11,997 11,091 
Petrolom- EE 4,514 6,088 7,340 
el TEE ER 1,867 1,877 1,735 
a OC oe he A cn a Ot rd Rede 16,971 19,962 20,166 
Exports: J 
Brown coal briquets.. ------------------------------ 4,690 4,566 4,004 
Diesel and heavy fuels. ooo 1,442 1,598 2,028 
Ehe A oe A ON ie eee Re as 275 332 304 
Jn: AAA AS UREN air ed Ble EN ER Se NR 6,407 6,496 6,336 
Apparent Gonsumpton. 85,888 89, 439 88,195 


Source: Deutsches Institut für Wirtschaftsforschung (German Institute for Economic Research), Institut 
far Konjunkturforschung (Institute for Market Research). Wochen Bericht. Oct. 21, 1966, 8 pp. 


The results of petroleum exploration 
was negative but Erdoel und Erdgascom- 
binat discovered natural gas at Salzwedel. 
The 300-kilometer Schwedt-Leuna gas 
pipeline and the Schwedt-Berlin gas pipe- 
line were declared to be in full operation 
in December. This oil pipeline is the first 
part of a planned pipeline system to lower 


oil transport costs and reduce the burden 
on railroad transportation. 

The 70-megawatt Rheinsberg nuclear 
powerplant was in operation during 1967 
and apparently fulfilled its output plan. 
A new plant, Atomkraftwerk Nord, re- 
portedly with a 500-megawatt capacity, 
will be established at Griefswald. 


The Mineral Industry of the 
Federal Republic of Germany 


By L. Nahai + 


The value of crude mineral production 
in the Federal Republic of Germany in 
1967 totaled about $2,874 million.? The 
gross national product, GNP, estimated at 
$120 billion in 1967 rose only 0.3 percent 
in current prices, but fell half of 1 percent 
in constant prices, The index of industrial 
production fell from 160 in 1966 to 157 in 
1967 (1958=100). The relatively static 
position of the GNP influenced many seg- 
ments of the mineral industry. 

In 1966, West Germany’s mineral in- 
dustry (mining and ferrous and nonferrous 
metals industries), excluding petroleum re- 
fining and processing, contributed $9,937 
million to the GNP, 8.3 percent of the 
total. This sum was distributed as follows: 
Mining $2,307 million; ferrous and non- 
ferrous metal industries $4,790 million; and 
industries based on stone, earth, fine 
ceramics, and glass $2,840 million. This 
contribution includes the output of some 
industrial sectors that are properly classi- 
fied as manufacturing. Data on petroleum 
refining and processing are not available 
separately but are included in the chem- 
ical industry, which as a whole contributed 
$6,290 million to the GNP. 

Total turnover of the mineral industry in 
1967 for the various operations shown in 
table 1 was about 10.9 percent of the $95,- 
165 million recorded turnover for all in- 
dustry. Average monthly industrial employ- 
ment totaled 7.84 million in 1967 of which 
the mineral industries? accounted for 12 
percent. 

Government mineral related actions con- 
continued to be oriented mainly toward 
the problems of the coal industry. To assist 
this industry, in May 1967 the taxes on 
heavy and light oils, respectively, $6.25 
and $2.25 per ton, were extended to April 
30, 1971. These taxes were levied first in 


1960. Action was taken to increase use of 
coal in powerplants by about 2.5 million 
tons per year. The voluntary self-restraint 
agreement with oil companies for light and 
heavy fuel oils was also continued. A 
growth rate of 4 percent for light oils and 
3 percent for heavy oils was established for 
1968; these rates were in effect in 1967. 
The “Law to Promote Rationalization in 
Hard Coal Mining” was amended whereby 
the Government is authorized to grant 
loans, furnish guarantees, and pay premium 
for mine closures until August 31, 1971, 
provided applications are filed prior to 
August 1968. The Law on Miners Premium 
was modified and supplemented, authoriz- 
ing a bonus of 62.5 cents per shift for all 
miners instead of a gradual bonus for dif- 
ferent types of miners. 

On June 5, the Government sent a 
draft “Law for the Adaptation and Re- 
habilitation of the German Hard Coal In- 
dustry and the German Hard Coal Areas” 
to the Parliament. This bill has provisions 
to reduce coal production to a marketable 
amount, to consolidate companies, and to 
aid in establishing new industries in the 
Ruhr and Saar areas. A Commissioner for 
Hard Coal and Hard Coal Areas, advised 
by an 18-member Advisory Board, would 
have responsibility to carry out the three 
objectives of the bill. However, by the end 
of the year the bill had not been acted 
upon. 

Several schemes were proposed to assist 


1 Chief area specialist, Europe, Division of 


International Activities. 

2 Where necessary, values have been converted 
from West German marks (DM) to U.S. dollars 
at the rate of DM4—US$1. E 

3 Mining, iron and steel (but excluding 
foundries, and cold rolling and drawing mills), 
industries based on stones and earths, non- 
ferrous metal; (but excluding foundries), and 
petroleum refineries. 
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Table 1.—Federal Republic of Germany: Employment and turnover in the mineral 
industry 


Average 


1967 Turnover (million dollars) 


1966 1967 


Mines: 


td BEEN 


P e EE PETER 


Sand and 11A- 2 eee. 
Slate, „clays, other. .-........-. SE 


Processing plants: 


Tron and steel... 


6 39 2 38 2 
EN 25 1 24 8 
I 18 143 58 146 49 
SS 8 4 8 4 
777 806 1,340 435 1,227 417 
"au 278 15 39 14 
FSM 26 3 27 A 
I g 147 1 165 2 
__. 1878 2,006 517 1,874 495 
80 312 4 298 4 
I 16 207 8 192 10 
as 9 50 8 44 8 
| 508 14 459 15 
-I 16 119 37 109 33 
16 202 11 196 11 
6 102 _...... 96 L 
"o 112 i 101 8 
116 1,612 83 1,495 89 
827 3,842 1,212 8,495 1,517 
"Sé 1380 423 1'228 396 
88 3'252 124 3'492 132 
ffe" 58 16 61 19 
_.. 448 8,482 1,775 8,276 2,064 
_.. 942 12,100 2,875 11,645 2,648 


1 Data does not add to totals shown because of independent rounding. 


the industry. Generally, these proposed the 
reorganization and consolidation of mining 
companies in the Ruhr area under the 
management of a holding company owned 
by private interests. The holding company 
would adjust coal production over a period 
of time to the level of market demand, ac- 
celerate closure of inefficient mines, en- 
courage the reallocation of investment res- 
ources to alternative uses in the Ruhr area, 
and operate the remaining mines at maxi- 
mum efficiency. By yearend no decision 
had been made on any of the plans. 

In 1967, the 6-million-ton-tariff-free 
quota for coal imports from non-EEC 
countries was extended for the three year 
period 1968-70. The Federal Government 
may, however, revise the quota for a given 
year by as much as 20 percent either up- 
ward or downward. Another provision bans 
the carryover from 1 year to the next of 


import licenses issued but not utilized. 
Subsidized prices for German coal 
shipped to steel companies, a longterm 
objective of the steel industry, came to 
fruition. On February 21, 1967, the High 
Authority of the European Coal and Steel 
Community authorized Member States 
to grant aid to the coal industry so that 
prices for coking coals and coke delivered 
to the Community’s iron and steel industry 
could be reduced. The aid which in the 
first instance will run until the end of 
1968, authorized governments to subsidize 
their domestic coal industry by a uniform 
rate of $1.70 per ton. A common com- 
pensation fund, with a $22 million ceiling, 
was set up by the High Authority for 
coking coal traded among the six countries. 
The German Government will subsidize 
coal shipped to German steel producers. 
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PRODUCTION 


West. Germany’s rank as a world pro- 
ducer of minerals and metals in 1967 re- 
mained very much the same as in 1965: 
First in the production of pumice; second 
in barite, feldspar and fuel briquets; third 
in lime, potash, and coke; and fourth in 
cement, pig iron, and crude steel. 

The index of industrial production in 
1967 fell 2.2 percent. For mining, the 
decline was more severe—5 percent from 
98 in 1966 to 93 in 1967. The building 
industries had the highest rate of decline 
among industry groups (146.4 in 1967 
compared to 166.3 in 1966). By contrast, 
the increase in the production index for 


Table 2.—Federal Republic of Germany: 


energy industries, 4.2 percent, was highest 
for all industry sectors. Performance of the 
various sectors of the mineral industry 
(montly averages) was as shown below: 


Index of production 


Industry sector (1958 = 100) 

1966 1967 

Coal mining 89.0 81.7 
Metal ore mining: 

Iron ore .-------- 54.5 50.4 

Other 99.7 109.4 

Potash and salt___......__._-- 142.0 136.6 

Crude oil and eag ------.- 211.0 225.8 

Stone and earth, 157.9 148.2 

Iron and steel _.............- 137.1 143.8 

Nonferrous metals. ` 150.0 152.1 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 P 
Metals: 
Aluminum: 
LTE 4,331 4,156 3,893 r 3,667 NA 
Aluminum hydroxide, aluminum 
oxide content....thousand tons.. 547 612 657 r 701 741 
Metal: 
Unalloyed: 
Primary.......--... SA 209 220 234 244 253 
Remelted, including 
8CTap----------- do.... 16 r 19 20 20 21 
Alloyed, including some 
remelted serap.-...... do.... 141 169 183 177 165 
Semimanuíactures......_ do. 255 316 319 r 366 381 
Crude castings.____._-- do._.. 130 159 179 169 145 
Arsenic (exports of arsenic acid)_...___- 56 38 71 377 104 
Bismuth BEER 126 175 e125 e75 
Cadmium. .-----------2--------------- 223 32 328 356 399 
Cobalt sa. cr nae a eo a 1,508 1,445 1,356 1,109 883 
Copper and copper alloys: 
Copper in ores !1________..-_------ 2,282 1,596 1,074 r 1,257 1,175 
Blister copper..-... thousand tons. . 68 74 7 NA 
Refined, unalloyed: 
Electrolytic............ do.... 235 232 247 255 267 
Refined from scrap....- do.... 68 104 110 120 116 
Copper alloys.__.__....---------.- 35 39 42 33 31 
Semimanufactures.- thousand tons. . 593 760 769 684 685 
Crude castings, including alloys. - . - 78,186 91,160 93,210 74,905 70,536 
Gold (smelter). -thousand troy ounces- - 127 10 8 102 
Iron and steel: 
Iron ore......-..--- thousand tons. . 12,898 11,613 10,847 9,467 8,553 
Spiegeleiser. and blast furnace 
ferromangnese- - -thousand tons. - 290 287 280 296 254 
Pig iron.. ---------------- do 22,619 26,895 26,710 25,117 27,112 
Bicetric furnace ferroalloys._do---- 106 131 N 14 N 
Steel ingots and castings. do 31,597 37,339 36,821 35,316 36,744 
Of which castings....... do. _.- 57 637 650 r 5877 526 
Finished steel. do 20,991 24,953 24,837 24,244 24,922 
Lead and lead alloys: 
Lead more -..- do...- 53 49 50 r 56 59 
Smelter: 
TEE do. r 140 108 104 110 136 
Secondary.-..-...------ do... 90 116 123 138 153 
Alloys, unwrought......---- do. 17 21 21 22 19 
Semimanufactures and castings....- 48 57 55 r 56 56 
Magnesium and magnesium alloys: 
Unerought 3,187 3,141 2,187 1,516 2,236 
Semimanufactures_.___...-.------ 373 538 522 488 451 
Castings A 31,614 38,499 37,994 36,472 28,762 
Mercury ooo. -- 76-pound flasks- - 1,595 1,740 2,176 2,030 NA 
Molybdenum... -......---------------- 115 208 262 e 230 162 


See footnotes at end of table. 
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Table 2.—Federal Republic of Germany: 


(Metric tons unless otherwise specified) 
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Production of mineral commodities—Continued 


Commodity 1963 1964 1965 1966 1967 » 
Metals—Continued 
Nickel, including powder_____._-___--- 1,935 761 305 318 NA 
EE EEN troy ounces. 1,736 2,186 1,479 1,190 9,932 
ilver: 
In ores. ` thousand troy ounces. . 2,067 2,063 2,022 r 2,018 NA 
Smelter ooo co. do. 12,003 11,580 10,409 13,877 16,480 
Tin and tin alloys: 
Refined unwrought ?2____long tons. . 2,212 2,274 2,505 2,473 2,549 
Alloys, unwrought an 
solder...--. o ooo... See 18,242 19,453 20,975 22,041 21,716 
Tungsten, minimum 90 per cent 
A o AMA ee ee r 476 649 825 689 NA 
Zinc and zinc alloys: 
Zine in zine ote r 92 96 95 ei 106 
Zine in pyrite__._._....-.-.------ 16 15 14 8 
Metal: 
Primary......- thousand tons... 105 107 108 123 103 
Secendary.____-_-_._-- do____ 68 69 81 r 92 84 
E AA ee do... 39 59 63 r 63 61 
Semimanufactures...... do. 70 85 83 74 74 
Castings. ------------------- 35 45 49 48 40 
Nonmetals: 
Barite (marketable) . ._.thousand tons. . r 457 r 467 r 469 r 451 428 
Basalt lava and lava sand... ___-- do. 4,968 r§,212 5,820 5,975 NA 
Bromine and bromine compounds. - - - - - 2,139 2,236 2,945 $2,101 c32,300 
Calcite.._...._.-_.--.. -thousand tons. _ 8 4 4 3 NA 
Cement: 
Portland 202505 id a do 21,519 24,789 25,435 25, 782 23 , 662 
Iron portland and blast 
furnace slag --___-_.......- Oca 6,831 7,881 7,865 8,089 7,004 
Other cement and mortar....do...- 868 962 833 867 841 
Chalk sn odias os aa do...-. 72 94 100 109 108 
Clays: 
Refractory (exclusive of 
Klebsand).......--..--.-- Ons 4,330 4,870 4,678 4,222 NA 
Kaolin rios GE E do... 388 409 40 r 407 e 860 
Bleaching... _._....._..---- do.... 365 399 414 415 NA 
Other (Schieferton) EE 71 89 87 64 NA 
Corundum, artificial. .._thousand tons... 58 64 75 74 71 
Diatomaceous and similar earths.do.... r 94 r 106 r 105 r 88 96 
Feldspar--..-- 2020202000 -. ..-do0___. 278 305 318 r 290 298 
Fluorspar_....._.....-.--.----- do___. 105 90 83 r 85 98 
Graphite- __.._._.--.-__.-_---- o... 13 13 14 18 NA 
Gypsum. ooo do. r 1,138 r 1,278 r 1,299 r 1,316 1,116 
ene and iodine compounds. - ____-_--_- 118 11 NA NA NA 
im 
Burnt, hydraulic and burnt 
dolomite e Oke thousand tons. - 9,775 10,814 10 , 627 10,401 10,142 
Other, ground. ..-..--..-.-- do. 2,371 2,918 3,153 3,231 3,083 
Limestone, crude.______.____.-- do. 49,298 54,585 52,754 r 55,031 52,380 
Of which for sale______._-_-- do 7,775 9,321 8,161 9,105 7,738 
A A A eee 5 8 12 13 NA 
Mineral pigments...... thousand tons. - 11 r17 r 20 r 21 NA 
Phosphates: 
Superphosphates, phosphorus 
pentoxide content 
thousand tons. - 53 68 81 94 73 
Ground Thomas slag-.....-- do. 431 436 433 394 381 
Other ceca Se ia a do 74 105 125 112 107 
S ne EE do 558 609 639 600 561 
o : 
Crude salts_____. latas do___- 18,537 20,588 22,209 21,483 19,850 
K20 eontent 2,283 2,553 2,740 2,645 , 460 
e Marketable (K20 content) do... 1,948 2,201 2,385 2,291 2,131 
umice: 
Crude and washed....-.....- do 11,161 10 ,321 9,333 9,660 7,898 
Marketable....-------------- do. 6,390 5,821 5,096 5,390 4,131 
Pyrite, marketable: 
Gross weight... do. 354 424 439 450 556 
Sulfur content. --.-_---.---. do.... 160 187 197 206 235 
quart SORTASE AE RE OY ANS do___- r 271 276 281 r 267 285 
alt: 
Rock (marketable)... do...- 5,234 5,404 5,105 r 5,122 5,868 
Other (marketable)........- do.... r 891 r 950 r 1,597 r 1,782 NA 
Sand and eravel do___- 182 , 358 156,370 161,304 : 166, 874 161,335 


See footnotes at end of table. 
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Table 2.—Federal Republic of Germany: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 P 
Nonmetals—Continued 
Sand, industrial: 
Moulding sand_-__- thousand tons.. 781 879 930 1,067 761 
Quartz sand (ground)....... do 906 904 851 809 733 


Quartz sand (unground) and 


glass saand. o... 3,858 4,870 5,127 5,154 4,806 
Other 1 (Klebsand) Bisa tid Aeneas do 193 15 
Slate: 4 
Roofing and for office and 
industry.__...._______.- do___- 50 43 38 34 30 
Si Splittings and ground..._._._.- do____ 59 82 86 85 76 
one: 
Crushed 5... 000. do___- 79,411 85,847 r 87,608 93,158 90,847 
Building.. -thousand cubic meters. - 217 249 r 249 r 249 238 
Other stones (grindstones, 
whetstones and printing 
stones) -thousand cubic meters. - 40 44 43 43 40 
Sulfur, elemental. .._.._.- thousand tons. - 86 78 77 r 80 105 
Talc, including tale schist...._... do. 24 30 31 31 42 
Trass and tot 2-2- do. 5 4 4 4 NA 
Mineral fuels: 
Carbon black 5... 100 122 125 140 135 
Bituminous coal and anthracite..do...-. 142,116 142,201 135,077 *125,970 112,043 
Coal briquets________....____-~- do 6,353 5,409 4,544 4,005 , 578 
Lignite-- sl A do___- 106 , 669 110,945 *101,906 r 98,088 96,766 
Lignite briquets._________.--_-- do 15,834 15,356 12,682 11,829 11,063 
oo COAL WEE do... 1,841 1,869 1,735 1,160 890 
oke: 
At mines o ooo. do___- 35,213 37,394 37,903 34,990 30,652 
At steelworks____.__.____-- do 6,682 5,956 5,391 r 4,901 4,59 
Ateasworks do 4,890 4,912 4,153 3,576 2,869 
From lignite.-_-.-..-.--.-- do.... 600 596 578 543 394 
Peat (for fuel use only" do 759 701 439 r 475 320 
Gas: $ 


Natural (associated and un- 
associated), refinery, and gas 
from oil, tar and naphtha 


million cubic meters. ` 11,234 r15,279 19,360 22,344 NA 

Blast furnace gas_________-_- do 13,435 14,840 14,005 12,230 NA 
Generator and water gas____do___- 4,878 4,309 r 2,987 2,770 NA 
Coke oven gas -...-------- do 22,356 22,607 r 22,045 r 20,086 NA 
Other ee do 643 696 729 868 NA 
Total os each foe ee do. 52 , 546 57,731 59,126 58,298 NA 


Natural gas: 
Nonassociated (1,000 cubic meters 


not converted)... 914,994 1,456,815 2,220,727 2,814,853 $3,713,763 
Associated. -------------- do. 379 , 954 510,307 556,913 576,781 624,280 
Petroleum: 
Crude. --------..- thousand tons. - 7,383 7,673 7,884 7,868 7,927 
Refinery products: 
Liquefied petroleum gas do 1,102 1,380 1,476 1,605 1,743 
Motor gasoline..._..- E Ls IA 8,176 9,000 9,785 10,324 10,743 
Naphtha....-...-.-.--.--- do___- 916 1,304 1,606 2,164 2,660 
Other gasolines......-_.- do___- 215 247 238 239 212 
Jet fuel and kerosine..__do.-__- 639 677 686 819 1,002 
Diesel ol. ---------- do___- 7,246 6,788 6,910 8,122 8,321 
Fuel oil... do___- 23,046 31,694 37,509 r 42,802 44,711 
Lubricants. -..--.-.-.--- do____ 554 600 608 608 668 
Greases _.------------- do___- 17 22 24 22 18 
Bitumen. ----.-.-.---- do 2,304 2,821 3,235 3,503 3,814 
Petroleum coke. -_.._.-.. do 430 444 422 451 454 
Refinery gas..........-. do___- 1,470 1,880 2,542 3,143 3,684 
Other eebe do___- 322 414 517 r 637 741 
d KEE 46,437 57,271 65,558 74,439 78,771 


e Estimate. P Preliminary. r Revised. NA Not available. 
1 Includes copper content of pyrites. 

2 Includes secondary. 

3 For 1966 and 1967 bromine figures include iodine and fluorine. 

4 Exclusive of slate recovered from mine dumps 

5 Excludes West Berlin 1963; includes West Berlin 1964-67. 

6 All volumes converted to 4, 300 kilocalories per cubic meter. 
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TRADE 


Imports and exports of mineral com- 
modities in 1967 constituted 26.4 and 15.8 
percent, respectively, of all imports and 
exports of West Germany by value as 
shown in the following tabulation: 


Value (million Mineral 
dollars) commod- 
————————— ities’ 
Mineral Total share of 
commod- trade total 
ities (percent) 
Exports: 1 
Ios r 3,142 r17,892 17.6 
1966. ........ 3,435 20,134 17.1 
1967 1_....... 3,439 21,761 15.8 
Imports: 
1965 AAA r 4,401 17,472 25.2 
1966__.______ 4,572 *18,022 25.4 
1967 Sse 4,636 17,545 26.4 
Trade balance 
965----...-. —1.259 420 XX 
1966......... — 1,137 2,112 XX 
1967... —1,197 4,216 XX 


XX Not applicable. 
1 Excludes coal and petroleum chemicals; 1965-66 
figures exclude gold. 


Table 3.—Federal Republic of Germany: 


Among major groups of mineral com- 
modity exports, iron and steel products 
ranked first in value; nonferrous metals 
and solid fueis ranked second and third. 
Among mineral commodity import groups, 
petroleum and its products ranked first. 
Details on total tonnage and value of 1967 


mineral trade by major groups appear in 
table 3. 


Mineral and metal trade by major commodity 


groups in 1967 


Metals: 
Ores and concentrates: 
Iron ore, including pyrite cinder 
Other 1 
Scrap: 


oe A WEEN 


Primary forms and semimanufactures: 


Pig iron and ferroalloys-------------------- 
Steel 


Nonferrous base metals 2 
Precious metals 3 
Metallic oxides including alumina 
Nonmetals: 
Cement and clinker 
Fertilizer materials, crude and manufactured 
Other crude nonmetals 4 
Mineral fuels: 
Solid 


Imports Exports 

Quantity Value Quantity Value 

(thousand (million (thousand (million 

metric dollars) metric dollars) 

tons) tons) 

ee 33,793 328 384 3 
Ee , 165 103 10 
EP Aes 3,511 58 3,365 77 
EN 253 119 192 48 
ae tebe 414 61 1,388 83 
Eege 5,354 669 11,939 1,634 
AS 1,097 927 610 543 
sa 335 76 
uo EE 89 21 331 71 
EEN 396 6 1,236 18 
EE 2,773 46 1,729 98 
eae ee 17,499 168 21,504 75 
EE 9,240 115 26,619 488 
a cna, 91,805 ` 1,618 8,284 215 
da 169,596 A. 636 77,692 3,439 


1 Excludes materials that are primarily precious metal ores and waste. 
2 Includes metalloids such as arsenic, tellurium, selenium, phosphorus, and silicon as well as mercury, alkali 


metals, and rare earth metals. 


3 Inciudes ores, concentrates, waste and scrap of precious metals, which account for most oí the tonnage but 


for a relatively small part of the value. 


4 Includes refractory brick and lime and nonmetal bearing metallurgical wastes except Thomas slag. 
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MINERALS YEARBOOK, 1967 


COMMODITY REVIEW 


METALS 


Aluminum.—At the beginning of 1967, 
the country’s production capacity for 
primary aluminum and alumina were 300,- 
000 and 625,000 tons, respectively. Alum- 
inum production increased at the rate of 
3.6 percent, less than the 4.2 percent 
in 1966. Consumption fell, due chiefly to 
reduced demand for foundry products. 
Production of semimanufacturers rose 4 
percent from 365,580 to 380,890 tons as 
the industry succeeded in increasing ex- 
ports. Production of semifinished aluminum 
by type of products in 1967 was as follows 
in tons: Sheets, strip, discs, and slugs 225,- 
372; rods and sections 89,524; pipe 14,- 
336; wire 2,548; electrical conductors 
41,508; drop and other forgings 7,602. 

The supply position for primary and 
secondary aluminum in 1967 was as follows 
in tons: 


Production of primary 


aluminum.............. 253,000 
Production of secondary 

aluminum.............. 186,000 
Imports of aluminum 

Wirt 185,000 
Exports of aluminum 

(INGO Mate e EE — 22,000 

Total available...... 602,000 

Conversion of process scrap 

by secondary smelters and 

use of primary metal for 

secondary production.... —18,000 
Consumption............. 584,000 


End users of aluminum (both primary 
and secondary) and their respective shares 
of consumption in percent were as follows: 
Transportation 24.1; machinery 9.9; elec- 
trotechnology 13.8 (6.4 percent for con- 
ductors); construction 9.9; packaging 8.4; 
iron and steel 3.9; metal wares 3.3; exports 
13.8; household 2.9; miscellaneous 10. The 
price of aluminum remained steady at 
$552 per ton. 

The Goettingen aluminum rolling mill 
of Alcan was expanded to 30,000 tons per 
year. The Norf plant of Vereinigte-Alu- 
minium-Werke AG (VDM) and Alcan 
(200,000-ton annual capacity) came into 
operation. Metallgesellschaft, VDM, and 
Alusuisse combined in establishing Leicht- 
metal GmbH which contracted with Rhe- 
inisch-Westfaelisches Elektrizitaetswerk AG 


for a billion kilowatt-hours of electricity for 
a 66,000-ton-per-year aluminum plant 
which will be erected in the Ruhr. Ge- 
brueder Giulini GmbH, an important al- 
umina producer (100,000-tons-per-year), 
will build a 22,000-ton-per-year aluminum 
plant at Ludwigshafen. 


Iron Ore.—Domestic ore accounted for 
8 percent of the contained iron consumed 
in the production of pig iron. The bulk 
of the roasted iron pyrite consumed was 
also of foreign origin. 

During the year two additional iron 
mines closed and production of iron 
ore and employment at iron mines con- 
tinued to decline. Salzgitter and IIlseder 
mines, which are linked to iron and steel 
plants, accounted for 43 and 21 percent 
of total mine run output. The Dogger ore 
deposits in Bavaria and Wuerttemberg 
States contributed an additional 11 percent. 
Information on the status of a deposit re- 
ported to be under development in 1965 
at Salzgitter and Sulzbach-Rosenburg was 
not available. 


Iron and Steel. Raw material consump- 
tion. The large increase in pig iron produc- 
tion was reflected in the 5.6 percent rise 
in raw material consumption in 1967. Of 
all iron ore smelted, 66 percent was sin- 
tered. Consumption of iron bearing ma- 
terial per ton of pig iron declined by 37 
kilograms but pig iron and scrap per ton 
of crude steel remained practically un- 
changed. 

The iron and steel industry as a whole 
used 20.8 million tons of solid fuels, 2.9 
million tons of liquid fuel, and 1,187,000 
cubic meters of oxygen. 


Production.—At the beginning of 1967, 
West Germany had an effective capacity 
to produce 35.8 million tons of pig iron 
and 48.4 million tons of crude steel; the 
latter was distributed by furnace type as 
follows in percent: Open hearth, 39; basic 
bessemer, 27; oxygen, 26; electric, 8; acid 
bessemer negligible (50,000 tons per year). 
Pig iron and steel output was at about 73 
percent of capacity. 

After 2 years of decline, production of 
pig iron, crude steel, and rolled steel in- 
creased by 7.7, 4.0, and 2.8 percent, re- 
spectively, in 1967. Pig iron output estab- 
lished a new peak with that for open 
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Table 6.—Federal Republic of Germany: Raw materials consumed in the production of 
pig iron (Including feed to sintering plants) 


(Thousand metric tons unless otherwise specified) 


Commodity 1965 1966 1967 p 

Iron ore: 
RN LA EES 7,464 6,529 6,365 
Ke hel A en A A O O 33,537 31,119 33,634 
OA AA A A O A 41,001 37,648 39,999 
IE E MAA A eee ene are 669 680 659 
Pyrite CInGer ie se sa 3,542 3,692 4,240 
Slags and plant scales... 0 ooo 5,033 4,961 5,221 
Blast furnace dust... cianuro is a 2,191 1,719 1,465 
Po el AAA A A A A Ona OE 685 641 542 


p 
Total metallic raw materials: 


Gross weight... 


Iron content: 
ron ore: 


DOMCBtIC EE 2,382 2,052 2,027 
e A A AN 18,118 17,092 18,805 
Manganese Ore- ooo 75 69 8 
Pyrite ndet- «22 noses ck be oe th a 1,752 1,806 2,070 
Slags and plant scales. - 00000 2,231 2,211 2,333 
Blast furnace duet... 842 651 542 
y A A EE DN 571 544 457 
Total iron content. ooo ooo. 25,971 24,426 26,320 
Limestone. A ii oi , 05 2,720 2,982 
Per ton of DRA e al ale 113 107 109 
A se A ila le E E toate 419 303 192 
Total gross weight of metallic raw materials, limestone, and phosphate. 56,592 52,363 55,300 
NN NAT MAI IN ,127 15,796 16,516 
P Preliminary. 
Table 7.—Federal Republic of Germany: Scrap supply and consumption 
(Thousand metric tons) 
1965 1966 1967 
Source: 
Iron and steel olantsa 1 ee 9,585 9,152 9,075 
FOUNGTMOGS EE oe be eee oe eek 2,589 2,328 2,135 
Purchases: 
Domestic a dis 6,332 6,272 6,254 
o A EE 1,066 638 1,078 
Other, including variation in stock estimates 2,707 2,655 2,654 
Total, New supply erter Ster rider it dia 22,279 21,045 21,196 
Consumption: 
Iron and steel olsants eee eee 15,337 14,825 15,290 
Iron and steel foundries eee , 049 4,515 4,054 
Congigned for erport. oo ooo ooo ooo 1,933 2,011 2,092 
Stocks at yearend- ooo ccoo 2,294 1,989 1,750 


hearth furnaces increasing 23.6 percent 
and that from Thomas furnaces declining 
1.6 percent. 

Production of oxygen steel increased 
about 34 percent. Aside from 13.6 per- 
cent decline in basic bessemer steel pro- 
duction, there was little change in the 
output of other steel categories. Production 
of thin sheets, hot rolled wide strip, wire 
bars, railroad materials, and seamless tubes 
increased while bar and rod, hot rolled 
strip including skelp, thick, and medium 


sheets decreased. 

Shipments.—Steel shipments consisted of 
6,992,400 tons of semifinished steel for 
further inland processing (forging, ham- 
mering, etc.), 4,224,500 tons of hot rolled 
wide strip, and 22,352,000 tons of rolled 
steel, including tubes. The total of 
33,568,900 tons was 354,000 tons more 
than in the previous year. For finished 
steel, flat products were 9.58 million tons 
(excluding 598,000 tons of galvanized and 
606,600 tons of tinplate), and bars and 
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Table 8.—Federal Republic of Germany: 


(Thousand metric tons unless otherwise specified) 


1965 
PIG IRON 
Producing plants... ci ees ee number. . 35 
Blast furnaces available `... do. 145 
Blast furnaces in operation at vearend. -------------------- do...- 104 
Maximum production capacity- eee 33,100 
Production: 
EIER as da iz dea ta dci 14,917 
Open heartho. 20 a a o is ad 9,768 
Found y eeoa a als EE 453 
Spiegeleisen and blast furnace ferromanganese. --.--. ooo. 280 
IO AA E Ee 1,572 
A A ee ee oe 26,990 
Blast furnace charge: 
Iron ore: 
Domestico ee ee 1,464 
Iron content... foc cece soe br ia ea 552 
a A A ES A 13,020 
Tron CONTA da a ea A 7,044 
Sinter and Driqtiets: 2... bo a ai 29,908 
d Kee E EE 16,249 
Manganese EEN 603 
Iron content ennea ie ee ee eee eae See 12 
Other iron-bearing materials: 
Slag, scale, cinder, dust o cocoa. 3,534 
a e A er EE r 685 
AA EEN 1,678 
Phosphate LOCK eege es he tan ot Se es eens 401 
oke: 
Total se ete te sees EE 18,127 
Kilograms per ton of pig iron produced o ooo oo 668 
STEEL 
Converters: 
Basic bessemer: 
A A A A ee number. - 58 
In operation at end of vear _----------------------- do. 50 
Oxygen: 
DONA ees eee eee eae ane ee nee a oie ees do r18 
In operation at end of year. ------------------------ do. LA 
Furnaces: 
Open hearth: 
Total EE do.-.- 182 
In operation at end of vear --------------------- do. 119 
Electric 
OCG oreo oie o a ns eee e tee aoe do.-.- 185 
In operation at end of vear ooo do. __. 164 
Maximum production capacity (all furnaces). --.--.----------------- 44,635 
Production of crude steel: 
Basic Bessemmer..2: 223.3 is a is aia 10,811 
ONE sta a E 7,035 
Open hearth... a a ia e 15,805 
Electricas ooo il aa lbs 3,137 
d EE 3 
de tt tle caer Gays ie td eS Grates ee ES 36,821 
A A A Eeer 36,171 
Liquid steel for castings- ee eee 65 
Furnace feed for ingot. steel: 
Pig iron: 
POU AMA A See bec oad ae r 24,634 
Kilograms per ton crude steel... (681) 
Scrap: 
Ot EE 14,639 
Kilograms per ton crude steel.. --------------------------- (405) 
Preblown Thomas and other prezmelted eteela -.-.------------ 121 
Ferroalloys and alloying metals._._.......-..-.....- EE 268 
Other iron bearing materials... 824 
Iron and managanese ores8_______._______-_-_-_--------------- 977 
Total iron bearing materials..__.........-..-.-.-.------.-- 41,463 
PAMOCSLON Gs cias ae ca a o a ls el Geis ane 2,840 


1966 


33 
141 


86 
34,800 


23,605 
(680) 


14,170 
(408) 


Salient statistics of the iron and steel industry 


1967 


30 
139 


91 
35,900 
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Table 8.—Federal Republic of Germany: Salient statistics of the iron and 
steel industry—Continued 


(Thousand metric tons unless otherwise specified) 


1965 1966 1967 
. o CASTINGS 
Ìroñ and steel foundries in operation.._................__- number.. 1,019 964 909 
Production of iron and steel cëstingn... eee 4,464 3,915 3,579 
Consumption of raw materials: a 
Pig iron A EE IT 1,867 1,594 1,455 
SOTA A A A A ee ee acum 5,049 4,515 4,054 
Ferroalloys afid other metals_....................-.--_-__.-._--- 82 75 
d Ve A a oe aren eee eee 6,998 6,184 5,577 
EMPLOYMENT 
In coking plants of emelterg Dee ie ad ot ds Scop cee persons. - 1,976 2,427 2,237 
Blast furnace, steel mills, hammer and forge shops. ...._......- do. 398,991 378 , 220 361,512 
E TEE do. 176,158 157,301 144,821 
Table 9.—Federal Republic of Germany: Production and consumption of sinter 
(Thousand metric tons unless otherwise specified) 
1965 1966 1967 
Production: 
Gross WOOD lost ai ta ia 29,912 29,081 30,669 
Iron CON EEN 16,273 16,039 16,998 
Consumption of raw materials: 
Ion A A A E AAA 26,584 25,588 26,394 
O eeh deen Ee 3,461 3,60 4,184 
Slags and 30210 a eee ces pees eee 1,603 1,816 2,060 
Blast furnace dust dt Nee a raid 2,168 1,717 1,465 
(Én 1,373 1,324 1,638 
Iron content of materials consumed: = a 
Iron OFC A A A PA 12,908 12,686 13,347 
BT TEE AAA 1,730 1,781 2,058 
TRIER TE TEE 832 954 1,086 
Blast furnace dust eee eee eee 833 651 542 
Totalvansa tata o EE 16,303 16,072 17,033 
Table 10.—Federal Republic of Germany: Production of finished steel 
(Thousand tons) 
1965 1966 1967 
o EE 2,868 2,674 2,844 
-Dars EI MS 5,658 5,256 5,039 
Angles, shapes, sections (excluding rale)... 2,288 2,171 2,057 
Universal plates.. la o tetas 407 378 370 
Other heavy plates and sheets (more than 4.75 millimeters thick)......... 3,688 3,594 3,445 
Medium plates and sheets (3 to 4.75 millimeters)____.._......_---__---- 531 1 
Thin plates and sheets (less than 3 millimeters) - --------------------- 4,334 4,374 4,670 
Hot rolled strip including skelp- 22-2 eee 2,249 2,349 2,253 
Hot rolled wide StriD. coso es ee lt e a 775 999 1,652 
Rails and railway track material____.__.__.-._.- -- 2-2 co 443 432 514 
Seamless steel Cube... 1,596 1,500 1,619 
Total finished steel. ooo 24,837 124,244 24,922 
Selected semimanufactures: 
Tin EE 558 599 650 
Galvanized and ternplate...-.-.....-.-- NS A A 447 623 700 
Steel pipe weide... 837 923 1,022 
Extrusions and foreingg ~~ ~~~ eee ee ooo 551 490 499 
E te Se eege Ae 348 298 272 


1 Data do not add to total shown because of independent rounding. 
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rods 4.95 million tons; wire rods were the 
next most important group with 2.67 mil- 
lion tons. 


Copper.—Production of electrolytic cop- 
per increased, but that of fire-refined cop- 
per from scrap declined during the year. 
Semimanufacture output remained almost 
unchanged but castings declined. Copper 
consumption was estimated at 516,000 tons. 

Copper prices varied greatly during the 
year from the $960 to $1,390 per ton of 
wire bar. Prices were 1! percent higher 
at yearend than on April 1, partly because 
of the U.S. copper strike. 

In 1966 the Norddeutsche Affinerie cel- 
ebrated its hundredth anniversary. The 
plant has an annual capacity of 200,000 
tons of electrolytic copper and also pro- 
duces antimony, bismuth, lead, nickel, tin, 
precious metals, metal powders, selenium, 
tellurium, and oxides and salts of all these 
metals. Byproducts include sulfuric acid, 
agricultural chemicals and pesticides, and 
ballast and construction materials from 
slags. 

In September 1966 work started on 
adding an electrolytic copper refinery to 
the plant of the Berliner Kupfer-Raffinerie 
GmbH. This company produces about 
1,200 to 1,500 tons of secondary copper 
per month. 


Lead-—Zinc.*—In 1967, West Germany 
produced 2.2 percent of the world’s lead 
and 2.6 percent of zinc in ore, but its 
shares of world refined lead output was 
8.6 percent and slab zinc 4.2 percent. One 
open pit and five underground mines were 
in operation. About 3,400 workers were 
employed in the lead-zinc mines including 
zinciferous pyrite mines. 

Production of lead-zinc ores, including 
zinciferous pyrite, increased 3 percent to 
2,814,000 tons. Zinc ore output attained 
a peak for the post-World War II period. 
Lead and zinc ores accounted for 47 and 
45 percent of the material smelted in lead 
and zinc furnaces, respectively. Domestic 
ores supplied about 44 percent of primary 
lead and 80 percent of primary zinc. 

Preliminary information indicates that 
1967 consumption of lead, 256,800 tons, 
was practically the same as in 1966, but 
the 1967 zinc consumption of 302,700 
tons was about 2.5 percent below that of 
the preceding year. Average price of lead, 
$225 per ton, was 14 percent lower than 
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in 1966 and producer zinc price, $274, was 
4 percent lower than in 1966. 

Metallgesellschaft’s subsidiary, Lurgi 
Gesellschaft fuer Chemie and Huetten- 
wesen, was building an electrolytic zinc 
plant with an annual production capacity 
of 100,000 tons at Datteln in Westphalia. 
Production is expected at the end of 1968. 
A modern zinc rolling mill, with a 
60,000-ton annual capacity, will come into 
operation in 1969. 

Stollberger Zinc Aktiengesellschaft 
closed its zinc smelter at Muensterbusch in 
1967. This smelter was the horizontal 
retort type and had 30,000 tons annual 
capacity. Preussag will also close its lead 
smelter (30,000 tons annual capacity) at 
Clausthal and its silver refinery at Lauth- 
enthal and transfer the operations to the 
Goslar smelter of the Unterharzer Berg- 
und Huettenwerke GmbH which is now 
100 percent owned by Preussag. 

The contribution of the Meggen zinc- 
iferous pyrite mine to total zinc output 
increased further. Performance of this 
mine was as follows, in tons: 


1966 1967 
Mine run ore..... 694,178 746,163 
Marketable ore... 595,496 647,831 
Ore feed to flota- 
tion plant..... 511,780 567,849 
Zinc-bearing 
concen- 
trates pro- 
duced..... 93,649 100,238 
Lead-bearing 
concen- 
trates pro- 
duced..... 4,380 6,261 


Precious Metals.—West Germany’s con- 
sumption of gold, silver, and platinum was 
4,694,000, 59,120,000, and 299,000 ounces, 
respectively. Domestic smelter output of 
silver was equivalent to about one-third 
of consumption. For the other metals, 
however, domestic output in terms of con- 
sumption was insignificant. Trade in these 
metals was approximately as follows, in 
thousand troy ounces: 


Imports Exports 
Gold.......... 5,080 322 
Silver......... 47,583 13,825 
Platinum...... 311 9.6 


4 Fachvereinigung Metallerzbergbau e. V. Jah- 


resbericht und Statistik, 1967, pp. 1-20. 
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Tin.—Pertinent data on tin were as 
follows, in long tons: 


Production: 
Primary snc 60h saw 1,622 
Secondary............. 845 
Consumption (estimate)..... 11,000 
Imports (primary and 
secondary)............... 11,149 
E e EE 1,377 
Uranium.—Uranium reserves in West 


Germany may total 50 to 500 tons in the 
Ellweiller deposits and an additional 500 
to 1,000 tons in Menzenschwand in the 
Black Forest. Uranium requirements up to 
1980, when 25,000 magawatts of nuclear 
power may be in operation, are estimated 
at about 32,000 tons. To meet these needs, 
a company named _ Uran-Gesellschaft 
GmbH was formed by four firms. Uran- 
Gesellschaft will engage in prospecting, 
exploration, and exploitation of uranium 
and thorium deposits, as well as bene- 
ficiation and trade of thorium and uranium 
ores. 


NONMETALS 


The value of nonmetals producted in 
1967, exclusive of building raw materials, 
totaled $171 million. Building raw mater- 
ials (including pumice which is used prin- 
cipally as a building material) were val- 
ued at $678 million. Cement and clinker 
output was valued at an additional $470 
million; however, some of the cement was 
produced from slag and not from quarry 
products. The monthly average index of 
production in the building industry in 
1967 was 146.5 compared with 166.3 in 
1966 and 161.2 in 1965 (1958=100). 

Trade patterns for nonmetals have been 
the same with the country meeting its re- 
quirements for many industrial minerals 
(asbestos, magnesite, mica, and phos- 
phates) by imports, and exporting barite, 
cement, refractory clays, and a few other 
commodities. 


Cement.—Cement production declined 
because of reduced construction. In 1967, 
the country had an annual installed pro- 
duction capacity of 37 million tons of 
cement. Apparent consumption in this 
year was 30,289,000 tons or 506 kilograms 
per person. Cement prices declined slightly 
in 1967. 


Fertilizers. Production and shipment of 
the three types of fertilizers in West Ger- 
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many in the fiscal year 1966-67 (June 30 


to July 1) were as follows: * 


Shipments 
Production ——————-——— 
Domestic Foreign 


Nitrogeneous 
aa Lise 1,501,301 888,619 664,193 


947,882 800,935 225,388 
Potassic (K20)-. 2,119,696 1,076,770 970,501 


For the above period, production of 
primary nittrogen was 1,825,885 mostly 
as fertilizers, of which ammonium nitrate 
accounted for 49 percent; ammonium sul- 
fate for 16 percent; calcium nitrate 7 per- 
cent; mixed fertilizers 26 percent; and 
other nitrates 2 percent. Nitrogen also was 
used to produce 405,141 tons of other 
chemical products. 


Potash.—There was reportedly 14 pot- 
ash mines and 13 potash works in oper- 
ation in 1967, controlled by three oper- 
ating groups: Wintershall A.G., Salzdet- 
furth A.G., and Kali-Chemie A.G. 

Potash sales declined 4 percent in 1966 
and continued down at least in the first 
half of 1967. Nonetheless, in view of the 
expected increase in world demand, the 
West German potash industry has plans 
to increase its production to 3 million 
tons of K20 by the mid—1970’s. 

Potassic fertilizer shipped to the domes- 
tic market in the 1966-67 fertilizer year 
was 1,076,770 tons, down slightly from the 
previous year. Straight potash (single 
nutrient) fertilizer accounted for 54 per- 
cent of total shipments. Potash consump- 
tion per hectare is estimated at 80 kilo- 
grams. 


Sulfur.—Domestic production of con- 
tained sulfur is estimated at 400,000 tons, 
of which 235,000 tons was from pyrite, 
80,000 tons from coal oil and natural gas, 
and the remainder from other sources, 
mainly smelter gases. In 1966, Germany 
had a net import of the equivalent of 
1,069,500 tons of sulfur and a production 
of 370,000 tons of sulfur equivalent; ap- 
parent consumption was about 1,440,000 
tons of sulfur. Consumption in 1967 may 


5 Statistisches Bundesamt (Wiesbaden). In- 
dustric und Handwerk (Industry and Hand- 
work), Dungemittelversorgung (Fertilizer 
supp) mone 9, Wirtschaftsjahr 1966-67, pp. 
, 8, an E 
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have been below the figure because the 
sulfuric acid output of 3,084,000 tons 
(SOs) was about 2 percent less than in 
1966. 

American Cyanamid Co. and Société 
Nationale des Pétroles d’Aquitaine carried 
out exploration for sulfur in northwest 
Germany at Suelfeld where three boreholes 
were deepened. 


MINERAL FUELS 


Energy consumption in West Germany 
in 1967 probably did not increase signifi- 
cantly above the 272 million tons of 
standard coal equivalent in 1966. The 
decline in the share of coal was 1.3 per- 
cent compared with 4.7 percent in 1966 
as shown in the following tabulation: 


Percent of total 
primary energy 


Energy source consumption 
1966 1967 
Coal: 
Anthractie and 
bituminous..--..--------. 37.7 36.4 
Lignite and pitch coal. ... _ 10.4 11.1 
Petroleum. -..-.--.-----..- 46.2 46.3 
Natural gas. .-..---..---.- 1.5 2.2 
Hydroelectric power... 2.3 13.5 
Other 1... 0. .8 
Net electricity imports. . .. 1.1 5 
Tolosa aaa 100 100.0 


1 Includes nuclear. 


The increase in consumption was met 
by petroleum, natural gas, hydro-power, 
and nuclear power. It is estimated that 
50 percent of energy requirements were 
met by imports. 


Coal.—Coal output declined by 11 per- 
cent but stocks of coal at mines also de- 
clined to 14,097,000 tons at yearend 1967 
from 15,199,000 tons at yearend 1966. 
Production days dropped from 255 to 239 
days (235 days in the Ruhr). There was 
little change in relative shares of different 
coal ranks produced: 86.4 percent medium- 
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to high-volatile coking coal (Flammkohle 
and Fettkohle); 5.0 percent b:tuminous 
and semianthracite (Esskohle and Mager- 
kohle); and 8.6 percent semianthracite to 
anthracite. 

Wages paid by the industry (excluding 
miners premium, separation allowance, and 
allowances for miners to travel home) 
totaled $634 million ($741 million in 1966 
and $814 million in 1965). There were 
practically no wage increases during the 
year. In 1966, the production cost per 
net ton of coal was about $15.60 of which 
manpower accounted for 54.6 percent, 
materiais including energy 34.9 percent, 
overhead and other costs 4.8 percent, and 
depreciation 5.7 percent. The overall pro- 
duction cost in 1967 may have been 
siightly lower. Average coal price at the 
mine in 1967 was about $16.75. 

Productivity of German mines was the 
highest for West Europe, 5,542 kilograms 
per man-shift for the miner at the coal 
face in the Ruhr. Since 1960, the pro- 
ductivity at the Ruhr coal mines, which 
account for about 80 percent of total out- 
put, has increased at an average of 7.2 
percent per year. In addition to greater 
mechanization, production is increasingly 
at fewer coal faces with better conditions 
and thicker seams. In 1966, there were 
91 coal mining operations in all of West 
Germany compared with 173 in 1957, and 
in June 1967, 79 percent of the coal ex- 
tracted was from fully mechanized mines. 
The research expenditure of the industry, 
exclusive of individual company expendi- 
tures, totaled $12.5 million. The industry 
was concentrating efforts on developing 
mining machines for difficult mining con- 
ditions. 

During 1967 approximately 121 million 
tons of coal was available, consisting of 
production, withdrawals from stocks, and 
imports. This was 14 million tons less 
than in 1966, almost equal to the decline 
in production. After exports, about 102.4 
million tons was available for domestic 
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Table 11.—Federal Republic of Germany: Coal and lignite industry 
(Production, productivity, and employment by district) 


1965 1966 1967 


BITUMINOUS AND ANTHRACITE 


Production: ! 
Ruh 


Eeer EE E mi:lion tons.. 110.9 102.9 90.4 
EE ree eh oe lt at do.... 14.2 13.7 12.4 
E AA A A AS do... 7.8 7.4 7.0 
Lower SAXOMV <= nicas cl EE do___. 2.2 2.0 2.2 

OUR EE 135.1 126.0 112.0 
Output pe man-shift: 
uhr: 
Ener Eeer kilograms.. 2,766 3,006 3,366 
7 in AAA A a a ES do.... 2,166 2,347 2,623 
aar: 
Underground EE do.... 2,740 2,960 3,198 
RER EE do. 2,215 2,379 2,586 
Aachen: 
Underground: EEN do. 2,139 2,218 2,487 
Total MINING e o ein do.... 1,728 1,799 2,000 
Lower Saxony: 
(E, E arms ot oa EE do... 2,139 2,335 2,868 
O AA A ge sea at ea do.... 1,676 1,829 2,254 
Federal Republic average: 
BE TE BEE do.... 2,705 2,926 3,264 
Total Mining- occ car iS a do.... 2,130 2,299 2,561 
Employment: 
Ruhr: 
Underground. ____.-_~_-_-_-. ~~~. eee thousand persons.. 181.6 160.5 133.3 
Mine SUTÍACO caca ie ce oe ea ee eee áo.... 51.6 46.4 38.7 
Cleaning os A a e Seas do.... 22.4 21.6 19.1 
S Total including other workers and salaried employees. ....- do.... 316.1 287.0 243.5 
aar: 
Underground <a er a O e do. 28.1 21.2 19.7 
Mine surfen ion tocaran rte at e da do... 5.7 5.5 4.7 
e EE, EE EE do 2.0 2.0 2.0 
ror Total including other workers and salaried employees. -....-.-.-.-- 39.6 36.9 33.8 
achen: 
Underground 2.2265 beste peel ee be kei ewe do. 16.0 15.1 13.4 
ENTREE ee eee eee ee aes do. — 8 3.6 3.3 
AN Te do.... 1.0 1.0 1.0 
Total including other workers and salaried employees. ..... do. 25.2 24.1 22.0 
Lower Saxony: 
Undeérgřrouñńd o id ia do. 4.5 3.8 3.5 
Mine surface- aer Stee a dea do. 1.2 1.0 9 
aaa see oi EE EE do___- 3 .3 .3 
Total including other workers and salaried employees.....- do.... 6.9 5.9 5.4 
Federal Republic total: 
Underground 33 oes ere be do... 224.5 200.6 169.9 
Mine surface- eege EE EE AE do. 62.4 56.6 47. 
CLGANING smc ca loa tie a ee ee eae ye ee als do 25.7 24.8 22.4 
Total including other workers and salaried employees. - _- do.... 387.7 353.9 304.8 
LIGNITE AND SUBBITUMINOUS 
Production: 
Rhineland 323 cita da million tons_. 86.5 83.6 83.0 
Helmstedt, Hesse, and Bavaria. ---.o.cooooocococcocococonoooo- do. 15.4 14.5 13.8 
Ee 101.9 98.1 96.8 
Employment: 
Pridneland: 
DK Pits. esse SE thousand persons.. 10.1 9.8 8.3 
AÍ ot A IRE A A A AE do.... 12.8 12.0 11.7 
otal E E ea tee do.... 22.4 21.8 20.0 
Helmstedt, Hesse, and Bavaria. -.--.-.00coocoocooocococoooo.o do.... 11.0 10.4 9.1 
Total A A et en ate aah do. 383.4 32.2 29.1 
PITCH COAL 
in eee eet eee ete Sle segue million tons.. 1.7 1.2 9 
pts thousand persons.. 5.6 3.8 2.6 


1 Excludes small mines and leases. 
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consumption which was distributed approx- 
imately as follows. 


Coke oveng o ooo... 40. 
Briquetting plants.________- 
Mine consumption_._______- 
Electricity, other than used 
by munes 0002. 


Subtotal_._.......-..- 5 


Sale to other end users: 1 
Power plants.._._.....- 16. 
Industry, other than 

steel cata Dat 1 


Transportation________- 

Military__.______-___-_- 

Iron and steel, other 
than coke__.....-.-- 


Subtotal. ...........- 
Other adjustment_._....... 
Discrepaney - ooo - 


ifm 
ke GO pi pá ND GO oD © 


Total__............- 


1 Includes cool briquets. 


Of the 1967 output, about 74 million 
tons were shipped for conversion to sec- 
ondary forms. Sales to powerplants in- 
creased by about one-half million tons 
but declined to all other sectors. Colliery 
powerplants produced 24.9 billion kilowatt- 
hours, slightly more than 1966. This ac- 
counted for 13.4 percent of all generation 
and 17.1 billion kilowatt-hours were sold 


to other consumers. 


Coke.—Coke production was almost 4.6 
million tons less than in the previous year 
apparently because of smaller exports and 
lower coke consumption per unit of pig 
iron. Of the 35,245,000 tons produced, 
coal mines accounted for 30,652,000 tons 
and iron and steel plants for 4,593,000 
tons. 


Lignite (Braunkohle).—There was a 
further decline (1.4 percent) in lignite 
production in 1967, a trend which started 
in 1964. The decline was principally from 
mines in Helmstedt and Hessen; production 
in Bavaria increased while in the Rhine- 
land, with almost 86 percent of output, 
production was fairly steady. 

The 96,766,000-ton output was used as 


102. 
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follows, in thousand tons: 


Bruouets 22,638 
Soft coke and other. ......-. 1,934 
Mines own consumption.... 6,787 
For electricity supplied to 
Others... 1,659 
Available for sale: 
To public utilities 
(approximate)......- 58 , 700 
To industry__.._do.... 5,300 
In 1967, 11,063,000 tons of lignite 
briquets were made and, used as 


follows, in thousand tons: Household and 
small consumers 8,581; exports 1,028; in- 
dustry 1,135; mine consumption 248; and 
miscellaneous 71. 


Petroleum.—Production of domestic pet- 
roleum increased 0.7 percent to 7.9 mil- 
lion tons or an average rate of 154,200 
barrels per day. Most of the increase was 
from the Alpine Foreland. Consumption 
increased 4.5 percent to a total of 98.1 
million tons. Nominal refinery throughput 
capacity increased by 20 million tons to 
109 million tons; 1967 throughput was 
79.5 million tons. In spite of the closure 
of the Suez Canal following the Near East 
crisis, West Germany’s requirements were 
fully met and stocks of crude and products 
increased 20 percent to 12.7 million tons. 
However, the crisis caused increases in 
c.i.f. crude prices. Prices of gasoline and 
light and heavy heating oil at the gas 
station increased temporarily. 

Excise taxes on petroleum products in 
1967 are estimated at about $2.41 billion 
compared with $2 billion in 1966. In ad- 
dition, taxes on motor vehicles in 1967 
totaled $710 million. 

Exploration.—Oil reserves on January 1, 
1968, were estimated at 91.4 million tons 
(98.276 million tons on January 1, 1967), 
of which 69.3 million tons were in the 
proven category. Natural gas reserves on 
January 1, 1968, totaled 274 billion cubic 
meters, of which 202 billion were in the 
proven category. 

There were no significant discoveries in 
the West German offshore area of the 
North Sea either in 1966 or 1967. By 
mid—1967, 10 wells had been drilled which 
were either dry holes or showed noncom- 
mercial gas. However, there were seven 
discovery wells inland. 
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Table 12.—Federal Republic of Germany: Petroleum and natural gas production by areas 


Area 1965 1966 
Petroleum, tons: 
North German basin: 
North of Elbe (Schleswig-Holstein) - -.-........_.-..- 853,217 858,184 
Between Elbe and Weser (Hannover)... 2,412,178 2,400,197 
Between Weser and bs o ooo ooo. 1,955,611 1,952,334 
West of Ems (Emaeland) - 20 22. ~.. 2,088,949 2,084,166 
Upper Rhine Valley ct Sa sore ot See Rees as 233 , 992 197,211 
Alpine Foreland (Bavaria) - 339,946 376,125 
OCA MAA hae idee 7,883 , 893 7,868,217 
Natural gas, thousand cubic meters: 
Between Elbe and Weser (Hannover)... 49,548 61,529 
Between Weser and Ems... o o ooo 1,172,056 1,654,843 
West of Ems (Emsland) -.- ooo 664,057 735,715 
Upper Rhine Valley... 2 o coco. 62,252 63,963 
Alpine Foreland (Bavana) -2-2-2-2 -2222222-------- 272,814 298,803 
a AR EES 2,220,727 2,814,853 


eem RET - 


1967 


887,305 
2,388,404 
1,941,773 
2,064,475 

201,854 

443,382 


az Romea. 


7,927,193 


3,713,763 


At the beginning of 1967, 43 drilling ing producing wells, and 9,025 meters of 


rigs were in operation. During the year, auxiliary drilling. Reduction 


in explor- 


230,772 meters of drilling was carried out ation drilling from 137,193 meters reflected 
(22 percent less than in 1966 when the sharp decline in Federal support for 


295,572 meters was drilled) consisting of exploration. Ninety-one wells 
90,416 meters of exploration, 82,626 met-  pleted—-32 exploration, 38 exte 
ers of development, 48,705 meters deepen- 21 production wells. Of the 


were com- 
nsions, and 
exploration 


Table 13.—Federal Republic of Germany: Shipments of petroleum products 


(Thousand metric tons) 


Commodity l 1965 1966 1967 
Domestic sale: 
Gasoline, all kinda ooo 12,103 14,374 15,343 
Kerosine including turbofuel. ooo 653 841 1,066 
Diésel Ollas EE 7,315 7,874 7,710 
¡AAA A dee 41,435 46,494 47,923 
Liquefied petroleum gas__-_.._..._---.-_---_-.------.------------ 1,407 1,540 1,674 
Lube oil and ereagen ----ocoocococoooocococooooonocon 836 845 795 
Petroleum coke: iaa a o iaa 349 455 390 
Bitüiheh ee ls 3,528 3,872 3,936 
Refinery Fases oc ss is a is EE e 1,059 1,590 2,043 
Other DEER ee es 461 584 661 
Tonale cee A eet ne oe A 69,147 78,470 81,540 
Consumed by refineries: 
A A AA 2,892 2,992 3,212 
Rennery pás APA A en ee 1,555 1,594 1,790 
Petroleum coke. cia iio src aa 214 208 221 
e A II AA IN A A 4,661 4,795 5,229 
Bunker deliveries: 
Gas and diesel Ol EEN 661 787 745 
Fuel: a wee a do 2,840 3,089 2,578 
ÉIS 37 35 34 
Tol A A a ee eee ie eee sss 13,537 3,911 3,357 
Export SE 5,145 5,531 6,352 
Other shipments ee ee a e aa 1,040 1,062 1,068 
Changes in refinery stock"? 0 is ii taa bes it —201 742 1,050 
Balancing factor’? cora li SE — 186 — 806 —2 
Total products available `. 83,143 93,704 98,587 


1 Details do not add because of rounding. 
2 Plus denotes add; minus denotes substract. 
8 Apparently changes in nonrefinery stocks. 
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wells, three discovered oil (all in the 
Alpine Foreland) and four discovered gas 
(two in the Weser-Ems area and two in 
the Alpine foothills). Of the 59 production 
and extension wells, 39 struck oil or gas. 

Of the oil wells, Darching 1, located 
30 kilometers southeast of Munich, was 
considered important. The other two, 
Wald 1 and Hosskirch were commercially 
less attractive. Darching 1 of DEA/Mo- 
bil/Gewerkschaft Elwerath discovered oil 
at a depth of 4,393 meters® in Eocene 
sandstone. Among the gas wells, Hesterberg 
Z1, between Weser and Ems and Recht- 
mehring 1 in the Alpine Foreland were 
the significant gas discoveries. 

Consumption and Trade.—The total 
consumption (shipments) of 98.6 million 
tons comprised the following in million 
tons: Domestic sales 81.54; refineries own 
consumption 5.22; bunkers 3.36; and ex- 
ports 6.35; the remainder was accounted 
for changes in refinery and nonrefinery 
stocks. Gasoline had the highest rate of 
increase (6.7 percent) in domestic sales, 
followed by middle distillates (4.1 percent) 
and heavy oil (0.2 percent). Actual in- 
land consumption of the three categories 
were 12.2, 35.65, and 19.98 million tons, 
respectively, and the remainder was light 
fuel oils. 

In 1967, Germany imported 72 million 
tons of crude oil valued at $1,164 million. 
Crude imports were 6.4 percent higher in 
tonnage than in 1966. Although import 
requirements were met, boycott action by 
a number of producing countries caused 
a shift in sources from Libya toward the 
Persian Gulf area. 

Imports other than crude totaled 19,- 
083,535 tons and consisted of 1,590,608 
tons of partly refined crude; 16,747,367 
tons of gasoline, middle and heavy dis- 
tillates, and lubricants; and 745,650 tons 
of paraffins, solvents, waxes, vaselines, 
bitumens, asphalts, salvents, and similar 
non-fuel products. 

Natural gas imports from the Nether- 
lands rose from 50 million cubic meters 
in 1966 to 785 million cubic meters valued 
at $10.6 million. However, of the imports, 
441 million cubic meters were accounted 
for by the West German share in the gas 
recovered on the Netherlands side of the 
Slochteren field. 

West German exports of petroleum pro- 
ducts increased 13.4 percent in volume to 
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8,035,100 tons (including 81,700 tons of 
crude oil) value at $175 million. Heavy 
fuel oil was the most important export 
item followed by gasoline. 

As a result of the closure of the Suez 
Canal c.i.f. price of crude increased; some 
companies reported increases of $7.00 to 
$7.50 per ton. The mean price computed 
for all crude rose from $14.68 per ton in 
the first half of 1967 to $17.60 per ton in 
the second half of 1967. To pay for the 
extra freight cost, prices were increased 
in a number of steps by a total of about 
5 cents per gallon for gasoline, 4.25 cents 
per gallon for light heating oil, and $2.50 
per ton for heavy oil. These price in- 
creases were investigated by the Federal 
Cartel Office. By November, gasoline 
prices were reduced by approximately half 
of the original increase. 

Refining.—Refinery output was equi- 
alent to 97 percent of inland consumption 
and 80 percent of total consumption. Re- 
finery expansion included the completion 
of three refineries at Vohburg by BP, at 
Burghausen by Marathon, and at Karen- 
thal jointly by Saarbergwerke and French 
interests. The expansion of Shell’s Godorf 
refinery add 4.3 million tons and the ex- 
pansion of Esso's Karlsruhe refinery 4.5 
million tons to the total. There were also 
increases in the capacities of the Raunheim, 
Neustadt, and Emden refineries. The out- 
put of the refineries was at 86 percent of 
the nominal capacity. The Marathon re- 
finery produces primarily ethylene and 
acetylene and lesser quantities of fuel oil 
and coke. Products of the Klarenthal re- 
finery are in percent: gas 3; naptha 26; 
middle distillates 38; and heavy fuel oil 
33. 

Projected refinery capacity is 147 mil- 
lion tons by 1975. Mobil Oil A.G. was 
building a refinery at Woerth on the Rhine, 
with 3.5 million tons throughput capacity, 
scheduled to go into operation in 1970. 
The crude oil will be obtained from the 
Transalpine Pipeline and the Rhine-Dan- 
ube pipeline. The refinery will comprise 
a vacuum top distillation unit (3.5-million- 
ton capacity), a reformer (600,000 tons 
per year), a catalytic cracker (600,000 
tons per year), a catalytic desulfurization 
unit, and a sulfur recovery unit of 25 tons 


per day capacity. 


6 Erdoel u. Koehle. V 21, January 1968, p. 47. 


THE MINERAL INDUSTRY OF THE FEDERAL REPUBLIC OF GERMANY 


Table 14.—Federal Republic of Germany: 


313 


Nominal capacity of petroleum refineries on 


January 1, 1968 


Through- 
put 
capacity 
(thou- 
sand SS 
per year 
Company and location: 
BP Benzin-und 
Petroleum, AG.: 
Hamburg......... 4,300 
Dinslaken........ 5,000 
Vohburg.......... 4,400 
Caltex Deutschland, 
GmbH: 
Raunheim........ 4,000 
Deutsche Erdoel, 
AG (DEA): 
Heide............ 3,000 
DEA-Scholven 
GmbH: 
Karlsruhe........ 6,200 
Deutsche Shell AG.: 

amburg- 

Harburg........ 4,300 
Monheim......... 340 
Godorf........... 8,300 
Ingoldstadt....... 3,000 

Elfmineraloel: 
Speyer........... 2, 200 
Erdoelwerk Frisia 
Emden........... 2,250 
Erdoel Raffinerie 
Ingolstadt AG. 
(ENI): 
Ingolstadt........ 2,400 
Erdoel Raffinerie 
Mannheim GmbH: 
Mannheim........ 2,500 
Erdoel Raffinerie 
Neustadt GmbH: 
Neustadt/Danube. 3,500 
Esso AG.: 
Hamburg......... 3,600 
Cologne.......... 5,500 
Karlsruhe........ 8,500 
Ingolstadt........ 3,950 
Gelsenberg-Benzin 
AG.: 
Gelsenkirchen- 
Horst. ......... 7,000 


Source: Erodel und Kohle, V. 21, January 1968, p. 48. 


Distribution of ownership of the refiner- 
ies by principal companies at the end of 
1967 was as follows, in percent: Esso 19.8; 
Shell 14.6; BP 12.6; Deutsche Erdoel AG 
8.4; and Gelsenberg 6.4 

Transportation.—During the year, West 
German refineries received 72.8 million 


Through- 
put 
capacity 
(thou- 
sand tons 
per year) 
Company and location: 
Gewerkschaft Erdoel 
Raffinerie: 
Deurag-Neurag, 
Misburg........ 2,550 
Emsland, Lingen.. 3,750 
Gewerkschaft-Julius 
Schindler: 
Hamburg......... 340 
Kleinholz and 
Company: 
Essen............ 750 
Marathon Chemische 
Werke AG.: 
Berghausen....... 2,000 
Mineraloel und 
Asphaltwerke AG.: 
Ostermoor........ 550 
Mineraloel Werke: 
Pee ed 18 
Mobil Oil AG.: 
Bremen.......... 1,800 
Purfina Mineraloel- 
raffinerien: 
Duisburg......... 2,000 
Muelheim........ 500 
Ruhrchemie AG.: 
Oberhausen- 
Holten......... 550 
Saarland Raffinerie: 
Klarenthal........ 1,250 
Scholven-Chemie AG.: 
Gelsenkirchen- 
Buer........... 4,400 
Union Rheinische 
Braunkohle-Kraft- 
stoff AG.: 
Wesseling......... 4,000 
Wintershall AG.: 
Salzbergen........ 335 
Totales 109,033 


tons of foreign crude oil—56.9 million tons 
through large crude oil pipelines and 15.9 
million tons discharged directly at the 
processing plants located at ports or trans- 
ported to inland refineries by inland water- 
way tankers or rail tank cars. The first 
crude piped through the Trans Alpine 
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pipeline from Trieste, arrived in Ingolstadt 

in October. Breakdown of total crude oil 

receipts by ocean terminals was as follows, 
in percent: Wilhelmshaven 25.9; Marseilles 

23.8; Rotterdam 20.7; Hamburg and Bruns- 

buettelkoog 17.1; Genoa 7.12; Emden 2.5; 

Trieste 1.96; and Bremen 1.35. 

West Germany’s tanker fleet at yearend 
totaled 2 million deadweight tons, ade- 
quate for supplying perhaps 30 percent of 
the country’s petroleum requirements. 

The first construction phase of the 
Brunsbuettelkoog deep water terminal, sit- 
uated at the western entrance of the Kiel 
canal was completed during the year. The 
facilities can accommodate 65,000 ton 
tankers. The fairway, used by tankers 
going to the Wilhelmshaven terminal of 
the Northwest pipeline, was deepened to 
handle 120,000-ton tankers. 

Pipelines under construction during the 
year were as follows: 

1.A 36-inch 170-kilometer crude pipeline 
from Rotterdam to Duesseldorf, serving 
refineries in Cologne, Gelsenkirchen, and 
Raunheim; | 

2.A 16-inch 230-kilometer crude-product 
pipeline to the Klarenthal refinery near 
Saarbruecken from Rohwiller on the 
South European Pipeline from Mar- 
seilles; 

3.A 16-inch 260-kilometer 4-million-ton- 
annual-capacity line from Ingolstadt to 
Eggolsheim, north northwest of Ingol- 
stadt. SCH 

The Burghausen refinery is supplied by a 

12-inch, 62-kilometer pipeline with a 

3.25 million ton annual capacity. The 

pipeline starts at Steinhoering on the Trans 

Alpine Pipeline. The Klarenthal refinery 

is supplied by a 105-kilometer pipeline 

from Oberhoffen on the South European 

Pipeline.’ | 
Distribution.— According to Erdoel In- 

formationdienst, at the beginning of the 

year there were 46,262 gas stations in the 
country including West Berlin (42,865 in 

1966). Classified by major brands, the 

total included 7,550 Aral; 6,360 Shell: 

6,350 Esso; 4,880 BP; and 4,800 DEA. 

The increase in the number of gas stations 

(3 percent) was less than the 6-percent 

increase in sale of motor gasoline so that 

average sale per outlet increased. 

Industry developments.— West German 
participation in foregin petroleum explor- 
ation has increased. German companies, 
alone or in association with others, held 
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concessions in the Persian Gulf (Iran, 
Dubai, Muscat, and Oman), Algeria, Li- 
bya, Spain, Ethiopa, Morocco, Peru, Neth- 
erlands, and the United Kingdom. Oil 
production by West German companies 
abroad totaled about 3.5 million tons (2.2 
million tons in 1966), of which 3.3 mil- 
lion tons was from Libya. 

In October 1966, eight West German 
petroleum companies ê formed a subsidiary, 
Deutsche Mineraloel-Explorationgesellsch- 
aft GmbH (Deminex), in which they pooled 
their resources for exploration outside West 
Germany. Collectively these companies 
own refining facilities with an annual 
throughput of 27 million tons and have 25 
percent of the market but do not have 
adequate crude resources. Two of the 
large members of Deminex, Scholven- 
Chemie and Gelsenberg, were considering 
a merger. Deminex called for increased 
Government support, in way of tax ad- 
justments (depletion allowance), more gen- 
erous aid for exploration, and controls on 
supply of crude and products in lieu of a 
voluntary scheme of restraint. 

Contental Oil Co. announced plans for 
the expansion of activities of its German 
subsidiary, Conoco Deutschland Inc., Ham- 
burg. The company’s gas stations, num- 
bering 380, were slated to be increased. 
Continental has a 10-percent holding in 
the DEA-Scholven refinery .at Karlsruhe 
and a 50-percent holding in Condea Pet- 
rochemie Gesellschraft, a petrochemical 
producer. 


Natural Gas.—Natural gas reserves of 
West Germany on January 1, 1968 were 
estimated at 274,000 million cubic meters 
compared with a current annual demand 
of 3,400 million cubic meters. Reserves 
at end of 1966 totaled 241,000 million 
cubic meters, almost 75 times the produc- 
tion of that year. About 95 percent of the 
reserves are in Lower Saxony; most of the 
remainder are in Bavaria. Annual demand 
is expected to increase to 25,000 million 
cubic meters by 1975 of which 10,000 
million cubic meters may be satisfied by 
indigenous sources. During the year the 
Bierwang gasfield, the largest in Bavaria, 
was put into production. 

ae and Gas International. November 1967, 


p. 48. 
8 Gelsenkirchen Bergwerks AG, Scholven- 
Chemie AG, Wintershall AG, Preussag AG, 
Union Rheinische Braunkohlen-Kraftstoff AG, 
C. Deilmann Bergbau GmbH, Saarbergwerke 
GE Deutsche Schachtbau- und Tiefbohr 
mbH. 
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West German gasfields produced 3,714 
million cubic meters of natural gas in 
1966 (3,272 million cubic meters excluding 
natural gas from the Ems border estuary), 
an increase of 32 percent over the pre- 
ceding year. An additional 624.3 million 
cubic meters of associated gas brought the 
total to 4,338 million cubic meters. The 
Weser-Ems region contributed 67 percent 
of the natural gas output (60 percent in 
1966). Contributing to this increase were 
the recently developed Hengstlage and 
Doetlingen fields of the south Oldenburg 
area. 

During the year, there were negotiations 
on arrangements to bring Dutch natural 
gas to southern Germany. These ar- 
rangements looked toward establishing a 
single purchasing company with partici- 
pation of Gasversorgung Sueddeutschland. 

Gas imports increased to 785.5 million 
cubic meters. An extension of the trunk 
gas pipeline from Arnhem was under con- 
struction; the extension will go to Cologne, 
Koblenz, Frankfurt, and Mannhein. Three 
companies were formed in 1967 to trans- 
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port natural gas to these areas: Nord- 
rheinische Erdgastransport, GmbH, Mittel- 
rheinische Erdgastransport GmbH, and 
Sueddeutsche Erdgastransport. GmbH. 

Supply of Dutch natural gas, contracted 
for in 1965 by Ruhrgas Aktiengesellschaft, 
started to flow in the completed section 
of the above line during the year. De- 
leveries of gas through the extended pipe- 
line to various regional gas distributing 
groups (notably Ruhrgas and Thyssengas) 
are to reach 10,000 million cubic meters 
per year by 1975. Negotiations were car- 
ried out envisaging deliveries of Dutch 
natural gas to gas distributing groups op- 
erating further south. These negotiations 
looked toward establishing a single pur- 
chasing company with participation of 
Shell, Esso, and the following: Gasversor- 
gung Sueddeutschland, a regional distribu- 
tion company with a grid in Baden-Wuert- 
temberg; Bayerische Ferngas A.G., a dis- 
tributing company in Bavaria; Saargas 
GmbH and Gasunion, Frankfurt. This 
large grouping would assure an adequate 
market for the gas. 
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The Mineral Industry of Ghana 


By Henry E. Stipp’ 


Ghana in 1967 continued to maintain 
its world position as a significant producer 
of gold, diamonds, manganese ore, and 
bauxite. In addition it became a poten- 
tially significant aluminum producer when 
the 103,000-ton-per-year Volta Aluminum 
Co., Ltd. (VALCO) smelter at Tema 
started producing at midyear. The value 
of mineral production (excluding petro- 
leum refinery products) was estimated at 
more than $66 million? compared with 
about $65 million in 1966. The value of 
1967 production was equivalent to about 
3.7 percent of the gross national product 
of $1,800 million (current prices). 

Gold, manganese ore, and diamond ex- 
ports continued to provide a significant 


patriates and 20,902 Africans in the 
fiscal year beginning April 1, 1966, in- 
cluding about 18,000 in the gold mining 
industry. In addition an estimated 6,000 
African contract diggers worked Gov- 
ernment-allotted diamond mining leases. 
The Government halted issuance of native 
digger licenses in late 1965 but instituted 
a new digger licensing system in March 
1967. At yearend a new Board of Di- 
rectors of the Ghanaian Diamond Market- 
ing Board was inaugurated following ex- 
piration of the previous Board’s term. 
Operations of the Board were being 
studied by a Government commission but 
by the close of 1967 changes recom- 


amount of foreign exchange. Employment mended by the commission were not 
by the minerals industry totaled 402 ex- adopted. 
PRODUCTION 


Ghana’s mineral commodity production 
consisted chiefly of gold, diamond, re- 
fined petroleum products, aluminum, 
manganese, and bauxite. Output of gold 
increased substantially although it re- 
mained below the 1963 peak. Ashanti 
Goldfields Corp., Ltd., experienced an- 
other good year, but the State Gold Min- 
ing Corp.’s output again declined as 
reserves were becoming depleted. 

Diamond production decreased mod- 
erately despite the use of more efficient 
washing facilities by the largest producer 
Consolidated African Selection Trust, 
Ltd. A shortage of spare parts and re- 
placement equipment caused by import 
licensing, hampered diamond mining 
operations. Individual digger output con- 
tinued to drop as a result of Government 
restrictions introduced to combat diamond 
smuggling. New African digger licensing 
regulations introduced in early 1967 
failed to stimulate digger output. 


Manganese production dropped signifi- 
cantly, and reserves of high-grade ore re- 
portedly were limited. 

Bauxite mining continued satisfactorily 
at the Kanayerebo deposit, and pre- 
liminary work was carried out on the ad- 
jacent Ichiniso deposit to prepare it for 
production by late 1968. Limited produc- 
tion of aluminum began at midyear and 
by November had reached annual capacity 
of 103,000 tons. Output of iron and steel 
products increased as a result of greater 
efficiency in plant operation. Petroleum 
refinery output was down considerably 
from that of 1965, probably as a result 
of a change in the source of imported 
crude. 

Division 


1 Physical scientist, of Interna- 


tional Activities. 

2 Where necessary, values have been nom 
verted from Ghanaian national currency 
U.S. dollars at the following rates: For 1966 
and p ing years—1 Ghana EES 17; 
for 1967—1 new Ghana cedi=US$0.98 
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Table 1.—Ghana: 


MINERALS YEARBOOK, 1967 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1963 
Metals: 
Aluminum... 2.262526 26cceeeesseues ` e E A e 
¡0 EE 314,359 
00 A ee a ee troy ounces.. 921,255 
Iron and steel: Steel semimanufactures__. _____-_- 
Manganese ore ooo 407,436 
Silver (exports)----------- troy ounces. _ 4,8 
Nonmetals: 
Diamond: 
Gem .----------- thousand carats. . r4 
Industrial. `. __.........----. o... 2,678 
Nd WEE do.... _ * 2,682 
Mineral fuels: 
Petroleum refinery products: 
Gascolne ooo ccoo 35,303 
Kerosine and jet fuel_._..._._____. 24,121 
Distillate fuel ol `. ` 65,833 
Residual fuel ol ...............- 62,023 
¡A ec st celles 28,685 
A ege do 215 .965 
e Estimate. r Revised. NA Not available. 


1964 1965 1966 1967 
o Va ease tere 39 , 702 
250,386 319,267 322,947 350,961 
864,917 755,191 684,895 762,609 
IÓ e 8,000 e 8,000  *12,000 
462,067 604,023 587,382 498,389 
r 378 r 25 282 254 
r 2,290 r 2,248 2,537 2,283 
2,668 r 2,273 2,819 2,537 
154,465 141,766 NA 143,376 
50,333 - 49,032 NA 89,277 
268,032 262,306 NA 186,333 
263,444 245,542 NA 54,585 
1,437 1,805 NA 47,717 
737,711 700,451 NA 521,288 


1 In addition to commodities listed, cement production started in 1965, but output data are not available. 
Stone is also quarried; output average about 1.5 million cubic yards annually. 


TRADE 


Ghana’s minerals and metals trade con- 
tinued to have a favorable balance in 
1965 and 1966; however, trade in all 
commodities displayed the usual unfavor- 
able balance, as shown below: 


Value Mineral 
(million dollars) commod- 
ities’ 
Mineral Total share of 
commod- trade total 
ities! (percent) 
Exports 
1965......-... 64 319 20 
1966________- 60 269 22 
Imports: 
1965. -.--.-... 60 451 13 
1966..-.:.-.--.. 51 353 14 
Trade balance: 
966 222525535 +4 —132 XX 
1966________- +9 — 84 XX 


XX Not applicable. 
1 Values given are for those commodities listed in 
tables 2 and 3 of this chapter. 


- Source: Central Bureau of Statistics (Accra). 
External Trade Statistics of Ghana. V. 15, No. 12, 
December 1965, 279 pp. and v. 16, No. 12, December 
1966, 265 pp. 


Principal mineral commodity exports in 
1966 were gold bullion valued at about 
$23.9 million, manganese ore valued at 
more than $17 million, and diamond 
valued at more than $15 million. The 
United Kingdom was the leading recipient 
accounting for about $33 million, followed 
by Belgium-Luxembourg (more than $6 
million), and the United States (almost 
$3 million). 

Ghanaian mineral commodity imports 
consisted chiefly of iron and steel prod- 
ucts valued at $10.3 million, cement ($9.7 
million), crude petroleum ($9.1 million), 
petroleum refinery products ($6.6 mil- 
lion), and aluminum and aluminum prod- 
ucts ($6 million). The U.S.S.R. was the 
principal supplier on a value basis, pro- 
viding mineral commodity imports valued 
at more than $16.4 million; other major 
suppliers were the United Kingdom ($10.6 
million), the United States ($8.6 mil- 
lion), and West Germany ($2.5 million). 
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Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum: 
Baute -.--------- thousand tons.. * 282 311 All to United Kingdom. 
Semimanufactures. 200020. 13 8 All to Liberia. 
Gold bullion........ thousand troy ounces. . 783 690 All to United Kingdom. 
Manganese ore --------- thousand tons. _ 574 598 ee States 247; Norway 207; Canada 
Scrap, nonferrou8S.------------------------- 1,041 944 Belgium-Luxembourg 372; United King- 
dom 193; West Germany 147. 
Nonmetals: 
Cement 5.5.56 3 a ee 146 4 All to United Kingdom. 
Diamond.______..--_--.-- thousand carats.. 3,084 1,999 Belgium-Luxembourg 832; United King- 
don 799; Netherlands 217. 
Mineral fuels: | 
Petroleum: 
Crude and thousand 42-gallon barrels.. _ ___- 57 All to Italy. 
partially refined. 
Refinery products: 
Gasoline. .-.-.-----....--...-0d0.... 50 -..--- 
Kerosine- 0002022. do. 4 GE 
Distillate fuel ol do. 293 Nigeria 4; United Kingdom 1. 
Residual fuel oil_-_____._.... do. 1,260 1,415 All to Italy. 
Other, mainly lubricants_ ` do ` ` 36 ____- 
r Revised. 
Table 3.—Ghana: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum and alloys: 
o ANA A 288 210 All from United Kingdom 
Semimanufaeturen 6,004 7,180 E Kingdom 537; United States 
GER and alloys, semimanufactures. "1,014 477 United Kingdom 393; United States 46. 
Bullion troy ounces.. __.__-- NA 
Partly worked_________-_- do 1,904 NA 
Iron and steel: 
Pig iron and Ierroallovg. 357 1,299 United Kingdom 260; Norway 97. 
Ingots and similar forms----.-.-- 3,148 332 All from United Kingdom. 
Semimanufactures: 
Bars and rode NÓ 133,011 311,752 France 169,717; East Germany 130,978. 
Angles, shapes and sections. _ 2,644 2,930 United Kingdom 2,124; West Germany 409. 
Plate, sheet, hoop and strip. 15,057 9,329 United Kingdom 3,407; United States 
2,028; Japan 1,211. 
Rails and accessories.._..... 1,241 819 United Kingdom 637; Italy 152. 
JEE 2,234 916 China, mainland 337; West Germany 262. 
Tubes, pipes and fittings. -..- 19. 564 14,259 United Kingdom 7, 441; West Germany 
3,428; Italy 1,789. 
Castings and forgings. -...-- 1,834 1,181 Italy 790; United Kingdom 311. 
TOt@l <6 cutee Scotia 179,090 342,817 
Lead: 
Ore and concentrates________..- all. usoica 
Ingots and semimanufactures, in- 472 1,355 United Kingdom 1,234; Belgium-Luxem- 
cluding alloys. bourg 100. 
Silver, unworked and troy ounces.. 176 NA 
semiworked. 
a and alloys, ingots and semimanu- 70 187 United Kingdom 123; West Germany 57. 
actures. 
Zinc and alloys, ingots and semimanu- 1,046 323 Australia 203; Japan 101. 
factures. 
Metals, not elsewhere specified: 
Ore and concentrates (primarily 116 128 All from Nigeria. 
manganese). ` ` 
Oxides, mainly for paint and 685 22,710 United States 18,613; United Kingdom 
other metallic compounds. ,295. 
Scrap, nonferrous.._._._._._..-- 20 NA 
Ingots and semimanufactures. - _ - 7 7 All from United Kingdom. 


See footnotes at end of table. 
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Table 3.—Ghana: 


MINERALS YEARBOOK, 1967 


Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 
Nonmetals: 
Abrasives, natural... 
Cement.___.______.- thousand tons. . 
Lé TEE 


Clay, construction materials, 
tile, etc. 
Fertilizer materials: 
Crude, all types. --__.-----.-..- 
Manufactured, all types 


brick, 


eee wee - = wm 


me emp em em we we ee ee ee em e em we em es 
wm ep e vm vm e op ep em e e me mm e mm ew wm em em wx e rm em en em ep e 
= æ æ e vm m mm e mm em gr em a er ex mm rm cm ex em op we e em e en em em we 
em o mm e vm er rm om em em em vm vm vm mm e mm o em e em wm e e ve 


ep æ mm zm ep en em em wm em en e em ver em e: men em op e en mm em e ep em o mm e es 


Sodium and potassium compounds: 
Potash, caustic 
Soda, ceäugtie -------------- 

Stone, sand and gravel: 

Dimension stone, worked._._._.... 
Grinding stone and wheels 
Undifferentiated 

Sulfur in = forms: 


Cru 
Sulfuric acid and other inorganic 
acids. 

Nonmetals, not elsewhere specified: 
Chemicals, inorganic.__......... 
Gases, hydrogen and other....... 
Minerals, crude 

Mineral fuels: 
Coal, coke, and briquets 


Petroleum:! Crude 
thousand 42-gallon barrels. . 


Refinery products: 


Gasoline___________- do 
Jet fuel and kerogine do ` 
Distillate fuel ol ` `. do 
Residual fuel oul _._.. do 
Lubricating oil. ...... do... 
Other liquid products.do...- 

Total `, do 


Other solid products. .._....-. 
Asphalt and bitumen..._.... 


Tar, pitch, and other crude chemicals 


from coal, oil, and gas. 


r Revised. NA Not available. 


value. 


1965 


r 108 
525 


2,977 
18,517 


1,198 
27,758 


4,233 


4,639 
12,227 
221 


1966 Principal sources, 1966 


U. Ce R. 285; Poland 97; United Kingdom 


France 433; United Kingdom 285; Switzer- 
land 221. 
United States 5,441; United Kingdom 2,071. 


Nigeria 268. 

Ke? Kingdom 3,245; West Germany 
West Germany 15. 

AM from France. 

United Kingdom 2,356; West Germany 681. 


United Kingdom 269; West Germany 323. 


United Kingdom 3,240; Italy 100. 


Italy 1,533. 
China, mainland 342. 
West Germany 3,697; United States 1,855. 


9 All from West German vo 
Yugoslavia 100; United Kingdom 12. 


United Kingdom 108; Nigeria 17. 
United States 105; Nigeria 10. 
United States 2,771; Norway 366. 


Poland 30,091; United Kingdom 10,283; 
Nigeria 9,737. 


All from U.S.S.R. 


70 Italy 51; Netherlands Antilles 15. 
66 All from Ivory Coast. 


NA 
NA 
17 rep FP pecom 37; Nigeria 17; United 
tat 
1 All from United States. 
214 
81 West Germany 25; United Kingdom 24; 
France 28. 
2,769 West Germany 1,039; Netherlands 293; 
United Kingdom 211. 
9,431 neral 4,549; Netherlands Antilles 
625 United States 568; United Kingdom 50. 


! Does not include small quantities of manufactured gas (liquefied petroleum gas), given only in terms of 
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METALS 


Aluminum.—The 


Company, Ltd. (VALCO), 


Volta Aluminum 
a private 


Ghanaian firm financed by Kaiser Alu- 


minum & Chemical Corp. 
and Reynolds Metal Co. 


(90 percent) 
(10 percent), 


began operation at midyear of the first 


potline (100 cells) of its 103,000-ton-per- 
year aluminum smelter at Tema. The first 
export shipment from Tema, more than 
15,000 tons of ingots destined for the 
United Kingdom, was recorded in 
August? and by November, output had 


3 Overseas Review (London). Ghana. Novem- 
ber 1967, p. 61. 
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reached capacity level.4 In 1967 the 
smelter used as raw material, alumina 
imported from the Western Hemisphere. 
Financial incentives have been offcred to 
VALCO to use Ghanaian bauxite in its 
smelter within a 10-year period, but to 
do so would require construction of an 
alumina plant in Ghana at a cost of about 
$90 million. VALCO was scheduled to 
purchase 300,000 kilowatts of electric 
power from the Volta River Authority 
plant at Akosombo, at a cost of about 
$2 million annually. 

The Ghana Pioneer Aluminum Com- 
pany, Ltd., planned to establish a rolling 
mill at Tema by yearend 1967° that re- 
portedly will use ingots produced by 
VALCO. Ghana Pioneer has received or- 
ders valued at $14 million for cooking 
utensils and cutlery from Togo, Dahomey, 
Liberia, Ivory Coast, Upper Volta, and 
Nigeria. 


Bauxite.—The Ghanaian Geology Sur- 
vey has estimated that bauxite deposits in 
the Eastern, Western, and Ashanti regions 
may total 400 million tons.£ In 1967, 
British Aluminum Co., Ltd. (BAL), was 
exploiting a deposit at Kanayerebo near 
Awaso, and in 1966 produced and ex- 
ported 322,932 tons to their alumina plant 
in Burntisland, Scotland. The country's 
largest deposit, at Aya-Yenahin near 
Kumasi, reportedly was not being worked 
because of inadequate transportation. 
Ghanaian bauxite ore is of low grade (38 
to 52 percent aluminum oxide) compared 
with ore from Guinea’s Boke deposit 
which contains 54 percent aluminum 
oxide. 


Gold.—Ashanti Goldfields Corp. Ltd., 
proved 1,220 feet of gold bearing rock, 
with an average width of 8.2 feet.” The 
ore reportedly contained 5.45 troy ounces 
of gold per ton. The Government-oper- 
ated Bibiani gold mine, 80 kilometers 
west of Kumasi, was scheduled to be 
closed. In calendar 1966 the mine recov- 
ered 19,568 troy ounces of gold from 
130,208 tons of ore, averaging about 0.2 
troy ounce per ton. Reserves at yearend 
1965 were estimated at 387,135 metric 
tons. The mine employed 84 staff per- 
sonnel and about 2,400 workers. 

In 1967 the Board of Directors of the 
State Gold Mining Corp. was reconsti- 
tuted.? This corporation and its predeces- 
sor Government agencies have been re- 
sponsible for mine administration since 
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1961. The five gold mines under Govern- 
ment control have operated at a deficit 
of about $4.2 million annually; however 
the Government continues operating the 
mines despite the deficit in order to pro- 
vide employment for large numbers of 
workers. 

A National Liberation Council De- 
cree was issued warning persons in pos- 
session or control of State Gold Mining 
Corp. property to inform the Corporation 
of their holdings. Failure to comply with 
the decree would subject the person, upon 
conviction, to a fine or imprisonment.? 
Under previous directors, corporation 


property was transferred from one site to 


another, sold, or lent, without records 
being kept, and it has been estimated that 
between 25 and 30 percent of the corpora- 
tion’s property could not be accounted 
for. In 1961 the value of plant equip- 
ment and minerals of the State Gold Min- 
ing Corp. was reported at $15.4 million. 


Iron and Steel.—Output at the Tema 
Steelworks Corp. (formerly Kwame Nkru- 
mah Steelworks Corp.) increased to 40 
percent of its 30,480-ton annual capacity. 
Its product reportedly was comparable 
with the low-grade European steel im- 
ported by Ghana. In operation of the 
plant, important economies such as dis- 
continuing the use of paper bags as slag 
containers, and the use of an ingot ex- 
truder to eliminate wear on molds, have 
been introduced. A team wage incentive 
plan was instituted in the melt shop and 
rolling mill to reward efficiency. A small 
foundry under construction will enable 
molds to be made in Ghana from imported 
pig iron and scrap molds, thus saving 
foreign exchange expended for finished 
molds imported from Europe. The steel- 
works also made plans to pay a higher 
price for locally purchased segregated 
scrap. At yearend 1967 the plant em- 
ployed a general manager, five expatriate 
technicians, six Ghanaian supervisors, 
and 420 laborers. 


4 U.S. Embassy, Accra, Ghana. State Depart- 
ment Airgram A-186, Dec. 3, 1967, pD. 4. 
5 Overseas Review (London). June 1967, 


. 59, 65. 
Pi Standard Bank Review (London). Smelt- 
ing Aluminum in Ghana. February 1967, p. 4. 
T U.S. Embassy, Accra, Ghana. State Depart- 
ment Airgram A-136, Oct. 8, 1967, p. 3. 
8 U.S. Embassy, Accra, Ghana. State De- 
partment Airgram A-200, Dec. 17, 1967, p. 5. 
a U.S. Embassy, Accra, Ghana. State De- 
partment Airgram A-100, Sept. 10, 1967, p. 5. 
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Manganese.—A battery manufacturing 
plant was scheduled for construction at 
Tema by Union Carbide Ghana, Ltd., a 
subsidiary of Union Carbide Corp. of the 
United States and the National Invest- 
ment Bank of Accra.* The plant will use 
hattery grade manganese ore produced at 
Nsuta by African Manganese Co., Ltd., 
another subsidiary of Union Carbide Corp. 
Annual output capacity of the plant was 
estimated at 30 million dry cell batteries. 

The limited quantity of high-grade ore 
reserves remaining has led African Manga- 
nese Co., Ltd., to initiate studies of low- 
grade ore beneficiation methods in the 
hope of developing a means to econom- 
ically exploit reportedly large reserves of 
such material. 


NONMETALS 


Cement.—A Norwegian concern, A 
and S Norway Cement Export, Ltd., and 
the Ghana Government agreed to form 
Ghana Cement Works, Ltd., to operate 
the cement clinker grinding plants estab- 
lished by the State Cement Works Cor- 
poration.” | 

The Government will hold 75 percent 
of the equity share capital, reportedly 
$2.8 million, and A and S Norway will 
manage the company and hold the re- 
maining 25 percent interest. The cement 
factory at Tema that began producing 2 
years ago supplied about 30 percent of 
domestic consumption. 


Diamond.—During the Ghanaian fiscal 
year beginning April 1, 1966, diamond 
output totaled 2,599,638 carats compared 
with 2,999,006 carats in the previous fis- 
cal vear 7 African diggers produced 38,- 
965 carats and mining companies pro- 
duced 2,560,673 carats during the year 
ending March 31, 1967. Consolidated 
African Selection Trust, Ltd. (CAST), 
recovered 2,449,000 carats in the fiscal 
year ending June 30, 1967. CAST com- 
pleted an extension to the milling section 
of its concentrator in June 1966 to treat 
a larger volume of gravel. Expanded wash- 
ing facilities at CAST mines have ex- 
ceeded the input capacity of the con- 
centrator. The company started a pre- 
liminary investigation of ground suitable 
for dredging operations. 

A new system for licensing diamond dig- 
gers was announced early in 1967 by the 
Government Diamond Mining Corpora- 
tion.* All diggers granted licenses will 


10 American Metal Market. 
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be required to sell their winnings to the 
Diamond Marketing Corporation. At mid- 
year the tax on export of diamonds from 
Ghana was abolished in order to encour- 
age the sale of stones in the official mar- 
ket. In November The Diamond Market- 
ing Corp. published a paper describing 
the system under which diamonds are 
bought and sold in Ghana.** During 1966 
the average number of persons employed 
in diamond mining was 3,848. 


Limestone.—According to the agree- 
ment between the Ghanaian Government 
and A and S Norway Cement Export, 
Ltd., the company agreed to study the 
possibility of using limestone from the 
deposits at Nauli for producing cement 
clinker. 


MINERAL FUELS 


Petroleum.—The Government pro- 
posed to divide imports of crude oil be- 
tween the U.S.S.R. and the six companies 
that market refined products in Ghana. 
More than 500,000 tons of crude were 
needed to supply the refinery at Tema 
from April through December. The 
U.S.S.R. had been shipping crude to the 
Ghana Supply Commission under a 2- 
year barter agreement. The six market- 
ing companies proposed to supply crude 
directly to the refinery and purchase sur- 
plus heavy fuel oil from the refinery 
according to cach company’s share of the 
Ghanaian market for refined products. In 
August the oil product distributors 
reached agreement with the Government 
to supply Ghana’s crude oil requirements 
for 6 months, starting September 1, 1967. 

In October 1966 a team of 44 Ru- 
manian and 15 Ghanaian technicians 
started drilling for oil at Atiavi in the 
Volta region.* Drilling also was started 
at Angola by a team of Rumanian tech- 


Union Carbide 
Unit To Build New Plant. V. 74 No. 122, 


June 27, 1967, p. 20. 
11 Overseas Review (London). August 1967, 
61. 


p. 

12 The Ghana Chamber of Mines Gre 
Fortieth Annual Report, list. April 1966 
3lst March 1967. Aug. 8, 1967, p.4. 


13 Standard Bank Review ( London). April 
1967, p. 13. 
4The Diamond Marketing Corp. (Ghana). 


Dësen Marketing in Ghana. November 1967, 


8 pp. D e 
15 Work cited in footnote 11. 


16 Petroleum Intelligence Weekly. Jan. 9, 


1967. pp. 3, 4. 
17 Quarterly Economic Review (London). 
The Economist 


Intelligence Unit, No. 1, 


January 1967, p. 4 
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nicians. By July 1967 the well at Atiavi 
was drilling at 5,000 feet in hard base- 
ment type rock and the Angola well was 
at a depth of 2,000 feet in continental 
sedimentary rock. No significant discoveries 
of oil have been reported. 

The Minerals Regulation of 1963 pro- 
hibited the holding of interests in the 
development of oil and gas deposits by 
any person who is not a citizen of 
Ghana. Officials of the Ministry of 
Lands and Mineral Resources stated that 
the regulation would not be changed, but 
applications for exploration concessions 
would be accepted from non-Ghanaian 
companies. Concession areas for applica- 
tion cover the continental shelf and vary 


18 U.S. Embassy, Accra, 


323 


in size from 5,000 to 10,000 square miles. 
Some leading international oil companies 
were reported to be interested in an off- 
shore area that the Ghanaian Govern- 
ment planned to open for bids. No 
seismic surveys of the area have been 
made, but it was estimated that 80 per- 
cent had limited prospects, because of 
poor structural development. The Ghana- 
ian Government has not indicated the 
terms it will require, but has published 
a brochure giving available geological 
information. 


Ghana. State De- 
partment Airgram A-191, Dec. 7, 1967, p. 1. 

Ge EE Intelligence Weekly. Oct. 23, 
1967, p. 5. 
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The Mineral Industry of Greece 


By Justin B. Gowen ” 


Preliminary figures for 1967 indicate 
a gross national product of somewhat more 
than $7 billion representing an increase 
of about 8 percent over 1966 at current 
prices. The output of mines and minerals 
based industries also showed a substantial 
increase, highlighted by the production of 
aluminum from Pechiney’s new Aluminum 
de Grece plant which was reported to have 
attained capacity output in 1967. Increases 
were also shown in the output of zinc con- 
centrates, and construction raw materials. 

On December 28, 1967 the Greek 


Goverment announced a Five Year Plan 


to cover the period 1968-72. Emphasis of 
the new plan is on goals, among which 
are an annual average increase of 8 per- 
cent in the gross domestic product, a 73- 


percent increase in fixed investment over 
that of the 1961-66 period, and an in- 
crease of 7 percent per year in produc- 
tivity. The total investment in mining 
during the new 5-year period is projected 
at $133 million, or 90 percent more than 
during 1962-66. The annual increase in 
output of the mining industry is projected 
at 10.9 percent. 


PRODUCTION 


In general, Greek production of min- 
erals and metals was higher in 1967 than 
in the previous year. By far the most sig- 
nificant increase was registered in the 
output of aluminum metal as the new 
facilities operated for the first full year at 
near rated capacity. A sharp increase in 
the production of ferronickel was reported 


for 1967; however, nothing further is 
available regarding the operation of the 
plant of Larco Co., S.A., which went on 
stream in 1966. Production of manganese 
ore apparently continued to decline in 


1967. 


1 Physical scientist, Division of International 
Activities. 
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Table 1.—Greece: 


Aluminum: 


Metal, primary... ooo 
Semimanufactures.- -` -- -22-22-22-22 


Chromite: 


Crude oo cee Cathe ee ete 


Copper and alloys: 


Copper, nene ad EE 


Iron ore 000. thousand tons. - 
Pig iron and castings____________- do. 
Steel, erude o o 


Rolled porodueta 00 0 0-0 


Lead-zine ores ------------_- thousand tons. - 
Lead: 


Ore, direct smelting oxidized____________- 
Concentrate_________________.-_------- 


Base bullion, primary unrefined- --._..-_- 
Refined, primary and secondary. --- - -- -- - 
Semimanufactures___:-_........_..-_---- 


Manganese ore: 


Crude or sl 


Nickel: 


r 
Ferronickel, 24 percent nickel_____._.__.._ 


EE ere thousand troy ounces. _ 
ine: 
Concentrate- ccoo 
Zinc content Lestimgatei. 
Nonmetals: 
Asbestos- EE 
Asbestos cement produetag -.---_------------- 
Barite: 
Crude è. 0. thousand tons. . 
Concentrate- ----------------- do...- 
Bentonite. tei ee raoba ee do... 
EMI bie is de os do 
Emery.------------ Eege 
Fertilizers: 
Nitrogenous. -.---.---..-. thousand tons. _ 
Phosphate: tee ceo eg leie att do____ 
Composite and mixed. .__.-_....-... do. 
GY DAUM EE do. 
MORON EEN do 
Magnestie: 
(ër e TEE do 
Caustic cealcined -` -2-2-2 ---- do___- 
Dead bunt. EEN 
Marie `, thousand cubic meters. ` 
PDerite ` thousand metric tons. - 
Pumice___..........-._------ thousand tons. - 
DTCC AAA ee ee ete do 
TEE do 
Cette earth (poozzolani do 
TEE gases 
Mineral fuels: 
¡A AAA thousand tons. - 
Lignite briouets --------------------- do___. 
Manufactured gas.._____million cubic meters. _ 


Petroleum refinery products: 


Liquefied petroleum gases_thousand tons. _ 


Aviation spirit. ___._....__.-___--- do___. 
Gascolne o ooo do. 
Kerosine@ 0503000 dci lis do. 
Distillate fuels: 
Gas Olson hw Soe ne ke do 
Diesel ol do 
Residual fuel ol ` do____ 
Lubrieants 000 000020. do 
Asphalt and btumen ----------- do 
d EE EE do 
Total A A a S do____ 
Refinery ga8------------------------- do 


p Preliminary. 
1 Includes some salable chromite in addition to concentrate derived from this crude. 


r Revised. NA Not available. 


1963 


51,179 
13,445 


1,293 


23,967 


r 3,526 
141 
14 


30 


1964 


r 40,099 
10,861 


1,022 
2,499 


A 
164 
210 

r 248 
NA 


2,434 


r 12,504 
r 8,130 


19,903 


r 1,850 
15 


1965 


r 42,395 
8,251 


73,644 
t 10,804 


20,340 


Production of metals and minerals 
(Metric tons unless otherwise specified) 


1966 


40,000 
NA 


3,588 
7,600 


223 


2 May contain some salable manganese ore in addition to concentrate derived from this crude. 


3 May contain some salable barite in addition to concentrate derived from this crude. 


4 Included with “Other.” 


1967 P 


50,000 
NA 


60,000 
15,000 


NA 
9,149 
238 


20,000 
10,400 


3,450 
7,600 
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TRADE 


Exports of mineral commodities from 
Greece in 1966 were valued at $52.2 
million, representing an increase of nearly 
63 percent over 1965. A large part of this 
increase (about 70 percent) was accounted 
for by the export of aluminum metal and 
semimanufactures from the new produc- 
tion facilities. Mineral commodity exports 
accounted for about 13 percent of Greece’s 
gross exports, which increased from $327.8 
million in 1965 to $406.0 million in 1966. 
The European Economic Community 
(EEC) was the most important area of 
destination, accounting for 50 percent of 
the mineral exports and 35 percent of the 
gross exports. The Federal Republic of 
Germany was Greece's most important 
individual customer, receiving about 17 
percent of Greece’s mineral exports and 20 
percent of the total exports. The United 
States received 13 percent of the country’s 
mineral exports and 10.5 percent of the 
gross exports. 

The value of mineral imports declined 
from $223.9 million in 1965 to $220.7 
million in 1966 while gross imports rose 
by about 8 percent to $1,222.9 million. 


The EEC was the most important supplier, 
both of mineral commodities (42 percent) 
and of total imports (41 percent). The 
Federal Republic was likewise the most 
important individual supplier, accounting 
for 13 percent of the minerals and 17 per- 
cent of the total. The United States sup- 
plied 1.5 percent of the minerals and 
about 11 percent of the total imports. 
Mineral trade compared with total com- 
modity trade in 1965 and 1966 was as 
follows: 


Value (million dollars) Mineral 


— —————— commod- 
Mineral Total ities’ 
commod- trade share of 
ities | total 
(percent) 
Exports: 
1965____.___-- 32.2 327.8 9.8 
1966_.._____-- 52.2 406.0 12.9 
Imports: 
1965..-.--.-..-. 223.9 1,138.7 19.7 
1966____.___-- 220.7 1,222.9 18.0 
Trade balance: 
¿AM —191.7 —805.9 XX 
1966________-- — 168.5 —816.9 XX 


XX Not applicable. 
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Table 2.—Greece: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


Metals: 
Aluminum and alloys: 
Bauxite__________- thousand tons. . 


Unwrought---------------------- 


; Semimanufactures Leg tec A 
Chromite... -2.22222222222222 


Copper and alloys: 
Copper matte ------------------ 
Scrap 
Semimanufactures. 


Iron and steel: 


Ingots and primary forms____.. .-_.- 
Semimanufactures: l 
Bars, rods, and sections______- 

Plates and sheets____________- 

Tubes, pipes, and fittings.....- 

Lead: Ore and eoncentrate _--------- 


Magnesium... 
Manganese ore and concentrate. _____-_- 


Nickel and alloys, all forms...........- 


Zine: 
Ore and concentrate______________ 


mer = eye ep mm e e e wm rs wwe mm e ew e mm ew mm e mm e e e we 


Nonmetals: 
Abrasives: 


1965 


433 


Emery, corundum, and other natural 206,748 


abrasives. 
Grinding stones- o ooo. 
Barite and witherite_________________- 


Brick and tile and refractory con- 
struction materials. 

Fertilizer, phosphatic (manufactured) - _ - 

Magnesite. -` -.-----2--------------- 


Pyrites, upnroasated. 
Stone and gravel: 
Dimension stone, rough eut... 


Building stone, unworked.._.___._... 
Gravel and crushed stone_________- 


Sulfuric acid. --.---------------------- 
Other organic acids__________._-_____-_- 
Inorganic bases. ..___..______--___--- 


Other nonmetallics: 
Slag, scale, and droen --.....-.-.-..- 
Mineral substances, n.e.S.-_----..- 


Mineral fuels: 
Petroleum refinery products: 
Gasoline-- o ooo 


Nonchemical coal and petroleum 


wastes. 
r Revised. NA Not available. 


159 
50,615 


154,354 


125,974 


1,601 
1,030 


135,663 


1966 


1,169 
27,580 


1,369 
20,671 


20,154 


192,743 


127 
48,316 


205,107 


99,599 
1,648 


10,397 
145,294 


20,686 


201 
260 
6,185 


2,726 
70,886 


Principal destinations, 1966 


eae 425; West Germany 375; France 


France 18,307; United States 7,583; 
Belgium-Luxembourg 5,787. 

Italy 714; Bulgaria 139; C prus 105. 

West Germany 11, 481; rance 7,360; 
Poland 1,830. 


All to Belgium-Luxembourg. 

West Germany 37; United Kingdom 12. 

South Viet-Nam 347; Netherlands 180; 
France 150; United States 129. 


West Germany 25,030; Netherlands 


6,753. 
Spain 10,496; Netherlands 9,652. 


Tunisia 2,995, Yugoslavia 2,459. 

Yugoslavia 119. 

Cyprus 436. 

Ww E Germany 5,550; Italy 2,400; France 
00. 


United States 18,280; West Germany 
3,520; France 1, 176. 


West Germany 9,070; France 4,570; 
Belgium-Luxembourg 3,748; Spain 
3,350. 

All to Belgium-Luxembourg. 

Belgium-Luxembourg 1,050; Spain 447; 
West Germany 140. 


United States 168,223; Canada 14,600; 
West Germany 3,852. 

West Europe 106. 

Libya 14,835; United States 10,160; 
Arab States not specified 11,455. 

Libya 150,476, Cyprus 26,047; Spain 
13,671; Aden 11,524. 


France 48,071; Libya 18,418; 
,152. 
Pies 608; Cyprus 262; Syria 208; Spain 


03. 

Bulgaria 10,248. 

West Germany 35,983; Netherlands 
24,520; United Kingdom 23,258; 
United States 21,065; Italy 13,377. 

All to Austria. 


Mer iii 16,041; Italy 5,218; Spain 


Hungary 8,627; United Arab Republic 
6,500; Yugoslavia 3,527. 
Mid-East. 
Do. 
O 3,827; Australia 1,216; Spain 


Rumania 


West Germany 2,220; Israel 500. 

West Germany 27,315; United Kingdom 
14,780; France 11,913; Belgium- 
Luxembourg 11,865. 


Cyprus 8,395; Libya 615. 

United Arab Republic 45,978; Lebanon 
25,639; Libya 6,294; Cyprus 3,987. 

Libya 8,683; Cyrpus 7,868; Liberia 956. 

Liberia 13,343; United States 6,500; 
Cyprus 2,315. 

Lebanon 484; Israel 195; United Arab 
Republic 148; Bulgaria 124. 

All to Bulgaria. 
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Table 3.—Greece: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum and alloys: 
Baüxkite cose tuyas ta tas beer ` Tweete 39,949 All from France. 
Unerought 00 8,582 6,509 Canada 2,516; Austria 1,413; France 
559; Hungary 498. 
Semimanufactures. 2,476 1,519 France 604; West Germany 500. 
Oxide and hydroxide.........-.-.... 1,349 11,247 France 10,689. 
Arsenic, acid- -..-.- 67 From Common Market countries. ! 
Chromium oxide and hydroxide_-_-_-____- 155 184 West Germany 160. 
Copper and alloys: 
Blistefs 302k ee oe Se Se 2,158 601 Congo (Kinshasa) 299; Rhodesia-Zambia 
202; Tanganyika 100. 
Ee ose oe i adc eters 4,313 4,912 Rhodesia-Nyassaland 3,107; Congo, (Kin- 
shasa) 1,519. 
Semimanufactures_______....____- 731 652 West Germany 245; Italy 86; United 
States 70. 
Iron and steel: 
Iron Ore- oe SL ee See 463,434 405,216 Tunisia 250,938; Liberia 145,174; Guiana 
9,104. 
DOPOD A A 1,174 645 United Kingdom 330; Netherlands 211. 
Spiegeleisen__._________________-_.- 150 215 Republic of South Africa 202. 
Pig iron and castings. --.-.--.-.---- 26,668 27,394 U.S.S.R. 9,951; West Germany 8,699; 
Bulgaria 8,533. 
Powder, shot and ent. 478 840 United Kingdom 488. 
Ferromanganese. ooo. 280 642 Republic of South Africa 326; Norway 
Other ferroalloys---.-------------- 1,168 1,308 Republic of South Africa 765. 
Primary forms. - - - - thousand tons. _ 7 81 West Germany 35; Belgium-Luxembourg 
22; France 17. 
Semimanufactures: 
Bars, rods and sections_.do.._.- 149 167 Belgium-Luxembourg 47; West Germany 
44; France 34; Italy 14; Czechoslovakia 
12. 
Plates and sheets. ___.-.- do___- 128 149 West Germany 33; United Kingdom 31; 
Belgium-Luxembourg 24; Italy 19; 
France 15; Austria 13. 
Hoop and strip........- do. 58 75 Belgium-Luxembourg 35; West Germany 
17; Italy 12 
Railway track material. _do...-. 7 3 France 2. 
Tubes, pipes and fittings_do-... - 21 17 West Germany 8; Japan 2; Italy 1. 
Castings and forgings-__-_do- _-_ - 1 NA. 
Iron oxides and hydroxide.......-- 700 950 West Germany 857. 
Lead and alloys: 
Ore and concentrate____________-_- 6,932 7,064 Morocco 6,044; Algeria 1,020. 
Unwrought--------------------—- 983 2,688 Canada 1,021; United Kingdom 588; 
Mexico 455. 
Semimanufactures. ....-....------ 350 106 Netherlands 56; United Kingdom 20. 
Lead oxide- ---_----------------- 482 967 France 759; West Germany 187. 
Mercury... 76-pound flasks. _ 58 1,073 United States 696; Italy 232; Mexico 116. 
Molybdenum, all forms. . - -- kilograms. - 454 1,000 Mainly from Netherlands. 
Nickel, semimanufactures. -_--_-_..-..-. 65 61 United Kingdom 26; West Germany 22. 
Silver, unwrought and troy ounces._.. 185,285 NA 
semi-manufactures. 

Platinum group metal _--__--- do 2,135 NA 
Tin, unwrought and long tons 244 260 Netherlands 100; Malaysia 88; Belgium- 
kemi manufactures Luxembourg 31; United Kingdom 23. 
Titanium ode 002 -2- 1,778 2,116 West Germany 814; United Kingdom 

655; Belgium-Luxembourg 228. 
Tungsten, all forms. -thousand dollars. - $76 $98 West Germany $66; Sweden $15. 
Zine and alloys: 
Unwrought-.---_---a------------- 5,582 7,942 Belgium-Luxembourg 3,426; Rhodesia- 
Zambia 1,561; West Germany 863; 
Japan 500. 
SBemirmanufacturen. 2... 219 224 Poland 148; West Germany 64. 
ORIN Cees A eee ele 368 346 France 112; Netherlands 104; West 
Germany 64. 
Other: 
Nonferrous ores and concentrates, 327 292 Australia 166. 
N.€.8. 
Nonferrous metal serap.---..--..- ------ 127 NA. 
Pyrophoric allovg 13 2 West Europe. 
Alkaliand rare earth metals.._....- 5 4 Allfrom France. 
Metalloids neg... 16 73 Nearly all from Common Market coun- 
tries. 
Base metals n.e.s.._......-------- 217 59 Japan 28; China, mainland 17. 
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Table 3.—Greece: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1965 
Nonmetals: 
Abrasives: 
Diatomite--.-------------------- 460 
COR EE 19 
Grinding stones__________.._.__-- 287 
Asbestos, erude ooo 4,468 
Asbestos cement pGroducta 3,415 
Come EE 1,492 
Clay, refractory, erude `. 11,085 
Clay and refractory construction ma- 30,025 
terials. 
Dolomite... eis NEE Nd 253 
Earth pigments- --------------------- 171 
Feldspar and fuorspar---------------- 446 
Fertilizer materials: 
Natural: 
Natural sodium nitrate........ 4,161 
Phosphate thousand tons. . 158 
rock. 
Manufactured: 
Nitrogenous. -.----.--- do 195 
Phosphatic_.________-- do GO 
Potagsie do. 37 
MIXOd EE do____» 84 
Ammonia, anhydrous._..-.-.. do 6 
Gem stones, synthetic..-..-.-. kilograms. _ 75 
Graphite- ooo 369 
Gypsum and plasters- ---------------- 375 
Magnesite. _-- 504 
Mica, erude --------------uMMM 22 
Mica products. _._._.---..-_.----..-- 8 
Pyrites, unrogsted. ------ 
Quartz, Ougrtsite -------=-~---------- 417 
Sodium and potassium compounds: 
Caustic soda_____._._..____..-_-- 13,328 
Caustic potaabh 69 
Stone, sand and gra vel: 
Building stone- .-------.--------- 796 
SANG BEER 26,523 
Gravel and crushed stone_________- 317 
Sulfur and sulfuric acid: 
Sulfur, erude 2 37,343 
Sulfur, precipitated or sublimed._.. 10,718 
Sulfuric acid, oleum--------------- 61,487 
dk ica in a dd eee ye 6 
Other: 
Crude nonmetals, neg... 175 
Oxides of strontium, barium and 35 
magnesium. 
Other inorganic bases, n.e.s_______- 15 
Hydrogen and rare gases_________- 148 
Halogens, excluding chlorine._ ._._._... 30 
Mineral construction materials, 393 
n.e.8. 
Mineral fuels: 
Carbon back -_-_------------2------- 885 
Coal and briquets._....- thousand tons.. 200 
COKE 2b ee aa do___.. 230 
Gas, natural... she 3,592 
Petroleum: 
Crude--.---.------ thousand tons.. 2,590 
Refinery products: 
Gasoline....._..._.....do___-_ 116 
Kerosine..______.-__-- do 7 
Distillate fuels________- do 637 
Residual fuel ois ` ` _- do... 1,373 
Lubricants- ..---------- do 39 
Petroleum eoke `... 6 
A 2 eg Sg sde se do 10 


1966 


1,430 
32 
256 
3,911 
3,086 
1,359 
17,933 


28,721 


38 


11 
6 


Principal sources, 1966 


Yugoslavia 1,202; Italy 129. 

Mainly from West Europe. 

Italy 76; Austria 63; West Germany 34. 

Canada 2,102; Republic of South Africa 
1,316; U.S.S.R. 440. 

Yugoslavia 1,380; Czechoslovakia 1,004; 
Italy 256. 

Denmark 891; France 391. 

United Kingdom 11,044; West Germany 
2,525; Belgium-Luxembourg 1,700; 
Czechoslovakia 1,340. 

West Germany 7,663; Italy 7,324; Israel 
2,874; Austria 2,577. 

West Europe. 


Mainly from Common Market countries. 


Chile 7,780. 
Morocco 110; Tunisia 71; Senegal 41. 


Italy 75; France 26; Norway 25. 

Tunisia 12; Belgium-Luxembourg 9. 

France 11; Italy 11. 

Belgium-Luxembourg 31; Italy 10; 
United States 7. 

Spain 4; West Germany 2; Portugal 1. 


West Germany 141. 
West Germany 208. 
Austria 289. 

NA 


Belgium-Luxembourg 6. 


Cyprus 2,300. 
West Europe. 


Italy 26,720; Netherlands 5,220; Yugo- 
slavia 2,936; France 2,840. 
West Germany 87. 


NA. 
Beligium-Luxembourg 42,467. 
West Europe 221. 


France 37,818; Canada 10,589. 
Canada 10,371. 

Italy 23,278; Bulgaria 16,074. 
Italy 124. 


France 135. 
Mainly from West Europe. 


Norway 12; Other West Europe 17. 
Italy 92; Norway 26; Sweden 15. 


Austria 200; Netherlands 150; Belgium- 
Luxembourg 40. 


Italy 698; United States 816. 

Poland 54; U.S.S.R. 53; Turkey 14. 

Czechoslovakia 114; West Germany 96; 
Italy 22; Norway 22. 

All from Italy. 


Saudi Arabia 1,897; Iran 728; U.S.S.R. 
448; Italy 40. 


United Arab Republic 61; U.S.S.R. 60; 
Rumania 34. 

Italy 4; Netherlands Antilles 2. 

U.S.S. R. 129; Rumania 90; United Arab 
Republic 89; Italy 84. 

U.S.S.R. 276; United Arab Republic 172; 
Italy 124. 

France 11; Netherlands 9; United King- 
dom 6; United States 2. 

United States 6; France 5. 

ver Germany 2; France 1; Netherlands 


1 Belgium, Federal Republic of Germany, France, Italy, Luxembourg, and the Netherlands. 
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COMMODITY REVIEW 


Aluminum.—The production facilities of 
Aluminum de Grece are situated at Aspra 
Spitia on Antikyra Bay of the Gulf of 
Corinth near Distomon about 100 kilo- 
meters northeast of Athens. The works, a 
controlling interest of which is owned 
by Péchiney, Compagnie de Produits 
Chimiques et Electrometallurgiques, of 


France, comprises an alumina plant 
(capacity 200,000 tons annually); an 
electrolytic reduction plant (capacity 


72,000 tons of aluminum annually); and 
an electrode plant (capacity 30,000 tons 
of prebaked electrodes annually). In Au- 
gust 1967, plans were announced by 
Péchiney to expand the alumina facilities 
for an additional 250,000 tons annually, 
and to include a thermal powerplant to 
avoid any additional load on the Public 
Power Corp. facilities which supply the 
present plant. 

Bauxite is supplied by mines of the 
nearby Mount Parnassas region. Com- 
panies owning 19 mines in this district 
recently merged to form the Distomon 
Hellenic Bauxite Co. 

Aluminum semimanufactures are pro- 
duced by Viohalco Aluminum S.A. formed 
in 1965 to supplement the parent com- 
pany’s (“Viohalco” Industrie du Ciuvre et 
de Aluminum S.A.) copper and brass 
rolling mills in Athens. 


Iron and Steel.—The decline in crude 
steel output in 1967 was generally attrib- 
uted to lack of capacity for processing steel 
billets, which are produced at Halyvourgiki 
where additional hot rolling facilities were 
under construction at the end of 1967. 

Greece’s basic iron and steel industry at 
the end of 1967 consisted of the integrated 
works of Halyvourgiki Inc. at Eleusis, near 
Athens, and a cold sheet rolling mill 
forming the first unit of a planned inte- 
grated steel works of the Hellenic Steel 
Co. at Thessaloniki. Halyvourgiki’s works 
comprised two blast furnaces each with an 
integrated 35-ton Linz-Donawitz oxygen 
steel converter; a continuous casting 
machine for billets; concrete bar, section, 
and wire rod mills; and a wire drawing 
section. Under construction was a hot rol- 
ling mill for the production of sheet coils, 
heavy plate for shipbuilding, and sections 
for construction. The annual capacity of 
the Halyvourgiki works was reported in 
metric tons as follows; Pig iron, 500,000; 
crude steel, 400,000 to 500,000 ingot tons; 
rolled products, 500,000 tons. 

Although it was reported in 1967 
that Halyvourgiki would supply coils for 
Hellenic Steel’s cold mill, it was later 
reported, early in 1968, that Hellenic had 
arranged for financing the construction of 
a hot mill at Thessaloniki scheduled to go 
into production during 1969. 


Digitized by Google 


The Mineral Industry of Guyana 


By F. W. Wessel’ 


Bauxite continued to be Guyana’s most 
significant mineral product and a major 
export item. Crude bauxite production 
continued to increase, having gained 42 
percent since 1963, while dried bauxite 
exports have nearly doubled in the same 
period. The industry invested $39 mil- 
lion? in new equipment and facilities dur- 
ing 1966 and 1967. The beneficial effect 
of an aluminum smelter on the foreign 
trade balance of neighboring Surinam has 
not gone unnoticed in Guyana, where 
establishment of facilities for aluminum 
production remained a major point of gov- 
ernment policy. 

Production of manganese ore continued 
at a high level during 1967; but there were 
indications of gradually declining grade of 
this material, which is already low-grade 
enough to make competition for world 
markets difficult. 

Prospecting for petroleum continued 
during the year, in spite of apparently 
negative results to date. New petroleum 
regulations were issued in April, replacing 
the code of 1940, as amended. The new 
code will regulate prospecting for oil in 
Guyana’s interior as well as the coastal 
activity, covered by earlier rules. 


The portion of Guyana’s 7-year (1966— 
72) development program devoted to 
minerals development during 1967 in- 
cluded active ground party examination 
of anomalies noted during the airborne 
surveys. The United Nations Special Fund 
sent personnel and allotted funds—$1.7 
million over a 3-year period beginning in 
1967, to which the Guyana Government 
has added $1.8 million. 

The strongest anomalies recorded, when 
further investigated, frequently turned out 
to be graphitic schists or sediments. How- 
ever, gold, copper, zinc, molybdenum, 
nickel, and iron mineralization has been 
noted, and ‘intensive prospecting was con- 
ducted at selected localities. 

Guyana’s east and west borders both 
are contested. The dispute with Venezuela 
has been referred to the Mixed Boundary 
Commission. Pending a decision by that 
body, the Guyana Government rejected a 
Venezuelan offer for joint development of 
the disputed area. Similarly, a portion of 
the headwaters of the Courantyne River 
is claimed by both Guyana and Surinam. 
Mineral exploration in these areas by 
responsible companies is thus somewhat 


inhibited. 


PRODUCTION 
Bauxite and alumina dominated creased the cost of a gold-trading license 
Guyana’s mineral production again in from $20 to the range of $50 to $150, 


1967. In spite of adverse weather and 
labor trouble, production of crude bauxite 
slightly exceeded the record set in 1966. 
Production of dried bauxite for export 
was up 21 percent, but calcined bauxite 
declined 614 percent and alumina 914 per- 
cent in output. 

Production of manganese ore was about 
the same as in 1966 while official figures 
for gold production showed a decline of 
22 percent. However, because Guyana in- 


depending on location, it seems probable 
that gold production in 1967 was about 
the same as in 1966, but that some gold 
was being traded illegally, thus escaping 
statistical coverage. Similarly, the cost of 
a diamond buyer’s license was increased 
from $75 to $350. Official figures show 
little change in diamond production over 


1 Physical scientist, Division of International 
Activities. 
2 All values are given’ in U.S. dollars. 
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the past year; yet production in 1967 from 
a major find of industrial diamond is un- 
officially reported.? 

There was no activity during the year 
in Guyana with reference to nickel, co- 
lumbite, or iron ores. An application for 


Table 1.—Guyana: 
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permission to prospect for radioactive min- 
erals was under consideration at yearend. 


3 Norwood, V.G.C. Guyana—an expanding 
source of industrial demands. Min. Mag. 
(London), v. 118, No. 3, March 1968, pp. 169, 
171. 


Production of mineral commodities 


(Metric tons unle:s otherwise specified) 


Commodity 1 1963 
Metals: 
Aluminum: 
Bauxite: 
Crude ore? -2-2 2---------- 2,379,883 
Dried for export 3_______._- 989,805 
Calcined 4. _-------------- 370,395 
Alumina- wes Societe ls tees 225,650 
Gold 2222-2-2- troy ounces.. r 2,848 
Manganese ore and concentrate. -...- 142,728 
Nonmetals: 
Diamond, all grades $........ carats.. 99,748 
Sand and gravel $... ........------ NA 
Stone, crushed . .------------------- 11,892 


e Estimate. r Revised. NA Not available. 


1964 1965 1966 1967 
r 2,517,934 2,918,693 r 3,357,741 3,381,169 
54,056 1,277,783 1,537,231 1,857,204 
470,413 493,736 500,401 467,781 
296,255 279,070 301,719 273,227 
2,111 2,077 3,045 2,379 
118,757 168,861 e 180,000 179,552 
109, 682 112,874 r 98,887 97,352 
NA 3,034 r 4,680 NA 
NA : 94,688 r 155,615 138,179 


1 In addition to the commodities tabulated, Guyana produces clay, sand and gravel, and additional quantities 


of stone, but quantitative data are not available. 


2 Production on which royalties were collected by the Government. Data apparently not corrected for free 


moisture content, which averages about 10 percert. 


3 Production data not available. Shipments for export used as best available measure of output. 


4 Figures represent weight of calcined product. 


> Gem quality stones estimated at 55 to 60 percent of total production. 


6 Stone sand from Government quarries only. 


TRADE 


Official statistics on foreign trade con- 
tinued to be incomplete during 1966 and 
1967. Particular data not available include 
imports of base metals, phosphatic and 
potassic fertilizers, and some of the petro- 
leum refinery products. However, enough 
data were available to show increases in 
general exports and imports of 11 and 13 
percent, respectively, while the corre- 
sponding figures for increased trade in 
mineral commodities were 13 and 5 per- 
cent. 


Comparative trade data for 1965 and 


1966 are shown in the following tabula- 
tion: 


Value (million dollars) Mineral 
commodities” 
Mineral Total share of total 
commodities trade (percent) 
Exports:! 
1965..... 45.184 95.505 47.3 
1966..... 51.075 105.905 48.2 
Imports:? 
1965____- 17.659 103.722 17.1 
1966____. 18.509 117.163 15.8 
Trade balance: 
1965. - + 27.525 —8.217 XX 
1966____-_ +32.565 — 11.258 XX 


XX Not Applicable. 
1 Excluding reexports. 
2 Partly estimated. 
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A preliminary figure for the total value supplementary agreement of the same date 
of mineral exports in 1967 was $43,666,- provided protection for petroleum prod- 
000, the decline reflecting devaluation of ucts produced in Guyana, which would 
the Guyana dollar from US$0.58 to $0.50. become significant if oil is discovered, pro- 

Guyana’s membership in the Caribbean duced, and refined there. Presently there 
Free Trade Association (CARIFTA) be- seem to be no other mineral trade impli- 
came effective December 29, 1966. A cations. 


Table 2.—Guyana: Exports of principal mineral commodities ! 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum: 
Bauxite: 
¡AAA 1,284,116 1,555,464 Canada 998,522; United States 532,371. 
Caloined IA 502,445 500,401 United States 217,552; Canada 41,361. 
Alümina- coa daa ado 279,704 301,719 Canada 111,301; Norway 97,498; United 
States 44,934. 
Manganese ore and concentrate..__ 169,180 197,171 All to Trinidad and Tobago.? 
Nonmetals: 
Diamond, uncut and cut  carats.-. 102,577 92,085 United States 32,147; United Kingdom 
but unset. 28,518; Netherlands 13,347. 
Stone, crushed, gravel, macadam... 1,283 437 All to Surinam.3 


1 In addition to commodities tabulated, Guyana exports small quantities of ferrous and nonferrous scrap, 
gold, and clay. 


2 In transit. Most of quantity shown was transshipped for United States ports. 
3 Imported from Guyana by Surinam. 


Sources: Guyana Ministry of Economic Development. Statistical Bureau: Monthly Account of External 
Trade, December 1965, December 1966. Guyana Lands and Mines Department: Annual Report 1966. 


Table 3.—Guyana: Imports of selected mineral commodities ! 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Iron and steel: Semimanufactures_ _____ 13,014 15,016 United Kingdom 7,306; Belgium 2,621; 
Canada 1,188. 
Nonmetals: 
Asbestos = asbestos-cement building 2,022 402 Belgium 324; United Kingdom 71. 
materials. 
Cement EE 30,375 53,704 Trinidad and Tobago 41,204; Jamaica 12,302. 
Fertilizer materials: Nitrogenous: 
Ammonium sulfate.___.....----_- 21,775 23,617 Trinidad and Tobago 18,473; West Germany 
5,054. 
TAM Cs bec de oh eee eee ees 1,330 1,578 All from United Kingdom. 
Limestone, agricultural, ground......._ 9,801 5,604 Mainly from Barbados. 
Sodium hydroxide. _.---------------- 41,085 27,670 Mainly from United States. 
Mineral fuels: Petroleum refinery products: 
Gasoline__thousand 42-gallon barrels. - 194 241 Mainly from Trinidad and Tobago. 
Kerosine aciertan do. 182 239 Do. 
ON A A E do...- 325 482 Do. 
Diesel oil... ----.---02--------- do...- 60 56 Do. 
Residual fuel oil. .............- do. 1,665 1,470 Do. 
Lubricating ol... do. r 20 25 United Kingdom 10; Jamaica 8. 
Lubricating greases- ----------------- 355 366 United Kingdom 142; United States 84; 


Jamaica 70. 


r Revised. ; 

1 Official sources do not include detail for many classifications. However, imports into Guyana include pig 
iron, semimanufacturers of copper, lead, tin, and aluminum, wrought or partly wrought silver, phosphatic 
and potassic fertilizers, salt, solid fuels, asphalt, and some petroleum refinery products. 


Sources: Guyana Ministry of Economic Development. Statistical Bureau: Monthly Account of External 
Trade, December 1965, December 1966. 
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COMMODITY REVIEW 


METALS 


Aluminum.—During 1967 both Demer- 
ara Bauxite Co., Ltd. (DEMBA), and 
Reynolds Metals Co. virtually completed 
expansion programs, begun early in 1966, 
at reported costs of $24 million and $15 
million, respectively. 

Included in DEMBA’s program was 
construction of a 770-foot-long bridge 
across the Demerara River, linking Mac- 
kenzie on the east side with Wismar and 
Christianburg on the west. This enables 
the company more readily to exploit de- 
posits west of the river, an important 
consideration in view of the progressive 
depletion of DEMBA’s bauxite deposits in 
the Ituni area. 

Also a part of the program was the 
construction of a seventh calcining kiln, 
bringing total capacity to 700,000 tons 
per year. Large stripping equipment and 
additional engines and rolling stock were 
purchased, and generators adding 12,500 
kilowatts to the available power supply 
were installed. 

A number of strikes of short duration 
occurred during the period, both against 
DEMBA itself and against the contractors 
constructing the expansion projects. A 15- 
percent pay increase for 60 percent of the 
employees was .the basis for settlement. 
Additional improvement in living condi- 
tions and employee morale was probable 
as a result of programs of the U.S. Agency 
for International Development, begun in 
the first half of 1967, to build a road from 
Atkinson to Mackenzie, and to construct 
about 1,000 workers’ homes at Mackenzie. 

Reynolds Guyana Mines, Ltd., a fully 
owned subsidiary of Reynolds Metals Co., 
became the operating agency for the com- 
pany in Guyana. A plant to calcine baux- 
ite was constructed at Everton and re- 
portedly is operating; however, no 
throughput data for 1967 are available. 
Reynolds has also been improving its river 
transportation facilities, because the com- 
pany must barge bauxite to Everton as 
well as ship the plant products. This com- 
pany, like DEMBA, had some labor trou- 
ble late in 1966, but no reports of strikes 
during 1967 have been received. 

Both DEMBA and Reynolds were ac- 
tively drilling in search of new ore; 
DEMBA conducted seismic work as well. 


Total footage drilled was reported as 
145,553, of which Reynolds drilled 101,808 
feet, DEMBA the remainder. 

The Guyanese Government has adopted 
the policy of requiring some conversion of 
bauxite in Guyana as a condition for 
granting concessions, but private capital 
will not set up bauxite processing facili- 
ties, smelters in particular, without assur- 
ance of adequate electrical power. A feasi- 
bility study was being conducted by a 
United Nations team to determine availa- 
bility of hydroelectric power and to rec- 
ommend location and type of construction. 
Phase I of this study was completed in 
mid-1967 with selection of Tiboku Falls 
on the Mazaruni River as the most favor- 
able site. Phase II, on the feasibility of 
dam construction,.is to be completed late 
in 1968. Alcan Aluminum, Ltd., in mid- 
1966 indicated its possible interest in erect- 
ing a smelter and fabricating facility, and 
its subsidiary, Demerara Bauxite Co., Ltd., 
contributed $150,000 toward the power 
study. 

At the beginning of 1967, Alcan an- 
nounced its acquisition of a half interest 
in an aluminum smelter in Norway with 
an annual installed and operating capacity 
of 185,000 short tons which will be in- 
creased by 50,000 short tons in the near 
future. This action caused some uneasiness 
in Guyana because it was interpreted as 
abandonment of Alcan’s plans for a 
smelter there. Final decision, however, 
probably must await the completion of the 
feasibility study. 


Copper.—The Guyana Department of 
Geology and Mines drilled over 10,000 
feet of diamond drill holes on the Groete 
Creek copper-gold anomaly, which had 
been examined earlier by Torbrit Silver 
Mines, Ltd. (Canada), and relinquished. 
Test drilling on a similar anomaly at 
Aranka on the Cuyuni River was resumed. 


Gold.—Local interests, acting in con- 
junction with Torbrit Silver Mines, Ltd. 
(Canada), obtained an exploration permit 
for the Peter’s mine, on the Puruni River. 
A recent U.S. Geological Survey report ‘ 


4 Weissenborn, A. E. An Appraisal of the 
Mineral Potential of the Peter's Mine Area, 
Northwest District, Guyana. U.S. Geological 
Se Open File Report G-2, August 1966, 

pp. 
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estimates a gold reserve of 160,000 ounces. 
No development work has been reported. 


Manganese Ore.—Production of manga- 
nese ore by Northwest Guiana Mining 
Co., Ltd., a subsidiary of Union Carbide 
Corp., at the Matthews Ridge mine in 
northwest Guyana remained at the 1966 
level. Substantial reserves remain, yet the 
ore is low grade—during the year some 
shipments contained only 37 percent man- 
ganese. Higher grade streaks containing 
45 to 47 percent manganese are present 
in the deposit, but do not persist with 


depth. 
An additional cause for concern is that 
Matthews Ridge lies within the area 


claimed by Venezuela. The company com- 
pleted drilling a similar smaller deposit, 
in undisputed territory near Pipiani on the 
Barama River, but results have not been 
announced. Total depth of the 21 holes 
drilled was 6,506 feet. Prospecting south 
of Aranka in the same general area began 
in June and continued through the year- 
end. 


Molybdenum.—American Metal Climax, 
Inc., examined 9,500 acres at Eagle Moun- 
tain, south of the Potaro River, for 
molybdenum; results are not yet available. 


MINERAL FUELS 


Petroleum.—At the beginning of the 
year, Continental Oil Co. held both on- 
shore and offshore concessions, from the 
Venezuelan boundary to a point about 32 
kilometers east of Georgetown. From this 
point eastward to the Courantyne River, 
onshore and offshore concessions were 
held by Guyana Shell, Ltd. Continental’s 
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onshore area is a belt about 50 kilometers 
deep parallel to the coast; Shell's claim 
reaches about 100 kilometers up the Ber- 
bice River. An oil exploration lease was 
granted to Phoenix Canada Oil Co., Ltd., 
and Dominion Leaseholds, Ltd., in March 
1966 and remained in force during 1967. 
It covered about 673,000 hectares of the 
Takutú Basin, extending from a point 
about 320 kilometers above the mouth of 
the Essequibo River westward to the 
Brazilian border. 

During the year, Tenneco Oil Co. pur- 
chased a half interest in Continental's 
holdings. —Two holes were drilled about 
85 kilometers offshore. The first was dry, 
and was abandoned at 8,930 feet, and the 
second was stopped at 9,647 feet to release 
drilling equipment for a previous commit- 
ment. Because of the Venezuelan border 
dispute, Continental’s concessions may be 
subject to further negotiation. 

Under the terms of its concession, 
Guyana Shell was required to drill six 
holes “to basement”, three along the Ber- 
bice River, two on the west bank of the 
Courantyne, and one on the coast near the 
concession’s western limit. Depths varied 
from 1,550 to 4,430 feet. Results were not 
encouraging, but both Shell and Conti- 
nental have applied for renewal of their 
exploration licenses. 


Geophysical exploration has shown 
about 11,000 feet of sediments in the 
Takutú basin, including carbonaceous 


shale possibly of Permian to Triassic age. 
Results of field operations by the oil com- 
panies begun during the second half of 
1967 are not yet available. A joint pro- 
gram with Petróleo Brasileiro was being 
considered. 


Digitized by Google 


The Mineral Industry of Hungary 


By Roman V. Sondermayer ` 


Hungary did not produce a great va- 
riety of mineral products during 1967, 
and only bauxite and alumina output 
were of world consequence. Mineral 
fuels, iron and steel were important from 
the domestic viewpoint. Except for 
bauxite, alumina, and low rank coals, 
mineral consumption was much larger 
than production, and substantial imports 
were needed. 

The contribution of the mineral in- 
dustry to the Hungarian social product? 
was about 6 percent in 1966, the latest 


year for which such data are available. 
Roughly one-eighth of the total labor 
force, or approximately 176,000 persons, 
were employed by the mineral industry. 
Major events during 1967 included dis- 
covery of new bauxite reserves in the 
Bakony area, development of the Halimba 
bauxite mine, expansion of Almafuzito 
and Ajka alumina plants, completion of 
a new copper foundry at the Czepel Iron 
Works near Budapest, and planning and 
designing a new sulfur plant at Szony. 


PRODUCTION 


Although overall mineral production 
technology in Hungary cannot be consid- 
ered advanced, several developments, 
mostly small ones, can be regarded as 
modern and up to date. Underground 
methods prevailed in mining, but because 
of inadequate mechanization and lack of 
incentive for workers, productivity gen- 
erally remained low in comparison with 
that in non-Communist Europe. 


In oil production, pumping prevailed. 
Hungarians used production stimulation 
methods, specifically fracturing and acidiz- 
ing, on a wide basis, but secondary re- 
covery operations remained minimal. The 
Soviet designed turbodrill was used on 


about 70 percent of operating oil and gas 
drilling rigs. 

Performance of many plants and facili- 
ties of the country's mining and metal- 
lurgical industry designed by Soviet ex- 
perts and equipped with Soviet equip- 
ment was less than expected, and a ten- 
dency toward purchasing equipment in 


the West, noted in the past, continued. 


1 Foreign mineral specialist, Division of 
International Activities. 

2As in other Communist countries of East 
Europe, Hungary does not report on its gross 
national product (value of all final goods and 
services produced) but rather publishes a 
figure for the social product, which generally 
excludes items such as banking fees, rent, 
education; defense, public administration, and 


services. 


Table 1.—Hungary: Production of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1968 1964 1965 1966 1967 
Metals: 

Aluminum: 
Pewgtte eier SEAN eler thousand tons.. 1,868 1,477 1,478 1,429 1,649 
KE EE 239,002 245,917 267,000 288,000 328,000 

etal: 
o AAA A A 55,496 56,874 58,099 60,496 61,796 
Semimanufactures, unalloyed, rolled.. ..... 16,663 17,615 16,769 17,094 + 17,000 
Semimanufactures, alloyed, rolled. 5,114 5,050 6,242 7,124 °8,000 

Iron and steel: 
Iron ore ------ thousand tons. - 733 776 762 747 715 
See footnotes at end of table. 
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Table 1.—Hungary: Production of selected mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 P 
Metals—Continued 
Iron and Steel—Continued 
Pig iron: 
For steel oo o ooo 1,285 1,404 1,513 1,584 ¢1,580 
For foundry... thousand tons. _ 101 89 69 62 e 65 
Total AAA A do.... 1,386 1,493 1,582 1,646 1,645 
Ferroallog -222222 do. 12 6 7 7 NA 
Steel ingots____......__._. -_-_--- do. 2,374 2,365 2,520 2,648 2,739 
Rolled products: 
Bars, rods, shapes, sections. _____._.. do _.- 801 822 866 870 NA 
Concrete reinforcement bars._._...... do... 94 109 86 107 NA 
Plates and sheets: 
OD AIO oer aie AE do__.. 220 215 208 192 NA 
Medium... -2-2-2-2 do 254 250 261 222 NA 
Others ?____.____.______._____. do 165 203 210 278 NA 
Otel A E ASEE do r 639 668 679 687 NA 
Rails and fish plates. ` 2... o... 97 2 7 79 NA 
| LOA a do.... "1,631 1,651 1,718 1,743 1,773 
Manganese Ore o ooo 152,871 171,196 213,000 210,000 *215,000 
Nonmetals: 
Bentonite o o co co co oaaao oaoa 112,697 98,884 107,000 91,000 *100,000 
Cement. ooo thousand tons.. 1,798 2,257 2,383 2,601 2,656 
Dolomite- oo 2... Lk. 431,801 482,114 560,000 622,000 630,000 
Fertilizer materials: 
Nitrogenous: 
Gross weight... 386,950 448,762 724,119 816,000 °917,000 
Nitrogen contento... ooo... 79,801 91,958 148,000 167,000 *187,000 
Phosphatic: | 
Gross weight... ESE 516,510 548,545 615,431 715,000 *824,000 
Phosphorous pentoxide (P205) content. ..-.-. 88,368 99,931 117,000 181,000 *140,000 
LT A A EE 234 60,888 54,000 72,000 NA 
Lime, calcined- ida caca da da 633,223 735,629 709,104 773,000 *780,000 
VWuartzite eh Ee 35,937 42,360 40,000 389,900 e 40,000 
Refractories: ) 
Magnesite pGroduets oo ooo 56,648 64,278 +* 65,000 NA NA 
Shamotte products- -2.22222222222222 185,680 181,470 ¢188,000 NA NA 
Silica products. o ooo 11,308 12,702 +*13,000 NA NA 
Sulfur, elemental... ooo 2,985 8,099 8,450 3,521 ¢3,500 
Mineral fuels: 
Coal: 
BituminouB. -.-.------2- thousand tons.. 8,710 4,125 4,362 4,360 4,053 
BroOWn- -ooo ooo aooo ooo oaa do.... 21,934 22,363 22,190 21,568 19,591 
¡5 EES do____ 4,836 5,060 4,885 4,425 3,385 
NOUR AMA Seo eee do.... 80,480 31,548 31,487 30,848 27,029 
Coke: 
Oven and beehive. ooo... do.... 660 665 642 646 642 
Other (including breeze)... do. 554 544 605 598 NA 
Total Eee AS AC do. 1,214 1,209 1,247 1,244 NA 
Fuel brioueta ee do.... 1,226 1,801 1,340 1,352 1,068 
as: 
Natural... e million cubic feet.. 22,816 29,275 41,313 57,958 72,182 
Manufactured. ooo do 15,646 16,873 18,678 18,681 NA 
Petroleum: 
Ei sonal tl thousand tons.. 1,756 1,801 1,802 1,705 1,686 
Natural easoline 22222200M 26,391 22,037 20,762 60,137 NA 
Refinery products: l 
Gasoline... -2-2 thousand tons.. 333 370 445 560 605 
Kerosine.. -2222220 do ` 12 38 21 19 NA 
Diesel fuel -22.2222222 do 861 970 1,045 1,236 1,238 
Heating ol. .___._____________- do.... 1,408 1,642 1,725 1,722 1,801 
Lubricanta: 
OU Gs os oh eh do 102 111 106 120 e 125 
GGreageng -22an do -19 19 19 19 e 20 
_ Paraffin, erude -2-22 ------------- 4,963 5,520 5,655 5,291 ° 5,500 
Bitumen, natural and refinery__thousand tons.. 416 455 450 514 e 550 


e Estimate. P Preliminary. r Revised. NA Not available. de 

1 In addition to reported commodities, Hungary is known to produce arsenic, copper, gold, lead (mine and 
smelter), silver, uranium, zinc, china clay, diatomite, and peat. 
pal Black and thin; picked; galvanized; tinplate; dynamo sheets; transformer sheets; coal rolled 

shee 

Sources: Kozponti Statisztikai Hivatal (Office of Statistical Council). Statiszikai Evkonyv 1966 (Statistical 
Yearbook for 1966), Budapest 1J67, 439 pp. for years 1962 through 1966. Figures for 1967 were taken from 
U.S. Foreign Service dispatches from the U.S. Legation Budapest and Bureau of Mines files. 
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TRADE 


During 1966 the pattern of Hungarian 
mineral commodity foreign trade remained 
essentially the same as in recent years. 
The country imported most of its require- 
ments for nonferrous base metals, iron 
ore, high-rank coals, and crude petroleum. 
Exports consisted of bauxite, manganese 
ore (not definitively reported in official 
statistics), and various semimanufactured 


Table 2.—Hungary: 


products. Hungary’s most important trad- 
ing partner was the U.S.S.R., which pro- 
vided most of the imported fuels, metallic 
ores, and metals in exchange for semi- 
manufactured and finished products. For- 
eign trade with Communist countries 
accounted for up to 80 percent of the 
total trade of Hungary. 


Exports of selected mineral commodities ! 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum: 
Baute thousand tons. - 564 621 Czechoslovakia 256; East Germany 185; 
Poland 115; West Germany 60. 
Alumina- 2-20. do...- 194 175 Poland 86; Austria 26; East Germany 19; 
U.S.S.R. 13; Czechoslavakia 10. 
E A 18,726 15,134 United Kingdom 8,304; Czechoslovakia 2,062. 
EE da N 3,194 Italy 1,908; Belgium-Luxembourg 483. 
Copper, scrap.__.._.........-_-.-- NA 782 West Germany 405; Austria 251; Belgium- 
Luxembourg 126. 
Iron and steel: 
Pig TON E 82,839 79,575 dto 33,042; Italy 15,202; Yugoslavia 
Rolled prod- thousand tons. - 605 580 Czechoslovakia 126; Poland 60; West Ger- 
ucts, excluding pipes. many 43; Italy 41; Austria 31; Rumania 24; 
Yugoslavia 24; India 21. 
Pipes and fittings.....-.-.-.--- 64,798 64,892 Yugoslavia 7,251; Poland 6,378; Denmark 
5,333; Netherlands 4,871; Austria 4,141; 
Pusana 3,758; West Germany 3,691; Iran 
Lead ores and concentrates ?_______- NA 3,195 All to West Germany. 
Manganese ore 3... NA 42,946 All to West Germany. 
Zinc, ores and concentrates ?_..._...-. NA 2,450 All to West Germany. 
Nonmetals: 
Cement ___-------- thousand tons. - r 402 830 Czechoslavakia 155; Yugoslavia 118. 
Clays, all kinds ?2.........-.--..---- NA 19,179 Austria 16,484; Sweden 1,575; Denmark 1,120. 
Infusorial earths ?_........-....--- NA 11,915 Italy 5,568; Netherlands 3,469; Sweden 1,978. 
Mineral fuels: 
Coke EE 90,577 101,393 Austria 84,228; Italy 18,069; Yugoslavia 4,096. 
Petroleum refinery products: 
Gasoline. ...... thousand tons.. 150 163 Poland 94; Austria 51. 
Diesel fuel 2_._.........- o... 155 160 West Germany 111; Switzerland 21. 
Heating ol... do.-.- 178 316 Austria 313. 
Lubricants.. -.---------------- 18,740 13,709 Yugoslavia 3,826; Undisclosed 9,883. 
Bitumen....-....-.- thousand tons. . 170 201 Czechoslovakia 78; Austria 38; Bulgaria 15. 


1 Because Hungary ee only limited data on foreign minerals, this table has been compiled from 


Hungarian and United Nation sources. Much 


information is partial and unless noted is from Statisztikai 


Evkonyv 1966 (Statistical Yearbook 1966), Budapest 1967, 389 pages. 


2 Source: 


Statistical Office of the United Nations.—New York, 1967. 
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Table 3.—Hungary: Imports of selected mineral commodities ! 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources in 1966 
Metals: 
Aluminum 1pgotg -22-2-2222 24,053 22,500 All from the U.S.S.R. 
Cadmium- o ooo 22 29 Do. 
Chromite ooo... NA ‘428,000 Turkey 14,000;3 U.S.S.R. 9,000. 
Copper and copper products. ___..... 27,200 110,429 U.S.S.R. 7,900;2 Belgium 1,625; Aus- 
tralía 524; Yugoslavia 380. 
Iron and steel 
Iron ore......... thousand tons. _ 2,481 2,696 U.S.S.R. 2,572. 
Pig ron -2-222222 --- do. 105 131 U.S.S.R. 129. 
Ferroalloys.___._____..-- do r 21 41 U.S.S.R. 25; West Germany 11; Turkey 5. 
Semimanufactures ex- do r 489 461 U.S.S.R. 157; Czechoslovakia 53; Austria 
cluding pipes. 20; West Germany As 
Pipes and fittings. __--__. do.... 31 31 West, ad 10; Yugoslavia 7; 
Lead, refned ooo... NA 29,800 All from the U.S.S.R. 
Mercury.__.....--- 76-pound flasks. . 2 87 NA 
VK EEN long tons.. 1,758 1,452 Denmark 254; Indonesia 173; Nether- 
lands 173. 
AA A ese 13,373 14,408 Poland 7,066; U.S.S.R. 4,000; West 
Germany 300. 
Nonmetals: 
AsDesto8. ooo 10,702 14,681 U.S.S.R. 12,600. 
UFV EE 2 1,000 1,200 All from the U.S.S.R. 
Clay calcined- -2-22-2222 68,452 66,935 Czechoslovakia 62,902. 
Fertilizers manufactured: 
Nitrogenous..... thousand tons. _ 315 269 Poland 54; Bulgaria 47. 
Potassic._.__..._____---- do. 199 286 East Germany 185. 
Phosphatic______..._._-- do. 107 110 All from the U.S.S.R. 
Fire CAY iia a eds 2 3,800 2 5,800 Do. 
Graphite------ oo ooo. 21,300 1,100 Do. 
Magnesite, ealeined. -` ----------- 69,376 78,180 Czechoslovakia 47,018. 
Pyrites, bulk_______- thousand tons. - 5 154 NA. 
Phosphate rock... do 429 403 U.S.S.R. 358; Morroco 20. 
Salt, all Kinds _.---..--.----- do. 240 263 Romans 161. 
Sulfur, elernental do... 159 161 S.S.R. 61;2 Canada 40. 
ii Zeg 
A AS EE 576 508 All from East Germany. 
Coal, ali kinds. ...... thousand tons. - 2,665 2,384 Eri 930; U.S.S.R. 870; Czechoslovakia 
EE eren erer do. 1,114 1,200 U.S.S.R. 604; Poland 231. 
Gas, natural__.__.. million cubic feet 7,600 7,600 All from Rumania. 
Petroleum 
Crude. -.-.-.---.-- thousand tons.. 2,251 2,911 RE 2,478; United Arab Republic 
Refined products: 
Gasoline. - - -thousand tons. . 108 56 All from U.S.S.R. 
Diesel fue... do..-- 160 131 Do. 
Heating oils_._.._..... do...- 102 262 U.S.S.R. 253. 
Lubricants__......_.. do. 31 24 U.S.S.R. 16; Austria 8. 


NA Not available. 


! Because Hungary publishes only limited data on foreign trade in minerals, this table has been compiled 
from Hungarian and Soviet sources. Much information is partial, and unless noted is from Statisztikai Evkonyv 


1967 (Statistical Year 1966), Budapest 1967, 423 pp. 


2 Source: Vneshnyaya 'Torgovlya S.S.S. R. za 1966 god (Foreign Trade of the U.S.S.R. for 1966). Moscow 


1967, 324 pp. 


3 Source: Statistical Office of the United Nations. New York, 1967. 
4 Figure derived from United Nations and Soviet sources. 


COMMODITY REVIEW 


METALS 


Bauxite and Aluminum.—Hungary re- 
mained a significant European bauxite 
producer in 1967 with an output of about 
1.6 million tons. Aluminum metal out- 
put, modest by European standards, was 
only about 61,000 tons. The imbalance 
between bauxite and metal output results 
from inadequate domestic electric power 


generating facilities. The potentially high 
cost of generating more electricity from 
indigenous hydropower and/or mineral 
fuels, reserves of which are meager, pre- 
cludes the installation of additional gen- 
erating facilities necessary for the expan- 
sion of aluminum production capacity. 
To satisfy domestic aluminum demand 
and to obtain some foreign exchange 
earnings from the Nation’s bauxite re- 
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serves, Hungary concluded an agreement 
several years ago with the U.S.S.R. by 
which the Soviets will refine up to 300,000 
tons of aluminum per year by 1980. Con- 
sequently, no major increases of aluminum 
smelting facilities are planned in Hun- 
gary for the foreseeable future. 

Exploraiton for bauxite continued dur- 
ing 1967. A new bauxite deposit, 3.5 
kilometers long and averaging 0.4 kilome- 
ter in width, was discovered between 
Bakony and Vertes hills. Because of the 
lack of adequate drilling equipment, the 
thickness of the bauxite formation was not 
determined. At yearend, personnel from 
the Bauxite Exploration Enterprise 
(Bauxitkutato Vallalat) were preparing 
for deep drilling. 

In the area of Kincsesbanya several 
new mines were under development in 
1967. The Joseph III mines and the 
Rakhegy II mine were under development, 
and plans were made for the Bitto II 
mine which will be near the Rakhegy 
mine. 

The development of the Halimba mine 
continued in 1967. When completed, the 
mine will have an annual capacity of 
600,000 tons of bauxite. Underground 
waters, as elsewhere in the Bakony area, 
created difficulties, and extensive pumping 
was necessary to prevent karst waters 
from flooding the works. 

The second stage of expansion of the 
Almafuzito Alumina Plant was underway 
in 1967. A new bauxite storage facility, 
with a capacity of 100,000 tons of 
bauxite, was under construction at year- 
end. The storage is of open construction 
with a French made disc-loader running 
on rails along the top of the retaining 
walls. The completion of plant construc- 
tion was scheduled for 1970 when out- 
put is supposed to reach 280,000 tons of 
alumina per year. Total cost of recon- 
struction was reported to be the equiva- 
lent of about $127 million. 

The expansion of the Ajka Alumina 
Plant continued during 1967. When com- 
pleted in 1968, output of the plant should 
reach 130,000 tons of alumina annually. 


Copper.—A fully automated copper 
foundry with an annual capacity of 40,000 
tons of copper castings was built as a 
part of the Czepel Iron and Steel Works 
in Budapest. The Federal Republic of 
Germany, the United Kingdom, and the 
U.S.S.R. supplied equipment for the 
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foundry. In addition to copper castings, 
the new installation will produce copper 
wire down to 0.03 millimeter. The 
foundry, housed in 3 halls, can be op- 
erated by 30 men. Reportedly, investment 
in the foundry amounted to the equiva- 
lent of $16 million. 


Iron and Steel.—Construction of the 
Borsod Ore Dressing Works, a new unit 
of the Lenin Metallurgical Works, pro- 
gressed satisfactorily during 1967. When 
completed, the plant will have two pro- 
duction lines with a total annual output of 
1.5 million tons of agglomerates with an 
average iron content of 45 percent. Re- 
portedly the plant will be highly auto- 
mated, and the completion date was set 
for the end of 1970. 

The Danubian Iron Works remained 
the center of activity in the Hungarian 
ferrous metal industry. A new slag grind- 
ing plant was completed, and the anneal- 
ing furnace of the Lorinc rolling mill of 
the Danubian Iron Works was opera- 
tional in 1967. The furnace will make it 
possible to produce 30,000 tons of easily 
weldable sheet annually. 


Lead and Zinc.—New deposits of 
lead-zinc ores were discovered in the 
Matra Mountains. Reports do not indi- 
cate the extent of ore reserves or their 
metal content. 


Uranium.—Production of uranium was 
reported in the vicinity of Pecs at Mecsek 
by the Mecsek Ore Mining Trust. Re- 
portedly the mine is one of the largest 
uranium operations in Europe with the 
quality of ores equal to those produced 
in other mines on the continent. 


NONMETALS 


The Hungarian nonmetals industry was 
small and insignificant by world stand- 
ards and some industrially significant non- 
metallic minerals had to be imported. 
However, during 1967 output was ade- 
quate to cover domestic needs for cement, 
lime, clays, and other construction mate- 
rials. 


Bentonite.—Bentonite processing facili- 
ties in the past were located in several 
places in the country. To improve the 
product quality, the processing of ben- 
tonite has been concentrated in one place 
at Mod and placed under the supervision 
of personnel of the National Ore and 
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Mineral Mining Enterprise. Annual capac- 
ity of the new facility was reported to be 
100,000 tons of raw bentonite. 


Cement.—Preliminary work, designing, 
and planning for the Berement cement 
plant was completed at yearend. Con- 
struction will start in 1968, and the plant 
will reach the capacity of 1 million tons 
of cement in 1972. 

Reserves of limestone and clays are 
adequate to sustain a production of 1 
million tons per year for 40 years. 

At the Selp Cement Factory, 150 tons 
of refractory cement were produced on an 
experimental basis. Tests in metallurgical 
plants will determine whether the plant 
will continue production of refractory 
cement on an industrial scale. 


Fertilizer Materials.—The Tisza Chem- 
ical Combine was in full operation in 
1967 after overcoming initial production 
problems. However, output of nitric acid 
was a bottleneck and the full capacity of 
350,000 tons of nitrogenous fertilizers 
was not reached. 


Sulfur.—Plans for the construction of 
the first gas/oil desulfurization plant at 
the Szony Oil Combine were completed 
in 1967. The plant is scheduled to start 
production in 1969, and is being built 
with help from the Soviet Union. It, will 
have an annual capacity of 4,800 tons 
of sulfur. 


MINERAL FUELS 


Although Hungary's production of all 
types of coal dropped 3.3 million tons 
in 1967, coal remained the principal 
source of energy in the country. Natural 
gas and petroleum, however, were increas- 
ing their share in the country's energy 
supply. Lack of high rank coals and in- 
adequate domestic petroleum output 
necessitated imports of bituminous coal, 
coke, crude oil, and petroleum refinery 
products to meet requirements during 
1967. 


Coal.—After a cost analysis study in 
preparation for economic reforms, the 
Hungarian coal mining management has 
begun closing uneconomic mines. Several 
were closed in northern Hungary and 
some 8,000 miners lost their jobs. Plans 
call for reduction of operating mines Com 
the 125 in 1967 to 80 by 1970. By 1975 


the latter number will be cut somewhere 
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between 60 and 65 mines. In addition, 
demand for coal in Hungary has fallen 
every year in recent years. The reduced 
demand can be attributed to the mod- 
ernization of the electric power industry 
and to cheaper competitive fuels, mainly 
natural gas. 

After intensive exploration in Nograd 
county, Hungarian geologists found new 
coal deposits, bringing total coal reserves 
of the area up to 20 million tons. The 
new figure indicates lower reserves than 
those announced in 1965 after preliminary 
exploration. 

Development of the Visonta mine con- 
tinued during 1967. The mine will supply 
coal to the 400-megawatt Gyoengyoes 
power station. The open-cast mine at 
Oroszlany will close in 1968 because of 
high production costs. In accordance with 
this decision, output was gradually re- 
duced during 1967. 


Petroleum and Natural Gas.—Al- 
though Hungary’s oil fields are being 
gradually exhausted, new discoveries of 
oil and gas together with imports, in- 
creased the total supply of hydrocarbons 
in 1967. 

The most extensive and successful drill- 
ing was carried out in southern Hungary 
close to Yugoslavia in the Tizsa-Maros 
region. At yearend 1967, 15 wells were 
completed in the Algyo Basin where a 
tank farm consisting of four 60-cubic- 
meter tanks was constructed. The deepest 
test well in Zala county struck gas at a 
depth of more than 4,000 meters at the 
beginning of 1967. The discovery is sig- 
nificant because it has opened up a deep 
gas bearing formation in that area. 

Expansion of the Szazhalombatta re- 
finery was underway; the 1967 annual 
capacity of 1 million tons will be in- 
creased to 3 million tons by 1968. 

One third of the gas output in Hun- 
gary is manufactured gas. Natural gas 
was becoming a significant source of 
energy in the country during 1967 and 
its share of total energy output was about 
8 percent. The significance of the new 
gas discoveries in the vicinity of Szank 
could not be evaluated because of lack 
of data. Existing fields of Bajesa and 
Babolsa were expanded. 

Several natural gas processing plants 
were put into operation in Hungary dur- 
ing 1967. The plant at Bergfurdo was put 
on stream early in spring and the first 
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unit of a plant at Kardoskut also became 
operative. Capacities of these plants were 
not reported. However, during 1967 the 
Kardoskut plant delivered 1 million cubic 
meters of gas. The natural gas plant at 
Hajduszoboszlo produced more than 1 mil- 
lion cubic meters of dry gas during the 
year. 

The storage of natural gas in facilities 
designed for manufactured gas has become 
a common practice in large Hungarian 
cities. Because the construction of con- 
verting plants at Koebanya was behind 
schedule, the gas supply of Budapest was 
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erratic in times of peak consumption dur- 
ing the winter of 1967. 

To promote and facilitate the supply 
of propane and butane gas, 50 gas dis- 
tributing stations in villages throughout 
Hungary will be made operational by 
1970; the first started operating at 
Gyoengyoes in 1967. 

Construction of an oil pipeline from 
Nagylengyel to Devecser was completed 
in the spring of 1967. During the year the 
pipeline was tested and became opera- 
tional at yearend. 
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The Mineral Industry of India 


By J. M. West * and Charles W. Sweetwood ° 


India’s resources and production of coal, 
iron ore, beryl, manganese, mica, bauxite, 
and building materials are important by 
world standards. Of these commodities iron 
ore, manganese, mica, and beryl occupy 
positions of prominence in world markets. 
Although the mineral industry’s share of 
national income is low—about 1.1 percent 
of the total $32,210 million estimated 
by the Indian Government in 1966-67— 
minerals contributed significantly to the 
country’s foreign exchange income. In 
1967, they accounted for about one-sixth 
of total export earnings of $1,610 million. 

Efforts were continuing in 1967 to relieve 
production deficiencies. Unfortunately, 
some of the development projects that 
were in progress had fallen behind sched- 
ule and costs were soaring. 

However, noteworthy strides were made 
in geological exploration during the year. 
Emphasis was placed on fieldwork related 
to high-priority nonferrous metals and 
phosphate rock, assisted in both cases by 
U.S. Agency for International Develop- 
ment-sponsored programs. The flight phase 
of Operation Hardrock, a nonferrous 
metals-oriented airborne geophysical sur- 
vey, neared completion, and Operation 
Softrock, a project of geological and metal- 
lurgical assistance in exploring for phos- 
phate rock, had progressed well. During 
the year, a United Nations-assisted geo- 
physical survey for ferrous metals was 
started in the State of Madras. 

Continuing recession in the Indian econ- 
omy caused problems in the coal indus- 
try, which included under-utilization of 
capacity and a slump in demand. Removal 
of price and distribution controls and a 
simultaneous industry wide wage increase 
ordered by the Government resulted in 
ill-timed consumer price increases. There 
was growing labor unrest. The imbalance 
between steel output and consumption, 
resulted in an overproduction of some 


products and a shortage of others, which 
necessitated large-volume imports. The ex- 
pansion programs of Hindustan Steel Co’s 
Durgapur and Rourkela plants were behind 
schedule; consequently, previously announc- 
ed long-range plans were shelved. 

The Indian minerals industry provided 
employment in 1967 for about 681,000 
workers, or about 4.2 perceht of the total 
organized labor force of the country. Coal 
mining accounted for three-fifths of those 
employed in minerals. Mineral-related 
manufacturing industries employed an addi- 
tional 602,000, of which the iron and 
steel industry accounted for about two- 
fifths. 

The Government participates in the min- 
erals industry through its various agencies 
and public sector enterprises. It has sched- 
uled 5-year plans, which contain sections 
on mineral development to expand and 
diversify the nation’s industrial base. 

During 1967, construction progressed on 
several new alumina plants and on an 
aluminum smelter located near Belgaum, 
close to Goa in western India. A new 
zinc smelter was commissioned late in 
the year at Debari, near Udaipur, Rajast- 
han, and development continued at an 
underground copper mine based on 1-per- 
cent-copper ore at Khetri, Rajasthan. At 
Korba, Madhya Pradesh, a 200,000-kilo- 
watt thermal electric power station and 
a 3 to 4-million-ton-capacity coal mine 
were being completed with U.S.S.R. as- 
sistance and establishment of a coal-based 
fertilizer plant was under consideration. 
Construction was reported to have started 
on the U.S.S.R.-backed Bokaro steel proj- 
ect. 

In petroleum, important developments 
have followed several years of geophysical 


1 Physical scientist, Division of International 
Activities. 


2 Minerals Attache, U.S. Embassay, New 


Delhi 
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work in the Gulf of Cambay, where outlook 
appears favorable. The Indian Oil and 


Natural Gas Commission expected to start 
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shwar, Gujarat State. The Commission 
also planned to begin construction of a 
supply pier and stationary drilling plat- 


reconnaissance in July 1968 in prepara- form in late 1968 after the monsoon 
tion for oil exploration in the vicinity season. 
of Aliabet Island, 25 miles west of Ankle- 

PRODUCTION 


The value of Indian mineral output 
in 1967 rose 8 percent in terms of rupees 
to Rs.2,745.4 million but fell 13 percent 
in terms of dollars’ to $366.1 million. ° 
The apparent incongruity resulted from 
devaluation of the rupee. Of the more 
important mineral commodities produced, 
bauxite, chromite, and ilmenite showed 
increases. Coal output changed only mar- 
ginally; however, stocks rose, indicating 
a decrease in demand. Coal and lignite 
continued to represent about three-fourths 
of the total value of mineral production; 
the balance consisted of $50 million in 


metallic minerals and $40 million in in- 
dustrial minerals (excluding cement). Out- 
puts of steel and ferroalloys declined in 
1967, but cement producion was about 
6 percent higher for the year. Aluminum 
output was about 16 percent higher in 
1967. Outputs of petroleum refinery prod- 
ucts and domestic crude oil during 1967 
rose 19 and 23 percent, respectively. 


3 Values reported here excluded petroleum, 
minor metals classified under the Atomic En- 
ergy Act of 1948, and mineral production from 

a. 


Table 1.—India: Production of mineral DEE EE 1 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 » 
Metals: 

Aluminum | 

Baute ` thousand tons.. 565 591 : 707 750 759 

Metal- te 55,280 56,667 r 68,988 83,282 96,352 
Antimony, smelter.. --.---------------- 840 848 877 920 
Bory eet A aE 1,367 454 5,325 
Chromite- ooo 65,042 34,969 r 59,685 17,656 108 , 969 
Copper: 

O E ESNE thousand tons. _ 474 473 468 481 441 
Metal content of ore ----------- 10,010 10,481 10,118 10,800 8,600 
Smelter (fire refined) - ....._......-. 9,593 9,455 9,360 9,438 8,573 

| Cs AAA pee ee etn Se troy ounces.. 188,409 148 , 504 130,628 120,244 97,256 
Iron and steel: 
EA EE ce thousand tons.. ' 20,400 r 20,970 23,660 26,336 26,157 
Pig (FON eos we cos ias eg 6,603 6,598 r 6,952 7,082 6,9 
Ferroalloys._........---..-- do. 188 149 170 158 151 
Steel ingot and metal for casting 
thousand tons. . 5,970 5,946 6,467 6,530 6,387 
Semimanufactures._________- do. 257 4,343 4,515 4,534 ' e 5,000 
Gopcentrate .....--.------------- 5,920 6,148 5,496 5,151 4,115 
Metal content of concentrate.._....- 4,316 4,505 3,981 3,734 2,980 
Smelter......_....--- ER 3,537 3,624 2,905 2,479 2,368 
Manganese ore: 

ver 35 percent Mn_thousand tons.. 766 867 1,019 1,109 965 
Under 35 percent Mn 3_____.. do.... 309 396 485 496 634 
Mn content not disclosed.._._._do.-.-.-. r 221 r 142 111 dt. SÉ 

ek WEE do.... "1,296 r 1,405 1,615 1,678 1,599 
Monazite- o ooo 2; NA e 2,540 e 2,600 e 2,600 
Silver, smelter_._._._____-- troy ounces.. 128,314 152,234 168,808 39,223 83, 142 
Titanium: : 

llmenite........... thousand tons. - 26 12 30 80 -88 

| 541 4 A SO ,871 1,871 1,317 1,816 2,547 

Tungsten, 60 percent WO; bast. 5 9 15 27 29 
ne: 

Concentrate. ooo 000 10,627 10,744 9,641 8,900 9,580. 

Metal content of concentrate. __.... 5,860 5,915 5,817 4,886 5,269 


See footnotes at end of table, 
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Production of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 P 
Nonmetals: 

a AA 13,127 4,049 e 7,076 16,275 13,248 
EE d EE 2,756 3,366 r 4,775 6,936 ,344 
Bante. een ee et oe a 37,877 46,225 r 48,283 51,663 46,629 
y AMA II eta eae sets 13,554 12,862 r 20,481 17,751 16,040 
Cemento -.-...ooo...... thousand tons. - 9,355 9,696 10,578 11,052 11,700 
China clay....-. E do...- 503 519 r 605 644 645 
CorundumMm.-.---.-----2----------------- 658 540 48i 385 307 
Diamond. . carats. . 1,432 2,260 4,466 r 2,113 7,104 
Dolomite- -.--.-----..-.. thousand tons. _ 1,070 507 r 976 1,047 1,029 
Feldspar- -2 ------------------ 21,236 24,382 r 26,771 26 , 004 27,528 
Fire clay --.----------.. thousand tons. _ 368 360 r 448 450 476 
Fluorspar A oc ee ete Ee 708 389 551 1,069 1,256 
Garnet A EE 404 286 r 225 176 300 
Gvpeum. ooo. thousand tons. - 1,191 882 r 1,160 1,293 1,148 
¿LN A 1,665 34,091 r 37,481 63,670 49,924 
Limestone. -----.--.---- thousand tons... 17,057 16,919 r 19,934 19,603 19,220 
Magnesite_______..--.-.__------ do____ 235 208 23 232 253 
Mica, block, splittings, and scrap..-.-..--- 34,075 29,891 37,531 32,977 21,173 
IN AN eee Payal AAE 20,991 28,056 r 36,587 30,908 37,372 
Pyrophyllite..--.--.-.-..--- thousand tons. - 5 6 11 

Quartz and silica........-..----------- 215,826 226,093 * 297,000 276,187 269,000 
luna dl oc thousand tons. - 4,551 4,647 4,703 4,508 5,625 
Sillimanite.---.--.-------------------- 11,285 12,362 11,276 10,286 5,312 
Steatite (soapstone) - - _-_. thousand tons. . r 116 r 134 r 156 r 148 130 
Vermiculite-...----------------------- 677 429 732 500 371 

Mineral fuels: 

A A thousand tons.. 65,956 62,440 r 67,161 70,536 70,501 
PONCE EE do...- 999 1,569 2,300 2,568 2,901 
Coke, all types. --.----.--------- do.-..- 9,745 10,142 11,193 10,766 12,580 
Petroleum: 

Crude...thousand 42-gallon barrels.. 12,266 16,965 22,494 e 34,228 42,190 
Refinery products: 
Gasoline and naphtha..._do.... 12,229 12,689 13,807 17,245) 
Kerosine___.__...-_---- do. 11,5386 12,993 12,491 14,059 | 
Distillate fuel ol... do.... 12,466 15,148 18,097 20,511 NA 
Residual fuel ol do. 13,369 15,183 15,990 17,681 [ 
Lubricants. .....--..--- Oe 274 286 292 406 
CGP coe oe cs Oia 5,717 7,537 8,525 10,745 
Natural gas____.___-- million cubic feet__ e 10,000 e 12,000 e 18,000 14,100 16,400 
Carbon black____.._.__-.------------- 12,000 N 14,470 NA NA 


e Estimate. P Preliminary. r Revised. 
1 Includes production of Goa. 
2 United States imports. 


3 Includes ferruginous manganese ore. 


NA Not available. 


TRADE 


Iron ore, manganese, and mica account- 
ed for about 73 percent of the total 
value of mineral exports. The leading 
mineral, iron ore, ranked third among 
all goods exported from India, after jute 


and tea. Total value of mineral ore ex- 
ports during 1967 increased $1.8 million 


to $185 million; slightly over half of the 
total was attributed to iron ore. The 
value of metals and alloys exported reached 
$83.8 million; this substantial rise was 
attributed to expanded sales of pig iron. 
Imports of ores and minerals rose sharply 
in 1967 and were valued at $85.4 million. 
Major import commodities included sulfur, 


accounting for about half of the total 
value, phosphate rock, precious and semi- 
precious stone, and asbestos. Metal and 
alloy imports rose sharply in value to 
$294.4 million, of which ferrous metals 
accounted for about half. Imports of steel, 
aluminum, copper, lead, and zinc were 
all significantly higher. In fuels, imports 
of crude petroleum continued to rise, reach- 
ing an estimated 8.7 million tons in 1967. 
Refinery production was supplemented by 
about 0.9 million tons of imports, mainly 
of kerosine and diesel oil from U.S.S.R. 


and Rumanian sources. 
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Table 2.—India: Exports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1966 1967 » Principal destinations, 1966-67 ! 
Metals: 
Aluminum: 
AUD AN AAA es 77,936 66,573 West Germany; United Kingdom; Italy. 
Metal, including alloys. .._-.--.---- 2,106 1,480 United Kingdom; Malaysia; Kuwait; 
Ceylon; Mauritius. 
Chromite- ---.----------------------- 48,786 77,548 Mostly to Japan. 
Copper and alloy8S-------------------- 782 229 Japan; South Viet-Nam; Hong Kong. 
Ilmenite--.-------------------------- 82,076 21,000 Japan; United Kingdom; Italy. 
Iron and steel: 
Ore and concentrate ?_ thousand tons.. 13,658 13,918 Mostly to Japan. 
IE do..-- 65 489 Do. 
Ferroalloys........-.------ do... 19 22 Mostly to United States. 
Other, mainly scrap. -....-- do---- 785 658 Mainly to Japan. 
Lead, all forms 0000 5 6 United Arab Republic; Muscat. 
Manganese ore and thousand tons. - 1,2499 1,206 Japan; United States; Belgium; Czecho- 
concentrate. slovakia; West Germany. 
Silver, all forme. kilograms.. 2,570 11,477 All to United Kingdom. 
Tin, all forms ` long tons.. 49 16 Mostly to United Kingdom. 
Zinc, all forme? ooo. 2,532 319 Mostly to Japan. 
Nonmetals: Y 
Asbestos- --------------------------- 30 69 Malaysia; Singapore. 
Asphalt and bitumen. ---------------- 320 1,467 Mostly to Nepal. 
Ar io ee AAA 2,762 6,902 Japan; Ceylon; Kenya. 
A AA 307 431 Iraq; Ceylon. 
E AA Ooae a RE 102 60 NA. 
WT --------------------- 1 11,036 NA Mostly to Nepal. 
ei DIE 1,254 6 South Viet-Nam; Ceylon. 
Clays, excluding bentonite.. ----------- 76 731 Japan; Burma; Singapore. 
ET EENEG 3,841 8,205 South Viet-Nam; Japan. 
o =. ee ee ae eee oe SE 1,000 NA. 
KVADICO 2d a 35,726 40,342 United Kingdom; Italy; Sweden; Japan. 
Lime ui td so tas 4,825 574 Mostly to Nepal. 
= LIMEStoODO= otura artis caba ------ 1,012 Mostly to East Pakistan. 
Magnesite, calcined and uncalcined. - - - - 34,228 20,914 Netherlands; West Germany; United States. 
Mica, blocks, splittings, ete. ...---....- 80,467 20,608 United States; Japan; Norway; United 
Kingdom; France. 
EE thousand tons.. 261 245 Nepal; Japan. 
Sillimanite_---_---------------------- ,332 1,849 West Germany; Japan; East Germany. 
Steatite (block and powder) --._.-.---.-.- 10,405 10,319 United Kingdom; Ceylon; West Germany. 
Stone, building- ------------------- 2,302 11,686 Mostly to United Kingdom. 
Mineral fuels: 
TN WEEN thousand tons. - 361 246 Ceylon; Burma; Nepal. 
CONC A a AS 11,067 4,914 Mostly to Burma. 
Petroleum refinery products: 
Gasoline_thousand 42-gallon barrels.. 1,887 1,658 Nepal; Singapore; United Kingdom. 
Distillate fuel ol... ER ses une 1,589 Do. 
Naphtha. ___.....-.--.---- do. 3,984 4,912 Do. 
er cl oe eo e WEEN 71 3 Do. 


P Preliminary. NA wee available. 
1 June 1966—March 196 

2 Includes Goa. 

3 Mostly scrap in 1966. 
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Table 3.—India: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 » Principal sources, 1966-67 ! 
Metals: 
Aluminum, all forms. ......-.....-.-- 22,655 48,639 United States; Canada; Belgium; Yu- 
goslavia. 
Antimony: 
E 2,110 1,660 Bolivia; Thailand; Peru. 
Metals nono talas 56 15 United Kingdom; Belgium. 
Arsenic sulfides. -...-.-- 000 -- 3 9 Singapore; Malaysia. 
Copper and alloys, all forme... 27,498 46,032 West Germany; United States; Belgium. 
Iron and steel: 
Pig ON ook we ee da 30,671 -...-... NA. 
Ferroalloys: 
Rerrochromium. 509 842 Japan; United Kingdom; Norway. 
Ferromanganese 778 257 Japan; East Germany; France. 
Ferromolybdenum. -.-..-.---- 120 102 East Germany; United States. 
Ferrophosphorus...-..-.-.-.-.- 242 244 Mostly from East Germany. 
Ferrosilicon. --.-----.-----.- 62 77 Mostly from Sweden. 
Ferrotungsten. - -.------..-- 30 24 Mostly from United Kingdom. 
OPS A 288 480 Czechoslovakia; East Germany; Japan; 
Poland. 
Total ios a tete 2,029 2,026 Japan; East Germany. 
Semimanufactures, including in- 496,976 553,883 U.S.S.R.; Japan; United Kingdom; West 
gots and scrap. Germany; United States; Czecho- 
slovakia. 
Lead, all form 2-2. 38,093 42,780 Australia; Canada; Burma. 
Magnesium and alloys, all forms. ...-. 1 240 NA United States; Norway; West Germany. 
Manganese ore ..---------------- 6,382 6,103 All from Ghana. 
Mercury. -----.-... 76-pound flasks . _ 2,810 NA United States; Italy; Mexico. 
Nickel, all forms. ..-..-.-...--.------- 1,219 2,082 United Kingdom; Canada. 
Platinum, all forms. ...- troy ounces.. 4,212 5,112 road West Germany; United King- 
om. 
O EE do...- 6,623 9,709 West Germany; Switzerland. 
Tin, all forme. long tons.. 5,870 5,675 Malaysia; United States. 
Titanium minerals ....--.---------- 1,014 651 All from Australia. 
GEES ore and concentrate... -__-.- 93 204 South Korea; Burma; Hong Kong. 
ine: 
Ore and concentrate.  __------- 20,501 Canada; Australia. 
Metal, all forms. -....-..------- 37,925 73,501 Australia; U.S.S.R.; Congo (Brazza- 
ville); Canada. 
Nonmetals: 
Abrasives, natural, all forms. ._.....- 1,363 1,985 United States; United Kingdom. 
INT] -222a aaaea 29,955 29,483 Canada; U.S.S.R.; United States. 
Asphalt, natural. -.---------------- 334 2,616 Mostly from United States. 
e AAA toe A 2,172 2,776 Mostly from Turkey. 
Chalks. jet to as 824 658 United Kingdom; France. 
Clay, including bentonite --------- 4,693 8,696 United Kingdom; Czechoslovakia. 
EVO: 2 cet Sete ee 1,424 1,182 Italy; Denmark. 
Diamond: 

ee thousand carats.. NA 660 Mostly from United Kingdom. 

crude. 

Gem variety. -.....-- thousands. . «$1,800 $1,830 Ghana; Congo (Kinshasa); Sierra Leone. 
Diatomaceous earth... 88 1,378 East Germany; Belgium. 
Emerald... thousands. . e $2,560 $2,890 Tanzania; Brazil; Colombia. 

Fertilizers: 

Nitrogenous: 

Pude ea e e 1 9,428 NA All from Chile. 
Manufactured._--..-------- 11,197,758 NA United States; Italy; Netherlands; Japan. 

Phosphatic: 

Crude.__.........--------- 1 753,733 NA gortan, ee Morocco; United Arab 
epubdlic. 
Manufactured. --.--.--.-.--- 1 193,595 NA United States; Italy; East Germany. 

Potassic, manufactured__.____... 1 142,695 NA East Germany; West Germany. 
Fluorspar__.___.--..--_------------ 5,908 7,783 Thailand; United Kingdom. 

Graphite. << ee cua dls 2,186 1,237 Ceylon; South Korea. 
Gypsum and plaster. --------------- 7 3 All from United Kingdom. 
Magnesite, calcined and uncalcined_.._ -> 272 109 Japan; United Kingdom. 
rin ta oe Blea nao 285,877 574,362 United States; Canada; Mexico. 
Mineral fuels: 
Coal, anthracite. ------------------- 2,902 1,045 United States; Norway. 
ER ta sore ra 1,397 113 United States; United Kingdom. 
Petroleum: 
Crude_thousand 42-gallon barrels . - 1 34,500 NA Iran; Saudi Arabia; Kuwait. 
Refinery products. ...thousands..  ?* $28,200 NA United States; U.S.S.R.; Italy; Rumania; 


Yugoslavia; Iran. 


e Estimate. P Preliminary. 
1 June 1966-March 1967. 


NA Not available. 
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COMMODITY REVIEW 


Aluminum and Bauxite.—Indigenous 
production from four private sector enter- 
prises satisfied about 53 percent of the 
country’s aluminum metal requirements in 
1967. Bauxite reserves, estimated at 276 
million tons, are considered adequate for 
the foreseeable future. The four aluminum 
producers had expansion underway in 1967 
which collectively would double the present 
metal output by 1970. Hindustan Alumi- 
nium Corp., Renukoot, Uttar Pradesh, now 
operates fully mechanized mines in the 
Amarkantak region of Madhya Pradesh 
and near Ranchi, Bihar; Indian Aluminium 
Co. has fully mechanized its Bagru Hill 
mine in the Lohardaga area near Ranchi. 
Madras Aluminium Co. obtains its ore 
from the Shevaroy Hills in Madras, where 
studies for mechanization were in progress. 
Aluminum Corporation of India was con- 
sidering conversion to partial mechaniza- 
tion at its Ranchi area mines in Bihar. 

About three-fourths of all bauxite mined 
was consumed in manufacturing alumina 
and aluminum metal; of the remainder, 
143,000 tons was used by the chemical, 
refractory, cement, steel, petroleum refin- 
ing, and abrasive industries. The balance 
was exported, primarily to West Europe. 
A major exporter of bauxite is Maharashtra 
Minerals Corp., which is a joint venture 
of the State Government (26 percent) 


and private Indian capital. In 1967 the 


firm was working under a contract with 
Societe Alluminio Per Axioni (affiliate of 


Swiss Aluminium of Zurich) and Monte- | 


catini/Edison of Milan for export of 850,- 
000 tons of bauxite during 1967-71. Initial 
delays were faced in this contract, however, 
owing to poor progress in port, road, 
and mine development. | 

Two public sector aluminum projects 
approved in 1966, to be located at Koyna, 
Maharashtra, and Korba, Madhya Prad- 
esh, had not yet come under construction 
in 1967. Indian demand for aluminum 
metal was expected to reach 300,000 tons 
annually by 1970; private sector output 
was scheduled to expand to 223,300 tons 
by 1970-71. Despite the increasing produc- 
tion and nearly 50,000 tons of ‘imported 
ingot and products, the supply in 1967 
fell short of the estimated demand of 
180,000 tons. Canada and the United 
States provided the bulk of the imports. 


Beryl.—Partial exports of beryl recently 
reported in the Annual Report of the 
Department of Atomic Energy showed the 
following shipments to the United States: 
1,815 tons valued at $454,000 in 1965, 
1,330 tons valued at $353,000 in 1966, 
and 1,300 tons valued at $345,000 in 
1967. In 1967, the Indian Government 
was active in conducting surveys and as- 
sisting operators of beryl mines. ` 


Chromite.—Tata Iron and Steel Co.'s 
Kittaburu chromite mine in Orissa State 
is a significant operation that has been 
partly mechanized. Total production was 
considerably higher in 1967 and was valued 
at $955,866. Major domestic consumers 
were refractory and chemica] manufacturers 
with estimated 25,000- and 11,000-ton an- 
nual consumptions, respectively. Japan is 
the principal recipient of Indian chromite 
exports. Indian reserves, mostly in Orissa 
and Mysore States, total about 4.9 million 
tons. 


Copper.—The sole producer, Indian 
Copper Corp., operated its Ghatsila plant 
in Bihar close to its annual Capacity of 
9,000 tons of electrolytic copper, but output 
was far below India’s estimated. demand 
of 150,000 tons. Ore from the private. 
firm’s Mosabani mine averaged: 2.02 per- 


cent copper; smelter production was slight- 


ly lower than in 1966. The only other 
copper development of note, the public 
sector Khetri Copper Project, under Hin- 
dustan Copper, Ltd., was making uncertain 
progress because of disagreements among 
Government policy makers and uncoordi- 
nated execution of plans. However, under- 
ground development at Khetri proceeded 
reasonably well; 15.5 million tons of ore 
grading about 1 percent copper had been 
proved by 1967, with 3 million tons ac- 
tually blocked out for mining. The proj- 
ect, when complete, will utilize local ores 
and those from the nearby Kolihan deposit 
to feed a concentrator and smelter capa- 
ble of producing 31,000 tons of electrolytic 
copper and 600 tons per day of byproduct 
sulfuric acid. The sulfuric acid will be 
used in the manufacture of 214,500 tons 
of superphosphate fertilizers annually. 
Another sizable copper deposit was being 
mapped and developed in Bihar State 
as part of the Rakha Copper Project 
under Hindustan Copper Ltd. Total 
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proved and indicated reserves at Rakha 
have been placed at 91.2 million tons of 
ore averaging 1.3 percent copper. 

It was reported that the Mysore State 
Government had formed the Chitaldrug 
Copper Co. to exploit an estimated 1- 
million-ton, 2-percent copper deposit in 
the Ingladhal area of Mysore. Plans are 
to mine and upgrade ores to about 20 
percent copper, producing about 250 tons 
of concentrate daily beginning in 1968. 
This concentrate probably will be shipped 
to Khetri for smelting. 


Gold.—Government-owned Kolar Gold 
Mining Undertakings and Mysore State- 
owned Hutti Gold Mines Co. were the 
only producers of gold in India in 1967. 
Combined proved reserves were estimated 
at 3.8 million tons of ore grading 0.27 
troy ounce of gold per ton. Mine opera- 
tions are at sufficiently great depth and 
under such extreme conditions that sub- 
sidy is necessary for continuation. Cost 
of production was reported at $50 per 
ounce in 1967 compared with $38.96 per 
ounce in 1962. Employment in the mines 
is about 10,000, counting all personnel. 
Gold recovery in the last few years has 
declined steadily to 0.20 ounce per ton 
of ore for the Kolar group and 0.28 
ounce per ton for the Hutti mines in 


1967. 


Iron Ore.—Iron ore remains one of 
India’s most important mineral commodi- 
ties for earning foreign exchange. Re- 
serves account for about one-fourth of 
the world’s total, with principal deposits 
in the States of Goa, Bihar, Orissa, 
Mysore, Madhya Pradesh, Maharashtra, 
and Andra Pradesh. Goa accounts for 
roughly one-fourth of the production and 
half of the exports. Iron ore led India’s 
list of mineral exports with about 13.9 
million metric tons shipped in 1967, com- 
pared with 13.7 million tons in 1966. 
Continued expansion in exports was antici- 
pated, but it was doubtful if a target 
of 25 million tons by 1970 would be 
reached as planned. 

Japan remained the major consumer 
of Indian ores, taking 9.97 million tons, 
or over two-thirds of the total exported, 
with the balance going to East European 
countries, West Germany, and Spain. 
Minerals and Metals Trading Corp., of 
India, was reported to have signed a con- 
tract with the major Japanese steel com- 
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panies to supply 8.55 million tons of 
basic grade ore at a price of $9.37 per 
ton f.o.b., 1.5 million tons of high grade 
ore at $9.90 to $10.40 per ton, and 
300,000 tons of crushed ore at $4 per 
ton. The 3-year contract is subject to 
negotiation after the second year. A 7- 
year contract, beginning in 1970, was 
signed by a Goan company and the Fuji 
Steel Co., of Japan, for 4.75 million tons 
of ore in the form of lumps and fines at 
$5.65 and $4.45 per ton, respectively. 

Limited facilities for iron ore handling 
at railroads and ports have been a serious 
handicap to expansion schemes. Ores are 
shipped through about 15 ports joined to 
several hundred mines by complex trans- 
portation routes. Facilities have been 
under gradual improvement to permit 
more economical transport.4 To achieve 
large projected export increases, the Gov- 
ernment has undertaken several large 
mining projects including the Bailadila, 
in Madhya Pradesh State, and the Kiri- 
buru and Daitari, both in Orissa State, 
with plans to produce 4, 2, and 1.7 mil- 
lion tons per year, respectively. 

Bailadila had produced some ore from 
surface accumulations by the end of 1967, 
of which about 250,000 tons was shipped 
to Japan. A 2,500-ton-per-day crushing 
and screening plant was placed in opera- 
tion, the 300-mile rail line to the port of 
Visakhapatnam was completed, and prior- 
ity was given to expanding port facilities. 
Formal opening of the mine was scheduled 
for November 1968 with the rate of 
mining to reach capacity by about 1971. 
Reserves have been estimated at 4,000 to 
5,000 million tons. Generally, the ore is 
65 percent or higher in iron and contains 
0.85 percent silica, 1.46 percent alumina, 
and 0.042 percent phosphorus, with only 
traces of sulfur.* 

Another large iron ore deposit recently 
discovered in Mysore State was believed 
to contain some 5,000 million tons of 
ore grading about 40 percent iron. A 
$600,000 project has been proposed to 
study feasibility of developing the deposit. 


Iron and Steel.—Recession in the Indian 
economy, labor problems, and lack of 
demand in domestic metallurgical and 
fabricating industries resulted in buildups 


4 Rungta, Ajay Kumar. Export of Minerals— 


ella & Prospects. Indian Min. and Eng. 
J., v. 7, No. 1, February 1968, pp. 9-10. 

5 U. s” Consulate, Bombay. State Department 
Airgram A-182, April 26, 1968, 4 pp. 
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of unsold inventories at steel plants in 
1967. Efforts were pressed to expand 
exports to offset the slump. Overall pro- 
duction of iron ore, pig iron, ingots, and 
ferroalloys was slightly lower in 1967 
although there was an upsurge in ex- 
ports, chiefly pig iron. Steel imports, in 
the form of semimanufactures, were higher. 
Imported steel accounted for about 10 
percent of total Indian consumption, and 
came from many countries, although 
largest suppliers were the U.S.S.R. and 
Japan. 

Operations at the three public sector 
plants of the Government’s Hindustan Steel 
Ltd.—Bhilai, Rourkela, and Durgapur— 
were unsettled; nonetheless, plans contin- 
ued under discussion to expand capacities 
and possibly build new plants. Hindustan 
Steel, producer of roughly half of the 
country’s steel, sustained net losses of $27.2 
million in 1966-67 and $53.2 million in 
1967-68; such losses were attributed, in 
balance sheets at least, to unrealistically 
large interest and depreciation costs rather 
than to operational expense. It was ac- 
knowledged, however, that labor unrest 
and reduced demand were also factors. 

Export sales of pig iron increased 
markedly but were understood to be stimu- 
lated by Japanese purchases at prices below 
the world market with the sales actually 
made at a net loss. About yearend, the 
U.S.S.R. was reportedly considering a 3- 
year contract to purchase 200,000 tons 
annually of merchant mill products from 
India. This would help support operations 
at the Soviet-assisted Bhilai project where 
progress has been only moderately success- 
ful, especially at the product and market- 
ing end. Private sector plants of Tata 
Iron and Steel Co. and Indian Iron and 
Steel Co. continued to operate with relative 
efficiency. Although faced with most of 
the same problems, they made little prog- 
ress toward expanding facilities under the 
existing circumstances. 

Of the Government plants, Bhilai, in 
the Durg district of Madhya Pradesh, 
produced 1.85 million tons of ingot steel 
in 1967 utilizing ores from Rajhera. Capac- 
ity at Bhilai was raised to 2.5 million 
tons in mid-1967, and plans were submitted 
for an additional increase to 3.2 million 
tons. In all, the plant now maintains 
five 250-ton and five 500-ton open-hearth 
furnaces for steelmaking. Products in 1967 
included 515,000 tons of rails and struc- 


MINERALS YEARBOOK, 1967 


tural shapes, 317,000 tons of merchant 
bars and shapes, and 25,000 tons of wire 
rods. Bhilai products exported during the 
1966-67 financial year totaled 174,000 tons 
of pig iron and about 55,500 tons of 
rolled products with a combined value 
of $10.8 million. At Rourkela, the second 
stage of the plan to increase capacity 
from 1 to 1.8 million tons annually, was 
nearing completion. A five-stand tandem 
mill capable of producing 650,000 tons 
of cold-rolled sheets per year was due 
for trial runs by February 1968. This 
second stage also will include a continuous 
galvanizing section and an electrolytic tin- 
ning line, both supplied by West German 
firms. Expansion from 1.6 to 3.4 million 
tons at the Durgapur plant, in West 
Bengal, was postponed pending market 
improvement. 

The first private sector plant to produce 
special steels was about to become oper- 
ational at Bombay. Under the name Ma- 
hindra Ugine Steel Co. (MUSCO), the 
$13 million plant is a joint venture of 
the Indian Mahindra group and French 
Société D'Electro-Chimie D-Electro-Metal- 
lurgie et des Aciéries Electriques D'Ugine. 
At capacity it will produce 34,000 tons 
of ingot or 24,000 tons of finished alloy, 
tool, and other special steels annually. 

The Bokaro steel development was un- 
derway, construction having been initiated 
on the blast furnace section. U.S.S.R. fi- 
nancing and technical assistance was en- 
listed, and the first stage to produce 1.7 
million ingot tons annually, was scheduled 
for completion by the end of 1971, with 
expansion to 5.5 million tons due later. 
Bokaro, the sixth major steel plant in 
India and ultimately the largest, was head- 
ed for a possible year's delay as work 
was temporarily suspended towards yearend 


because of the discouraging market situa- 
tion. 


Lead and Zinc.—Lead metal supplies in 
India consisted largely of imports in pig 
form and were considerably higher than 
in 1966. The only lead-zinc mine operating 
in 1967, was the Zawar mine, 25 miles 
south of Udaipur in Rajasthan. This mine 
belonging to the Government's Hindustan 
Zinc Ltd., has proved reserves of 8 million 
tons of ore grading 1.8 percent lead and 
3.7 percent zinc with additional sizable 
tonnage of probable ore. Additions to 
the Zawar mill in 1967 expanded capacity 
to 750 tons of ore daily. A major devel- 
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opment program has been planned includ- 
ing continuation of intensive exploration 
of nearby Balaria, Zawar Mala, Bawa, 
and Baroi Hills to provide adequate feed 
to the company’s new zinc smelter at 
Debari, 25 miles away by rail. Additional 
production targets of 2,800 tons of ore 
daily by 1971 were proposed. Recoveries 
of lead concentrates at the Zawar mill 
continued to decline. All output was 
shipped by rail 1,200 miles to the com- 
pany’s Tundoo smelter near Dhanbad, Bi- 
har. 

In 1967 India became a zinc metal 
producer with initial operation in April 
of the private sector’s Cominco Binani 
electrolytic zinc smelter at Alwaye, Kerala 
State. This event was coupled with the 
commissioning of the public sector’s Hindu- 
stan Zinc Ltd. smelter at Debari, Rajast- 
han, in October. Indications were that by 
1968 operations would be reasonably satis- 
factory although not at full capacity, 
which is 20,000 tons of electrolytic zinc, 
45,000 tons of byproduct sulfuric acid, and 
30 to 40 tons of cadmium annually. Ini- 
tially, Canadian zinc concentrates are to 
be utilized. Acid is to be supplied to a 75,- 
000-to-80,000-ton-per-year single super- 
phosphate fertilizer plant located on the 
premises which utilizes phosphate rock 
from the United Arab Republic, Jordan, 
and Morocco. 


Manganese.—Lack of export demand for 
manganese ore kept some of the approxi- 
mately 400 existing mines from reopening 
after being put out of operation during 
heavy monsoon rains in 1967. Mine out- 
put declined and there was a noticeable 
trend toward lower grades of ore. About 
three-fourths of all Indian production is 
exported. The Indian export duty on man- 
ganese ores was reduced during the year 
from 20 to 12.5 rupees (about $2.67 
to $1.67) per ton; however, mine owners 
expressed feelings that duties should be 
totally removed. Ore purchases since 1965 
have been channeled through the Minerals 
and Metals Trading Corp. By yearend 
1967, approximately 250,000 tons of ore 
had accumulated in stocks. 

Ferromanganese was in a similar situa- 
tion with growing stocks and lagging sales; 
production in the first 9 months of 1967 
was 97,439 tons, versus 104,104 tons in 
the comparable period of 1966. Domestic 
consumption for the year was estimated 
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at 80,000 to 90,000 tons, leaving the 


balance for export. 


Mineral Sands.—Monazite occurs with 
beach sands in many parts of the Indian 
coastline. Deposits most suitable for ex- 
ploitation are associated with ilmenite, zir- 
con, garnet, rutile, sillimanite, and quartz 
at Chavara, near Quilon in Kerala State, 
and at Manavalakurichi, a coastal village 
in the Kanyakuman district of Madras 
State. Production of monazite in 1967 
remained about the same as during fiscal 
1966 (ending March 31) when output 
totaled 2,600 tons, and it was believed 
1968 would see increases because of favor- 
able trends. 

Government-owned Indian Rare Earths 
Ltd. was the only monazite mining and 
processing firm in India in 1967, extracting 
rare-earth chlorides and producing triso- 
dium phosphate and residues containing 
thorium and uranium compounds. The 
company completed modernization and 
expansion at its Manavalakurich, Madras, 
upgrading plant in June 1967 and was 
rebuilding its Chavara, Kerala, plant sim- 
ilarly. When completed, the two together 
should be able to produce 3,585 tons 
of monazite, 140,000 tons of ilmenite, 
8,570 tons of rutile, and 10,600 tons of 
zircon annually. 

Ilmenite production was higher in 1967, 
value totaling $217,333, but exports de- 
clined from those in 1966. Japan remained 
the foremost purchaser. Travancore Titan- 
ium Products Ltd., Kochuveli, Trivandrum, 
Kerala State, remained the only domestic 
consumer, producing about 6,500 tons of 
titanium dioxide pigment annually from 
about 14,000 tons of ilmenite. Plans were 
underway to expand capacity to 25,000 
tons of pigment annually by 1970. Other 
ventures were still pending, including a 
project by Century Rayon Corp. of Bom- 
bay to join in construction of a complex 
in Kerala to produce titanium slag, tetra- 
chloride, magnesium metal, titanium diox- 
ide, sponge metal, chlorine, and pig iron. 
India’s entire production of rutile was re- 
ported to have been consumed domestical- 
ly in mamufacturing arc-welding electrodes. 


Silver.—Most of India’s silver produc- 
tion (about 93 percent in 1967) was 
recovered from lead concentrates at the 
Tundoo smelter in Bihar; the remainder 
came from refining of gold. Generally 
production of silver is expected to follow 
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the downtrend in output of lead because 
of the relationship. Exports officially re- 
ported in 1967 were valued at $601,866, 
and all went to the United Kingdom. 
A few hundred kilograms were imported. 


NONMETALS 


Cement.—India maintained  self-suff- 
ciency in cement in 1967 and had a 
small excess for export, which went chiefly 
to Nepal. Output gained nearly 650,000 
tons over that of 1966, a total of 42 
plants had combined capacity of 12.6 
million tons, and in 1967, utilization of 
capacity was about 93 percent. Approxi- 
mately 2.4 million tons of capacity was 
expected to come into production in 1968 
at four new and seven existing plants. 
During the Fourth Plan period (1966-71), 
nine new plants with a total capacity 
of 2.8 million tons were due to be built. 

Effective January 1, 1968, the Govern- 
ment-owned Cement Corporation of India 
Ltd. is to take over the distribution and 
price control of cement from the Cement 
Allocation and Coordinating Organization 
(CACO), an organization of private pro- 
ducers entrusted with these responsibilities 
after the decontrol of cement in January 
1966. The Government has cited differ- 
ences among CACO members concerning 
prices and alleged misuse of funds as 
reasons for this decision. 


Fluorspar.—Domestic fluorspar mining 
has been insignificant, at least until the 
opening of the Ambadungar mine in the 
Chhota Udepur taluk of the Baroda dis- 
trict by the State Government's Gujarat 
Mineral Development Corp. in December 
1964. According to Geological Survey re- 
ports, an exploration program has shown 
the presence at the Ambadunger mine 
of 4.7 million tons of measured recoverable 
fluorspar and 6.9 million tons of indicated 
and inferred reserves, with grades averag- 
ing 30 percent calcium fluoride but with 
significant tonnages grading up to 97 per- 
cent CaF2. A modest program of selec:ive 
mining was begun and, through 1967, the 
mine produced 2,400 tons of metallurgical- 
grade and 1,200 tons of acid-grade fluor- 
spar by hand-mining methods and employ- 
ment of jigs for upgrading. A 500-to 
600-ton-daily-capacity mill has been 
planned, and $3.3 million was designated 
for construction and mining equipment 
with commissioning set for 1971. The plant 
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is to have a 32,000-ton-capacity of acid 
grade and a 60,000-ton capacity of metal- 
lurgical-grade fluorspar annually. 


Gypsum.—India is believed to have the 
largest reserve of gypsum in Asia esti- 
mated at 998 million tons but situated 
in generally unsuitable areas in relation 
to transport facilities. Thus, utilization and 
possible export are restricted. Of the total 
reserve, 934 million tons is located in 
the Barmer, Bikaner, Jaisalmer, Jodhpur, 
Nagaur, and Pali districts of Rajasthan. 
Production in 1967 was valued at $1.06 
million, compared with $1.34 million in 
1966. The Government-owned Sindri Fer- 
tilizers and Chemicals Ltd., at Sindri, 
Bihar, remained the country’s only large 
consumer, using 650,000 tons grading 83 
to 86 percent CaSO.4-2H:O for manu- 
facture of ammonium sulfate. Approxi- 
mately 370,000 tons of gypsum was con- 
sumed in domestic portland cement, and 
plaster of paris and insecticides accounted 
for an additional 10,000 tons. The Nagaur 
district of Rajasthan was the only consis- 
tently producing region; about eight mines 
were in operation there during 1967. 


Kyanite.—India’s leading kyanite pro- 
ducer is the Indian Copper Corp. Its 
Lapsa Buru deposit in the Singhbhum 
district, Bihar, contributed virtually all of 
the country’s output in 1967. The re- 
mainder came from a few small mines 
in Haryana, Mysore, Orissa, and Rajas- 
than States. Since 1960, domestic con- 
sumption of kyanite has grown. In 1967, 
eight firms were producing mullite bricks 
from kyanite, consuming about 8,000 tons 
during the year. Exports comprised about 
80 percent of production. The price for 
grade 61 to 62 percent Al ranges 
$25.33 to $28.66 per metric ton, f.o.b. 
Calcutta. 


Limestone.—Madhya Pradesh State is 
the leading producer of limestone followed 
by Orissa, Bihar, Rajasthan, Mysore, An- 
dhra Pradesh, and Gujarat. Hindustan 
Steel Corp’s Nandrini mine in the Durg 
district, Madhya Pradesh, has been fully 
mechanized; mechanization is underway 
at the Nadikude mine of Andhra Cement 
Co. in the Guntur district. The Bhawanath- 
pur limestone deposit in Bihar is being 
considered for supplying the Bokaro, Rour- 
kela, and Durgapur steel mills with 3.8 


million tons annually from a fully mechan- 
ized mine. 
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Magnesite.—Principal occurences of 
magnesite in India are in Madras, My- 
sore, and Uttar Pradesh States; however, 
a newly found deposit of unknown extent 
at Sendri, in the Pali district of Rajasthan, 
was worked for the first time in 1967. 
Readily minable deposits in Madras cover 
about 18 square kilometers between the 
town of Salem and the Shevaroy Hills; 
reserves have been estimated at about 
45 million tons, all workable by open 
pit methods. Output of crude magnesite 
was valued at $630,266; after calcining 
it was consumed mainly by refractory 
producers. 


Mica.—Bihar, Rajasthan, and Andhra 
Pradesh are India’s chief mica-producing 
states. In 1967, India continued to be 
the world’s leading producer of muscovite 
mica with reserves, although not calculated, 
believed to be sufficient to meet export 
demands for the foreseeable future. Over- 
all mica production in 1967 as indicated 
by exports and estimates of consumption 
was valued at almost $20 million and 
included 1,607 tons of block mica, 5,527 
tons of splittings, 92 tons of condenser 
film, and 13,947 tons of other mica. Do- 
mestic consumption of mica has been esti- 
mated at about 3,000 tons annually, in- 
cluding about 2,100 tons used in insulating 
bricks at the Bhupal Mining Works, Bihar. 
During 1967, mica remained subject to 
export controls imposed after devaluation 
of the Indian rupee in June 1966. Controls 
include 40 percent ad valorem duty on 
exports of all types and minimum export 
prices on blocks, splittings, condenser films, 
and scrap or waste. 


Salt.—In 1967, human and animal con- 
sumption accounted for about 70 percent 
of the salt produced, chemical industries 
15 percent, exports 5 percent, and other 
users the remainder. Exports valued’ at 
$1.1 million, were slightly less than in 
1966, and went largely to Japan and 
Nepal. Japan reportedly contracted for 
significantly larger shipments of Indian 
salt in July 1967-June 1968. However, 
it appeared that limited port facilities 
for off-loading salt would restrict quantities 
and prevent fulfilling of Japanese pur- 
chases. 


Sillimanite.—Sillimanite deposits of Son- 
apahar in the Khasi Hills of Assam are 
considered among the world’s largest, with 
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estimated reserves of 255,000 tons. Assam 
sillimanite averages 62 percent alumina, 
35 percent silica, 1.25 percent iron oxide, 
and 0.15 percent titanium dioxide. Domes- 
tic consumption of sillimanite is estimated 
at about 5,000 tons annually, al! for re- 
fractories. Exports declined sharply in 1967 
and were valued at $185,327, compared 
with $588,579 in 1966. 


Sulfur and Pyrite.—Demand for sulfur 
continued to rise and despite a poor re- 
source position, efforts were redoubled to 
develop domestic sources and eliminate 
the cost of imports. During 1966, consumer 
requirements were estimated at 465,000 
tons but supplies were only about half 
of that. The balance was improved in 
1967, with imports fully satisfying demand. 
Projections place demand in 1970 at about 
850,000 tons. Relief is expected to come 
through the recent commissioning of zinc 
smelters in Kerala and Rajasthan. This 
new capacity will produce about 75,000 
tons of sulfuric acid annually. Relief will 
also come from a new petroleum refinery 
in Madras scheduled for completion in 
1969 with sulfur recovery capacity of 18,- 
000 tons annually. Other projects, includ- 
ing exploitation- of the Amjhore-Ghogha 
pyrite deposits in Bihar and the Khetri 
Copper Project in Rajasthan, may provide 
about 409,000 tons of sulfuric acid annual- 
ly by 1972. Pyrite deposits are known 
at Ingladhal, Mysore; Saladipura, Rajas- 
than; and Simla, Himachal Pradesh. 


MINERAL FUELS 


Coal.—Factors related to the failure of 
Indian coal production to expand accord- 
ing to plan included the change by rail- 
roads from coal to diesel locomotives, the 
loss of Pakistan as an export market, 
and lagging demand by the iron and 
steel industry and thermal electric power- 
plants. Coal output showed little change 
in 1967 despite new incentives to producers 
resulting from removal of long-standing 
Government price and distribution controls: 
Coal remained dominant in Indian min- 
erals, nevertheless, providing almost three- 
fourths of the total value of all mineral 
production. India’s overall resource posi- 
tion was excellent, although some coal- 
fields were becoming more difficult to 
mine and supplies of coking coals were 
no more than adequate for domestic needs. 
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The Bengal-Bihar coal region provided 
70 percent of total coal production and 
all of the coking coal production, the 
latter amounting to about 16 million tons. 
Although collieries tried to keep some 
balance between supply and demand, ac- 
cumulated stocks at the end of 1967 stood 
at an estimated 6 million tons, much 
of this being inferior quality coal. The 
country’s overall mine capacity has been 
estimated at 90 million tons per year 
or roughly one-third in excess of demand. 
Lack of growth in coal consumption by 
railroads had been more or less predicted 
and was allowed for in Government plan- 
ning; however, consumption for steel and 
power was 3 to 4 million tons behind 
respective goals. Pakistan, formerly the 
leading foreign market for Indian coal, 
was supplied chiefly now by mainland 
China, thus losing for India a potential 
outlet for 1 million tons annually. Coal 
exports in 1967 included 122,895 tons to 
Ceylon and 109,102 tons to Burma, 38 and 
30 percent lower, respectively, than in 
1966. Of over 800 colliers active in India 
in mid-1967, 64 produced on the scale 
of 25,000 to 50,000 tons per month, and 


only four produced in excess of 50,000 
tons monthly. 


Price-distribution controls on noncoking 
coals and price controls on coking coals 
were removed on July 24, 1967, after 
being in effect nearly 22 years. However, 
on the same day the Government asked 
the coal industry to increase wages ac- 
cording to recommendations of the Coal 
Wage Board. Producers were generally re- 
luctant but finally consented to a 5-rupee 
($0.67) per ton increase in the price 
of coal. The increase was not considered 
adequate to cover higher costs, however, 
and it was hoped that a new price formula, 
expected July 1, 1968, from an interminis- 
terial committee, would establish additional 
price allowances. The fact that the Gov- 
ernment is the major consumer of coal 
gave it strong bargaining powers in setting 
purchase prices. 


Petroleum.—Production of crude petrol- 
eum from fields in Assam and Gujarat 
States was nearly one-fourth higher than 
in 1966 and nearly double the 1965 output 
as the result of effective development ac- 
tivities carried out by the Government’s 
Oil and Natural Gas Commission. Output 
of petroleum products by eight refineries, 
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including four Government-owned, in- 
creased from 11.28 million metric tons 
in 1966 to 13.45 million tons in 1967. 
As of 1967, India’s refineries were able 
to supply domestic needs for all petroleum 
products except aviation gasoline, superior 
grades of kerosine, such as used in jet 
aircraft, and lubricants. Domestic refineries 
continued to depend on foreign sources, 
specifically the Middle East countries, for 
nearly 60 percent of total crude oil require- 
ments. During 1967, 72 percent of the 
aviation gasoline and 85 percent of the 
lubricants consumed were imported. Out- 
puts of high-speed diezel fuel, furnace 
oil, motor gasoline, and naphtha exceeded 
consumption; surpluses were exported, 
earning about $18.7 million in foreign 
exchange. About 56 percent of all crude 
oil refined was processed by private sec- 
tor refineries. 

The major increase in public sector 
refining came from initial production by 
the Government-owned Cochin refinery lo- 
cated on the southwest coast. By the 
end of 1967, the first full year of operation, 
the Cochin refinery was working at close 
to the design capacity of 2.5 million tons 
annually. The plant, which had been partly 
financed by Phillips Petroleum Co. of the 
United States, went onstream in September 
1966. Indian Oil Corp. Ltd. (Indianoil), 
the Government’s refining and sales arm, 
also owns the Gauhati, Barauni, and Gujar- 
at plants, of which only the Gauhati 
was reported operating near capacity. The 
others did not come up to expectations 
because of management and labor prob- 
lems. The Gujarat refinery, which operated 
its second major unit commissioned in 
late 1966, was fed with crude provided 
by the nearby Ankleshwar oilfield. The 
U.S.S.R. assisted in building the refinery. 

Esso Standard Refining Co. of India 
Ltd., reported increasing refining capacity 
at its Bombay plant in mid-1967 to 3.5 
million tons per year. Construction con- 
tinued on a new refinery near Madras, 
to be in operation by yearend 1968, which 
wil have an annual capacity of 2.5 million 
tons, including 200,000 tons per year of 
lube base stocks. Participating in this with 
the Government, which held 74 percent 
equity, were the National Iranian Oil 
Co. and American International Oil Co. 
National Iranian, with a 13-percent equity, 
had signed a 20-year contract to supply 
40,000 barrels per day of crude to the 
Madras plant. Indianoil was also set to 
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manage a refinery in planning for Haldia 
near Calcutta, but details on progress were 
not available. 

Lube India Ltd., a joint venture of 
Esso and the Indian. Government, was 
scheduled to come into production with 
a 145,000-ton capacity special oils and 
lubricants plant about yearend 1970 at 
a site selected near the Esso refinery at 
Bombay. The construction contract was 
awarded to SNAM Progetti Ltd., an Italian 
firm. The plant was expected to save 
$6 million in annual imports of lubricants. 
Lubricants have been produced by only 
one other plant in the country, the Digboi 
refinery in Assam; however, plans were 
being made to produce certain types of 
lube oils in the near future at the Barauni 
refinery in Bihar State. Meanwhile, Indian- 
oi] signed a contract with Petrolexport 
of Rumania to continue purchases of lubri- 
cants amounting to 75,000 tons in 1968. 
Indianoil was also reported to have signed 
a contract to import 360,000 tons of 
kerosine from the U.S.S.R. in 1968. 

In petroleum exploration, international 
groups were watching the Government ac- 
tions closely in regard to offshore oil 
concessions in the Gulf of Cambay. Ten- 
neco International Oil Co., of the United 
States, was competing with a French-West 
German-United States exploration group 
and with the U.S.S.R. for concession areas. 
It appeared at yearend that the U.S.S.R. 
might be awarded the shallower portions, 
whereas companies with more deepwater 
experience might receive those at greater 
depth. 

Trial production was being conducted 
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on 16 of 175 wells drilled in the recently 
discovered Kalol, Navagam, Rudrassagar, 
and Lakwa oilfields. Operations at the 
State-owned Ankleshwar oilfield and Cam- 
bay gasfield continued to be expanded, 
and further drilling was expected to be 
successful at Galeki in Assam. The Oil 
and Natural Gas Commission was expected 
to intensify drilling activities and explore 
several new areas in the coming year, 
including Aliabet Island at the mouth 
of the Narmada River, Pamban Island 
near Rameshwaram, the Tripura area south 
of the Garo Hills, Jammu, and Pilibhit. 
Geological studies were in progress in the 
Andaman and Nicobar Islands, both Indian 
possessions in the Bay of Bengal, to deter- 
mine prospects for oil and gas. 

Because of the clear domestic shortage 
of resources the Indian Government is 
participating in oil exploration abroad. 
Beginning in January 1965, a company 
was formed to explore in the Persian 
Gulf and, as of late 1967, there was 
evidence of a significant discovery in at 
least one of four concession areas off 
the Iranian coast. The company, Iranian 
Marine International Oil Co., is comprised 
of the Indian Oil and Natural Gas Com- 
mission, AGIP, Spa, which is associated 
with Italian Ente Nazionale Idrocarburi, 
and Phillips Petroleum Co. of the United 
States. Drilling was scheduled to continue 
in the discovery area and possibly on new 
concessions being offered by Iran. Mean- 
while, the Indian Government tried to 
decide whether it was better to expand 
such efforts or invest large sums in ex- 
ploring its own Gulf of Cambay. 
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The Mineral Industry of Indonesia 


By Arthur F. Grube* and J. M. West’ 


Broad new policies were adopted in In- 
donesia during the year in an effort to 
stimulate exploitation of mineral resources 
and to put new life into an ebbing econ- 
omy. Crude oil again provided the major 
share of the country’s mineral-related in- 
come, and tin, salt, coal, and cement most 
of the rest. About two-fifths of the petro- 
leum produced was refined in Indonesia by 
the Government and by one U.S.-owned 
company, P. T. Stanvac Indonesia; the bal- 
ance was exported in crude form. Indo- 
nesia’s largest crude-oil-producing com- 
pany, Caltex Pacific Indonesia, inaugurated 
a significant expansion program during 
1967 after having received government 
permission to lower the price of crude oil 
to its customers, primarily Japan. Indus- 
tries previously nationalized were returned 
to original owners, although it appeared 
that P. T. Shell Indonesia would remain 
in government hands. 


The vagueness of Indonesian mining 
laws has been criticized by many potential 
investors. The Indonesian Government, 
conscious of this, was expected to enact a 
new mining law early in 1968. The Min- 
ister of Mining reportedly had under ad- 
visement a basic plan including the follow- 
ing provisions: A modified depletion 
allowance, to be called Mining Develop- 
ment Allowance, reducing the regular 60- 
percent corporate tax to various levels 
dependent on type of ore mineral; a de- 
preciation rate of 12.5 percent annually, 
allowing writeoff of all capital goods in 8 
years; tax holiday provisions that would 
reduce taxes 7 to 12 percent during the 
first 10 years of production; and imposition 
of modest land rent and royalty rates. 
Another proposal reportedly under study 
would abolish an existing export tax of 
25 percent of the foreign exchange value 
imposed on mined metals. 

Recent foreign investment legislation was 
discussed in a U. S. publication.’ 


Generally the outlook was good for indo- 
nesian mineral development.. Tke oil sit- 
uation was improved, and sizable expan- 
sions in output and development of re- 
serves were forthcoming. It was believed 
that oil production might double within 
the near future as a result of the Govern- 
ment’s encouragement of new foreign in- 
vestment. Tin mining was expanded re- 
flecting changes in management and better 
operation. A modern tin smelter began 
limited operations at Muntok, Bangka 
Island. Tin exploration is to be accelerated 
during the next few years, many companies 
having bid for various area rights. Further 
explorations for bauxite and nickel are 
projected, and a sizable copper orebody 
was demarcated in West Irian. Other cop- 
per deposits were studied in Sulawesi, and 
manganese is to be surveyed in Java. 

Besides a number of specific areas allot- 
ted to selected internationally-known de- 
velopment groups, the Government in Sep- 
tember 1967 announced an invitation to 
foreign mining companies to submit bids 
for 53 separate 10,000-square-kilometer 
blocks of potential mineral lands: 15 in 
Sumatra, 18 in Kalimantan, 1 in Java, 8 
in Sulawesi, 10 in West Irian, and 1 in the 
Lesser Sunda Islands. Companies whose 
bids are accepted will receive an exclusive 
contract to carry out stipulated general 
explorations, and upon the discovery of 
commercially exploitable minerals, they 
will be granted a development contract. Oil, 
natural gas, and a few unspecified strategic 
minerals are not included. The foreign 
company is obligated to process and re- 
cover the valuable constituents of the ores 
in Indonesia. Contractors are expected to 
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provide the Government with progress re- 
ports, and on termination of the contract 
a full geological report, including a 
1:250,000 or larger scale geologic map. As 
of January 1968, about 20 offers had been 
received. 
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Indonesia’s electric power capacity of 
about 910,000 kilowatts of 2.2 billion kil- 
owatt hours failed to satisfy demand. 
Known planned expansion was equal to 
less than 3 percent of the existing capacity. 


PRODUCTION 


Crude oil, tin, bauxite, and nickel ore 
production increased in 1967, but coal out- 
put was significantly lower due to cutbacks 
in railroad purchases. Further increases in 


Table 1.—Indonesia: 


metallic tin output were forthcoming as 
the new smelter at Muntok becomes fully 
operative. Firm data were not available on 
a number of mineral products. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Bauxite. oooh eee eee ee 493 ,111 647 , 805 688 , 259 701 ,223 912 , 266 
Gold De MEN troy ounces. - 4,437 5,813 6,752 4,122 7,752 
CAG A II TAN 650 NA NA NA 
Manganese ore ` _.-------------------- 2,845 500 r 415 NA NA 
Monazite eand. .---_--.---------------- 153 140 25 NA NA 
Nickel ore (3.5 percent nickel). .__.....- 45,705 47,950 * 102,002 117,402 170,601 
id SEE A thousand troy ounces. - 280 r 25 299 221 309 
in: 
Concentrate, metal content 
long tons.. 12,947 16,345 r 14,698 r 12,567 13,600 
Metal ocu cito. do. *2,000 e 1,800 e 1,800 1,510 e 3,000 
Nonmetals: 
Asbestos........------..---.--------- T0. 505552 Das. tcs. ibas 
Cement .-..---------- thousand tons. - 330 439 365 338 e 350 
Diamond... carats __ NA NA e 2,000 e 3,000 e 3,000 
Iodine (content of cuprous iodide) 
kilograms. - 4,983 4,904 1,642 NA NA 
GEES én EE ,125 3,408 NA NA NA 
alt: 
Government (reported) 
thousand tons. - 449 NA 252 e 250 e 250 
Private (estimated)___._____- o... NA NA NA NA NA 
SU ER 1,050 1,695 r 1,288 e 1,200 e 1,200 
Mineral fuels: 
Asphalt rock... ooo 10,489 5,315 9,080 e 10,000 e 10,000 
OB EE 491 ,610 445,862 390,253 * 319,829 208 , 363 
Petroleum: ? 
Crude___thousand 42-gallon pares. r 166,885 "171,492 r178,991 * 168,429 ¢ 185,000 
Refinery products: 
Gasoline 
thousand 42-gallon barrels.. 15,550 14,142 e 13,685 10,600 e 10,344 
Kerosine and jet fuel__..do._._.. 12,836 11,000 e 9,846 13,000 e 13,419 
Distillate fuel oil. ......-. do.... 10,044 10,716 e 9,987 10,800 e 8,741 
Residual fuel oil. ____.... do... 18,338 12,581 e 15,000 11,800 e 10,784 
Other 32... -___- do.... 17,861 15,983 e 25,343 20, 415 e 20,704 
Total: AA do. 74,629 64,422 e 73,861 66,615 e 63,992 
e Estimate. r Revised. NA Not available. 


! Officially reported Indonesian statistics representing government output; private production by small 
unorganized producers may be as much as 30,000 troy ounces per year. 
? Indonesia also produces significant quantities of natural gas but production data are not available. 
3 Includes unfinished oils requiring further processing. 
4 Excludes refinery fuel and losses. 


TRADE 


Mineral commodity exports remained 
highly important in Indonesian trade, con- 
tributing nearly one-half of the total value 
of 1967 exports. Petroleum alone accounted 


for about one third of all export earnings. 
Mineral commodity imports, on the other 
hand, accounted for only 5 to 10 percent 
of the total value of all imported goods. 
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Petroleum was to play an expanding role 
in exports in 1968-69, with particularly 
good markets anticipated in Japan and the 
United States. Tin concentrate continued 
to go mainly to the Netherlands for refin- 
ing, but early in 1968 some was to be ship- 
ped to Penang in Malaya. 


Despite Indonesia’s other economic dif- 
ficulties, in recent years, the nation has 
achieved a generally positive balance of 
trade through rigid import controls and 
Maintenance of mineral exports; estimated 
value of total foreign trade has been as 
follows; in millions of dollars: 


Table 2.—Indonesia: 


363 
Year Exports Imports Balance 
1963 EE 696 502 194 
WEE 124 622 102 
Loep ------------ 708 718 —10 
e AA 679 583 96 


Cement totaling 40,178 metric tons was 
shipped to Indonesia from Japan in 1966; 
Japanese shipments during the first 11 
months of 1967 rose to 73,024 tons (other 
suppliers undetermined). During 1966 
Japan also supplied Indonesia with 35,664 
tons of iron and steel products and about 
850 tons of nonferrous base metals and 
alloys. Measures were being discussed in 


1967 to improve and simplify Indonesian 
trade procedures. 


Exports of selected mineral commodities to Japan ! 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 1967 

Metals: 

A AAA A A AE 568 , 952 608 , 760 771,648 

Iron and steel eran... 1,000 1,486 17,843 

Manganese ore o occ 5,293 2,106 7,176 

Nickel ore and eonceentrate o ooo 79 ,450 133 ,653 128,455 
Petroleum: 

Crude ol 00000020002 thousand 42-gallon barrels.. 38,856 88 , 889 47,477 

Distillate fuel ol. 200 ooo do 447 458 440 

Residual fuel oil... 2. 3. osekc eee ccc ee ceke E do____ 2,466 8 , 454 4,929 


1 Data shown in lieu of official Indonesian export figures. 


Source: Official trade returns of Japan. 


Table 3.—Indonesia: Trade in selected mineral commodities, 1965 ! 
Quantity Value 
Commodity (metric (thousand Source or destination 
tons) dollars) 
Exports to Indonesia: 
Iron and steel. ....-...--.-..- NA 30,841 Mainly from Japan, France, Belgium-Luxembourg. 
Nonferrous metals. ._......- NA 6,176 sar oor from Yugoslavia, West Germany, and 
ustria. 
Asbestos- ----..ooo-o---- 432 y. 
Cement. .------------------ 280 ,026 3,888 Mainly from Japan. 
Sulfur... ----------------- 5,049 252 West Germany, Canada. 
Petroleum and products 
(mostly lubricants).....-.- NA 8,706 Mainly from United States. 
Imports from Indonesia: 
Bauxite.__._.....-.-..-.-- 591 , 862 5,891 Japan, West Germany. 
Manganese ore ..--------- ,29 120 Japan. 
Nickel ore. ....-..---.-.--- 79 ,450 1,864 Japan. 
Tin ore and concentrate. ...- 18,185 49,229 Netherlands. | ; 
Petroleum and products....-. NA ¢272,000 Japan, Australia, United States, and Philippines. 
e Estimate. NA Not available. 


1 Derived from United Nations data on countries trading with Indonesia; represents bulk of mineral trade 


but does not cover trade with Communist countries. 


COMMODITY REVIEW 


METALS 
Aluminum.—Bauxite production from 
Bintan and adjacent islands continued to 
expand in 1967. Japan, as in the past, was 
the destination for nearly all output. 


Three Japanese aluminum refiners about 
yearend 1967 obtained rights to explore 
Bintan for 2 years in search of new de- 
posits. The Japanese have indicated that 
if there are upwards of 40 million metric 
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tons of low grade bauxite, they will be 
prepared to construct an alumina refinery 
at a cost of about $30 million. Bintan, 
which is currently producing over 700,000 
tons per year, is already known to have 20 
million tons of reserves. 

Aluminum Company of America (AL- 
COA) was reported negotiating with the 
Indonesian Government for exploration 
rights covering other areas of Indonesia 
but at yearend there was some doubt as 
to whether negotiations would be con- 
tinued. ALCOA was considering the econ- 
omic feasibility of establishing mining, 
processing, and smelting facilities in Indo- 
nesia. Kaiser Aluminum Corp. was re- 
ported interested in a joint venture with 
Japanese firms. Construction had not be- 
gun by yearend on a smelter project pro- 
posed by the U.S.S.R. in the Belawan area 
near Medan, northern Sumatra. 


Copper.—A Yugoslavian team reportedly 
has discovered some 10 million tons of 
copper ore containing 1.5 to 2 percent cop- 
per in the Sankaropi area of central Sula- 
wesi. Ore bodies have been explored to 
a depth of about 750 feet. It was undeter- 
mined if further work would be conducted 
by the Yugoslavians, who held a produc- 
tion sharing contract with the Government. 


Freeport Sulphur Co. (United States) 
received rights in April 1967 to explore 
and develop a copper deposit in the Erts- 
berg area of the Carstensz Mountains of 
West Irian. Reports indicated that the ore 
body is relatively rich, in the outcrop at 
least, and contains considerable magnetite 
which could constitute a secondary 
product. Preliminary drilling reportedly 
outlined an ore zone on the order of 25 
million tons grading about 2.5 percent 
copper, and a second phase of exploration 
was being planned. Supplies and equip- 
ment must be brought in by helicopter, 
but establishment of roads, towns, and port 
facilities was underway. 


Iron and Steel, "The Soviet-assisted 
Tjilegon iron and steel project in western 
Java, approximately one-third completed, 
was at a standstill early in 1967; but plans 
were made to get the rolling mili sections 
into operation, using imported steel billets 
and slabs. 

P. N. Barata, the country’s largest non- 
military metal fabricator, operated in 1967 
at only about one-third capacity because 
of lack of product demand. The main 
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plant in Surabaja reportedly has four 
cupola furnaces with. 1,600-ton-per-year 
total capacity for cast iron and two small 
bessemer converters for cast steel. 

A plan was disclosed to build two elec- 
tric scrap-melting furnaces in the Medan 
area of North Sumatra to produce steel 
ingots and billets for a 121,000-ton-per-year 
rolling operation. Eventual installation of 
a second pair of furnaces and a 109,000- 
ton-per-year tube mill for pipe products 
was envisioned. 


Manganese.—About yearend 1967 Union 
Carbide Corp., a U.S. company, was re- 
portedly negotiating a contract to survey 
all of Java for manganese, with provision 
for exploitation if suitable deposits are 
found. 


Nickel. Output and exports of nickel 
ore from the Pomalaa and Mantang Island 
areas of southeast Sulawesi rose sharply in 
1967 as a result of expansions by Sulawesi 
Nickel Development Co. (Japan) which 
holds a production-sharing contract with 
the Government firm, Indonesian Nickel 
Mining Corp. In May 1967 a new invita- 
tion was issued by the Government for 
nickel-mining investment, including the 
Malili area of central Sulawesi, the islands 
of Waigeo and Halmahera, and West Irian. 
Subsequently, a contract was signed with 
The International Nickel Go., Ltd., cover- 
ing the Malili deposits. United States Steel 
Corp. was reported interested in Waigeo 
Island deposits and those near Sukarno- 
pura in West Irian. 


Tin.—Production increased from the 
1966 low, and the outlook for Indonesian 
tin grew more optimistic. One of the 
world’s large new dredges, Bangka I, con- 
tributed increasingly to overall output, 
working offshore from Sungailiat, Bangka 
Island. A group of small new West Ger- 
man-buiit dredges was also in operation, 
although their light construction caused 
some initial difficulty. Various. repairs to 
other equipment were completed, and dis- 
ruptions because of labor disputes de- 
clined. ` | 

Early in 1967 the new tin smelter at 
Muntok, on Bangka began trial operations 
but shortly after start-up, furnace linings 
crumbled, reportedly because of the long 
construction period and improper break- 
in. The smelter is expected to operate con- 
siderably below its 25,000-tons-per-year 
capacity for several years. The $3.5 million 
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plant was built by Klöckner Industrie 
Anlagen (West Germany). As of yearend 
1967 an estimated 1,500 long tons of tin 
metal had been produced by the new 
Muntok plant, with about an equal 
amount from the old and outmoded Puput 
smelter, also at Muntok. Most of this tin 
was marketed in Europe and included sub- 
stantial tonnages which went to the 
U.S.S.R. Tin slags from an estimated ac- 
cumulation of 25,000 tons at the old 
smelter site were being shipped to Sing- 
apore, presumably en route to other desti- 
nations. Such slags generally contain on the 
order of 5 to 10 percent tin and significant 
quantities of columbium and tantalum. 


A number of agreements had either been 
confirmed or were under negotiation at 
yearend 1967 for rights to prospect and 
tentatively develop tin properties. Offshore 
deposits attracted many applicants. Partic- 
ularly favorable were areas between 
Bangka and Billiton Islands, north of 
Bangka, and east of Billiton. Among con- 
tenders for these areas were the Billiton 
Co. (Netherlands) and a consortium of 
Charter Consolidated, Ltd., (United King- 
dom), Broken Hill Pty. Co. Ltd. (Aus- 
tralia), and Ocean Science & Engineering 
Inc. (United States). Late in 1967 the 
Japanese firm, C. Itoh & Co., Ltd., received 
rights to explore and develop tin in the 
Bangkinang area of central Sumatra, and 
a consortium of Bethlehem Steel Corp. 
(United States), Rio Tinto Corp., Ltd. 
(United Kingdom), Simons-Lobnitz, Ltd. 
(United Kingdom) was awarded a contract 
covering preliminary surveys of the 
Singkep, Karimun, and Kundur Islands, 
south of Singapore. 


NONMETALS 


Cement.—The Gresik cement plant, in 
eastern Java near Surabaja, operated at 
about 70 percent of its 375,000-ton-per- 
year capacity. Its production in 1966 to- 
taled 228,500 tons. A cement research cen- 
ter was to be established at Gresik and the 
addition of a fourth kiln to boost capacity 
to 500,000 tons was planned. The plant at 
Padang in western Sumatra operated near 
capacity in 1966 and probably continued 
about the same level in 1967. French inves- 
tors reportedly offered funds to quadruple 
this plant's capacity. The Czechoslovakian- 
built 120,000-ton Tonasa cement plant 
near Makasar in Sulawesi was being rebuilt 
after having burned in late 1967. 


365 


Diamond.—The first lot of rough dia- 
monds, comprising several thousand carats 
and produced by the Amsterdam firm 
Asscher Diamond Company, Ltd., in south- 
ern Kalimantan, was shipped to Amster- 
dam, Netherlands, for cutting. A large 
share of the diamonds was said to be of 
gem quality. The diamond fields, reported 
to have good potential, were being ex- 
ploited under a contract with the Indo- 
nesian Government, and operations were 
due to expand on arrival of additional 
Mining equipment. 


Fertilizer Materials.—The only operat- 
ing chemical fertilizer plant in Indonesia 
was the urea plant of P. N. PUSRI, which 
operates under the Directorate of Chemical 
Industry in the Ministry of Basic and 
Light Industry and Power. Production 
from this plant at Palembang, South Sum- 
atra, is based on natural gas feedstock and 
was believed to be about the same as the 
93,015 tons produced in 1966. Plans were 
under consideration for major expansion, 
as much as fourfold, but there was a seri- 
ous question about adequacy of local nat- 
ural gas supplies to sustain such an in- 
crease. 

At Gresik, eastern Java, the $56.1 million 
Petrokimia fertilizer plant, under construc- 
tion by the Italian firm, Cosindit S.p.A., 
had further difficulties, delaying comple- 
tion. At yearend, although about $24 mil- 
lion had been spent, no permanent build- 
ings were completed but a large part of the 
equipment had been delivered to the site, 
and the prospect was that the plant might 
be operational by 1970. 

Allied Chemical Corp. (United States) 
filed letters-of-intent for a $30 million in- 
vestment to construct and operate a fertil- 
izer mixing and conversion «plant with 
capacity of about 400,000-tons-per-year 
using imported raw materials, including 
anhydrous ammonia, phosphoric acid, am- 
monium sulfate, and urea, from the Shah- 
pur Cnemical Corp. of Iran. The target 
date for completion is 1970. 


MINERAL FUELS 


Asphalt.—Although rock asphalt con- 
tinued to be mined from deposits on the 
island of Butung, south of Sulawesi, oil 
refineries supplied the main demand. The 
country’s largest asphalt plant is the 35- 
year-old Permina Unit III in the Surabaya 
suburb of Wonokrumo. In 1967 this plant 
produced 45,000 tons and the 1968 target 
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is 80,000 tons. Feedstock was chiefly from 
th Tarakan area wells in Kalimantan. 


Carbon Black.—P. N. Permina produced 
carbon black from natural gas at Rantau, 
North Sumatra. Plant capacity was 7,000- 
tons-per-year. 


Coal.—Conditions in the coal industry 
continued to worsen during 1967 with no 
prospect for improvement, nor did the 
Government announce plans for any re- 
habilitation. During 1967, the principal 
coal consumer, the railroads, decided to 
convert to diesel engines, and by July, 
Javanese railroads, comprising more than 
80 percent of all rail operations, ceased 
their coal purchases. As a consequence coal 
production has been cut to below 200,000- 
tons-per-year. 


Petroleum.—In 1367, the tempo of 
petroleum industry activity continued the 
upturn started late in 1966, reflecting the 
improved climate for foreign investment. 
Crude oil production increased by an esti- 
mated 10 percent in 1967, and additional 
foreign-owned companies obtained petro- 
leum  exploration-development contracts 
covering both onshore and offshore areas 
of the country. Customarily in recent years, 
these agreements have taken the form of 
contracts between foreign-owned oil com- 
panies and the State-owned petroleum 
company, Permina. Under this system, the 
foreign contractor supplies the required 
capital for exploration and for this he 
receives roughly 40 percent of the crude oil 
subsequently produced, until he has recov- 
ered his exploration expense. The remain- 
ing 60 percent of production is shared 
between toreign oil company and Permina. 
After the foreign contractor has recovered 
initial expenses, the profit-sharing ratio 
becomes roughly 60—40, with Permina re- 
ceiving the larger share. 

P. T Caltex Pacific Indonesia’s 1967 
estimated crude oil production of 360,000- 
barrels-per-day probably represented about 
70 percent of the country’s total output 
About 250,000-barrels-per-day originated 
from the company’s Minas oilfield the 
Duri and Bekasap oilfields each accounted 
for 30,000 to 40,000-barrels-per-day; and 
the remainder was from the Pematang 
and Pungit fields. The company has an- 
nounced plans aimed toward doubling pro- 
duction by 1969; this was made possible by 
the Government’s acquiescence to reduce 
the company’s crude oil prices. This should 
enable the company to expand its crude 
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oil market, particularly in Japan. P. T. 
Stanvac Indonesia maintained production 
of about 55,000-barrels-per-day from its 
Sumatran oilfields; and the South Sumatra, 
Kalimantan, and Java fields operated by 
Permina (formerly Shell properties) ac- 
counted for about 65,000-barrels-per-day. 
The remaining crude oil production came 
from Asamera (Indonesia) Co.’s recently 
discovered Geudondong oilfield in Sumatra 
and North Sumatra fields—Palu-Tabuhan 
and Rantau—operated by Permina’s Jap- 
anese contractor, North Sumatra Oil De- 
velopment Cooperation Co. 

Six of the country’s seven refineries and 
two asphalt plants were operated by 
Permina in 1967. These facilities included: 
the former Shell refineries at Balikipan, 
Kalimantan, and Pladju, Sumatra; the 
former Shell asphalt plant at Wonokromo, 
Java; and the ‘Tjepu, Java, refinery for- 
merly controlled by another Government 
company (Permigan). The remaining 
three refineries are at Langsa, Pang- 
kalansusu, and Rantau; and the second 
asphalt plant 1s at Pangkalanbrandan, all 
in Sumatra. These latter three refineries 
and the one asphalt plant were built with 
equipment and materials salvaged from P. 
T. Shell Indonesia’s former refineries in 
northeastern Sumatra, ali of which were 
demolished during World War II. Permina 
was assigned sole responsibility for opera- 
tion of government-owned refineries and 
oilfields by the Reorganization Decree of 
July 1966. The seventh refinery located at 
Sungaigerong, Sumatra is owned and oper- 
ated by P. T. Stanvac Indonesia. The Gov- 
ei1nment company Pertamin, in accordance 
with the decree, has exclusive domestic 
marketing rights. The third government 
company, Permigan was abolished in 
March 1966. 

In December 1967, Permina signed a 
basic agreement with two Japanese firms, 
Far East Oil Trading Co. and Sumitomo 
Shoji Kaisha Co., Ltd., for the construction 
of a 100,000-barrel-per-day refinery at 
Dumai in central Sumatra to process crude 
oil from P. T. Caltex Pacific Indonesia’s 
Minas oilfield. The Far East Oil Trading 
Company is a joint Japanese-Indonesian 
company formed to market Permina oil in 
Japan. Continental Oil Company, a United 
States firm, has proposed building a refin- 
ery at Dumai with a capacity of 50,000- 
barrels-per-day. 


The Mineral Industry of Iran 


By David A. Carleton * 


Long the sinew of Iran’s economy, the 
petroleum industry in 1967 was strength- 
ened by the 23 percent increase in crude 
oil production over that of 1966. The po- 
tential for improving the position of other 
minerals in the economy was indicated by 
recent, successful mineral exploration ac- 
tivity. As a result, current development 
programs and projects have placed Iran 
on the threshold of expanded mineral pro- 
duction and increased exports and indus- 
trial activity. Included are mineral com- 
modities such as chromite, iron ore, lead- 
zinc, bituminous coal, aluminum, and cop- 
per. 

Flourishing for the third consecutive 
year, the economy of Iran added an esti- 
mated 11 percent to its gross national 
products (GNP) during 1967, bringing 
the average economic growth for the past 
15 years to 6 percent annually. Based on 
current prices, total GNP was an estimated 
$7 billion in 1967; per capita GNP aver- 
aged about $270. Although Iran appears 
to be leaving the ranks of the less devel- 
oped nations, fundamental problems exist 
involving the continued reliance on oil 
revenues and the unbalanced geographical 


distribution of national income. More than 
half of the Government income, three- 
fourths of the foreign exchange receipts, 
and nearly 90 percent (by value) of total 
exports are provided by petroleum. Further- 
more, economic development under the 
Third Plan (September 1962-March 1968) 
was two-thirds financed by petroleum rev- 
enues. During each of the three long-term 
development plans, expenditures were con- 
centrated on the social and economic in- 
frastructure such as housing, schools, hos- 
pitals, agricultural services, transportation 
and commuication facilities, and power 
projects. In the Fourth Plan, to begin in 
March 1968, the industrial and mining 
sectors will receive special attention, in- 
cluding the construction of Iran’s first 
steel mill, a long-cherished national as- 
piration. Additional construction will in- 
clude several nonferrous, basic metal smelt- 
ing plants, a natural gas line to the 
U.S.S.R., new oil refineries, and other 
heavy industry developments. The indus- 
trial sector is to receive 26 percent of the 
plan’s total allocation, which is expected 
to enable a 13- to 15-percent increase per 
year in industrial output. 


PRODUCTION 


Except for petroleum and natural gas, 
the latest official statistical survey of min- 
eral production in Iran was undertaken 
in 1963 by the Ministry of Economy. Pub- 
lished production data since then have 
been based on unofficial estimates by the 
Ministry. For the past few years reported 
production statistics are admittedly nothing 
more than “guesstimates”. In general, metal 
and nonmetal production since 1963 has 
increased significantly as Iran has better 
utilized its mineral resources. Reported 
decreases in production of some minerals, 


especially barite and chromite, may reflect 
a downward adjustment of the unofficially 


reported estimates and may not necessarily 


represent real reductions in mineral output. 

Although definitive data are not avail- 
able, the Ministry of Economy has esti- 
mated that production of Iran’s five major 
metal ores, chromite, copper, lead, man- 
ganese, and zinc, was valued at an equiv- 
alent of $9 million in 1966. The Ministry’s 
estimate of crude oil production value, 


1 Supervisory foreign mineral specialist (Pet- 
roleum), Division of International Activities. 
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apparently based on posted or reference with the 1967 reference price value of 
prices, was $1.2 billion in 1962,? compared $1.6 billion. 


Table 1.—Iran: Production of mineral commodities ! 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 » 
Metals: 
Chromite... -a--------------------------- 100,000 120,000 150,000 175,000 141,000 
Copper ore (3 to 4 pereenteopperl. 5,2 5,200 , 835 11,000 11,000 
A thousand tons. ` r 20 r 21 r 59 8 NA 
Content of ore oo ooo o. 10,000 15,000 17,000 20,000 22,000 
Ingots (smelter output). ------------ 500 375 400 400 - 350 
Manganese ore ooo oo 15,000 32,000 34,000 38 , 000 41,100 
Zinc, content of ore -----------------2---- 10,000 15,000 15,000 17,000 24,000 
Nonmetals: d 
DRA te oe bow Seo baw site ee ee ee 20,000 72,000 72,000 72,000 52,000 
Cement, hydraulie._..._..-... thousand tons. . 745 745 785 1,394 1,394 
d EE , 700 9,000 10,000 8,800 NA 
TU MA O thousand tons.. 345 345 345 220 250 
Sulfur AA A A ,000 20,000 "20,000 * 25,000 25,000 
Mineral fuels: | 
A EINE thousand pone: 200 200 274 280 284 
A E 20 20 20 20 ` 21 
Natural eng million cubic GE . 364,928 415,400 509,900 682,456 709,288 
Marketed ?_______._...__.._.---- do. 40,884 42,102 43,423 48,957 51,784 
Petroleum: se 
Crude........thousand 42-gallon barrels.. 538,107 618,781 * 688,213 771,284 947,678 
Refinery products: 
Aviation gasoline 4 
thousand 42-gallon barrels. _ 4,970 5,035 6,359 6,502 6,316 
Motor gasoline 1____.__...... do.... 13,915 12,758 12,300 16,73 15,674 
Naphtha and solvents t.._..... do. 6,571 6,604 5,004 1,66 , 859 
dee do. , 286 7,497 9,763 10,564 10,266 
Kerosine._.._-..-...-......-. do.... * 14,486 * 16,681 15,378 15,817 15,778 
Distillate fuel oil. _............ do.... * 22,261 * 21,107 22,035 23,411 23 , 657 
Residual fuel oil. ............. do. 60,611 66,229 68,092 70,589 , 120 
Lubricants__.__....._---.--- do ..-. 178 247 306 364 323 
Asphalt. -- do. 1,078 1,227 1,105 1,376 1,877 
P uenea petroleum gas t...... do 112 154 199 294 440 
Pe PETNI OL A O do 34 85 26 25 
Total: ai naan do.... ? 131,502 * 187,568 140,576 * 146,842 


151,985 


* Revised. © Preliminary. NA Not available. 


1 Estimated except for natural gas and petroleum. 


2 Excludes sulfur occurring in the natural gas produced but eventually flared or otherwise wasted. 


3 Used as fuel or raw materials. 
4 All figures revised except 1967. 


TRADE 


Petroleum continues to be the principal 
export commodity of Iran. Exports of crude 
oil and refined petroleum products totaled 
$1.2 billion during the Iranian year ending 
March 20, 1967 accounting for 89 percent 
of the total value of exports. Western 
Europe and Japan are the principal des- 
tinations for petrcleum exports, with the 
Japanese market experiencing the most 
growth. The trading companies of Iran’s 
largest petroleum operation accounted for 
95 percent of total petroleum exports, of 
which 37 percent was destined for Western 
Europe and 34 percent for Japan. Petro- 


leum exports to Japan have tripled since 
1964. Exports of metal and nonmetal ores 
were valued at about $11 million in 1967 
of which about -$9 millión was for- metal 
ores. Iron and steel products are the 
principal mineral commodities imported. 
For the first 10 months of the Iranian 
year beginning March 21, 1966, iron and 
steel imports totaled $142 million, about 
15 percent of the value of all EE 
during that period. 


2 Ministry of Economy. Trends in Industrial 
and Commercial Statistics. . Tehran, October 
1967, p. 23-24. 
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Table 2.—TIran: 


(Metric tons unless otherwise specified) 


Exports of mineral commodities ! 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Chromite, 48 percent Cr:20.. -..- 159,850 131,825 France 38,550; Italy 30,400; Japan 26,250. 
Copper, all forms. .._...._...-..- 2 160 Kuwait 106; West Germany 39. 
Iron and steel: 
DCPAD cos ci is 5,200 7,241 Japan 4,826; Iraq 1,500; Kuwait 915. 
Semimanufactures...._....- 117 166 Afghanistan 113. 
Lead and alloys: 
Ore and concentrate......- 51,551 44,935 Wei 32,677; Belgium 7,308; United Kingdom 
4,950. 
Ingots and aeran -...---- AT. AA 
Manganese ore 002.0... 35,102 39,800 Norway Eo. 3100; Netherlands 7,100; Czechoslo- 
vakia 
AAN s -O 97,789 77,547 U.S.S.R. 18, 569; Belgium 15,168; Japan 14,100. 
Nonmetals: 
Barite, natural... 0000 oo... 1,120 All to Kuwait. 
2 MAA 128,509 92,593 Kuwait 78,844; Muscat and Oman, 12,150. 
Walle oo) Go a led 3 14 Afghanistan 13. 
Oe oa O 1,118 3,292 Dubai 2, 476; Kuwait 796. 
Fertilizers- --.--------20----- 5,654 569 Republic of South Africa 564. 
EE EE 3, EH 2,591 Kuwait 2,047; Dubai 301; Muscat and Oman 243. 
TEE, DEEG 
Ochre and earth colors. ........ 9,960 10,469 France 5,200; United Kingdom 4,309. 
Eege 3,606 2,047 Kuwait 771; "Muscat and Oman 677; Dubai 465. 
Stone, dimension 
Arble ono soda di od 330 3,634 Italy 2,082; Japan 1,075. 
(8 A A 5,326 4,880 Japan 1, 615; Kuwait 1,202; Italy 1,455. 
Stone, crushed bid Stans ecb ate das 12,052 32,286 Kuwait 21, 430; Muscat and Oman 2, 397. 
Mineral fuels: 
Coal and lignite...-.-..-..-..- 307 375 Iraq 296; Kuwait 79. 
Petroleum: 
Crude oil 2 
thousand 42-gallon barrels.. 534,785 619,012 she 178,710; West Germany 53,617; Italy 
Refinery products: 
Aviation gasoline.do. -.- 5,910 6,885 Singapore 2,370; Australia 514. 
Motor gasoline..do.... 11,109 14,766 RE E eee: United Kingdom 2,034; Aus- 
tralia 
Jet fuel.-....... do 8,123 9,851 Singapore 2,919; United Kingdom 1,227; United 
Arab Republic 700. 
Kerogsine. - -...-. do.... 4,459 3,889 Republic of South Africa 1,029; Singapore 933; 
| Mozambique 650. 
Distillate fuel oil_do.... 10,678 11,633 Singa ore 1, 463; United Kingdom 1,194; Republic 
¿South ” Africa 752. 
Residual fuel oil_do.... 52,796 52,623 Fever 13,872; United Kingdom 6,956; French 
Somaliland 4,623. 
Solvents......-..- do 961 950 Republic of South Africa 305; Singapore 228; 
Hong Kong 110. 
Asphalt. do 232 448 ar and Oman 76; Mozambique 59; Tanzania 
Other... LEE 1,268 Republic of South Africa 614; United Kingdom 
242; Mozambique 237. 
Total___.___- do.... 94,268 102,313 


1 Data for Iranian calendar years beginning March 21 of year indicated unless otherwise specified. 
2 Calendar year data as reported by the National Iranian Oil Company. 


Source: Foreign Trade Statistics of Iran. 
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Table 3.—Iran: Imports of mineral commodities ? 
(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1965 
Metals: 
Aluminum and alloys: 
Ingots. __...._.--.-_-_.-- 3,035 6,146 United States 2,285; Norway 1,813. 
Semimanufactures....._._... 1,578 2,071 Japan 340; West Germany 811; Yugoslavia 262. 
Copper and alloys: 
Jngota -2-2-0 1,026 428 Mozambique 406. 
Semimanufactures. .__-__-- 3,567 3,764 Yugoslavia 1,431; West Germany 678; Chile 499. 
Gold. troy ounces.. 611 82,507 United Kingdom "32 Ki 
Iron and Steel: 
Cast iron and ferroalloys. - - 21,238 9,684 U.S.S.R. 7,726; West Germany 969. 
SCTAD ee AA 6,068 4,376 Kuwait 2,582; Oman 974; West Germany 549. 
Ingots____..._.-..- _....- 74 581 Austria 257; Japan 181. 
Semimanufactures. ___..... 698,973 747,580 West Germany 248,305; United Kingdom 92,641. 
Lead and alloys: 
Ingots. AA 1,064 2,700 Peru 564; Netherlands 448; West Germany 427. 
Oxides. .-.....-----..---- 207 211 West Germany 84; Italy 50; United States 38. 
Semimanufactures........- 535 679 West Germany 515; France 96. 
Nickel, all forms. __..........-. 141 189 Italy 138; West Germany 26. 
Platinum... troy ounces. _ 1,304 1,823 United Kingdom 1,316. 
EEN do 1,157 142,653 United Kingdom 112, 918; United States 22,988. 
Tín and alloys 
Ingots......... long tons.. 264 236 Malaysia 183. 
Semimanufactures...do.... 221 310 PS Kingdom 192; Sweden 54; West Germany 
Titanium `. eee eee 421 652 West Germany ae United Kingdom 140; 
United States 1 
Zinc and alloys: 
Zine oxide___.__-- AAA 495 446 Netherlands 249; United Kingdom 71. 
N cs AS 567 1,098 Belgium 288; Australia 226; Mozambique 200. 
onmetals: 
INT _....--.__---- 2 982 1,050 wa rá 342; Denmark 307; United 
ngao 
Asbestos. ...----------------- 3,463 5,009 Canada 3,974; Republic of South Africa 899. 
Gemen, thousand tons. _ 20 116 U.S.S.R. 85; Japan 9. 
LÉI cocoa nos 36,824 12,507 Italy 4,991; "Brazil 2,500: France 1,116. 
Fertilizer materials: 
Nitrogenous8. ----.-..-..-- 8,115 7,288 Kuwait 5,500; U.S.S.R. 1,496. 
Phosphatic..-_.--.--___-- 19,200 37,901 Morocco 11,736; Belgium 8,221; Tunisia 3,900. 
Potagsic.__._..._..._--_-- 24,194 28,183 West Germany 18 117; I 8,376. 
EE = a) eee eee eee 4,188 5,078 West Germany 3,000; U.S.S.R. 850. 
Graphite- ..------------------ 45 36 West Germany 12; Japan 10; United Kingdom 10. 
Mica, all forms. -...-.-.-...-..- 583 281 United Kingdom 150; West. Germany 53. 
Ms as et a 148 3,777 United States 3,449; West Germany 318. | 
gv == ee er 150 164 Norway 40; United Kingdom 38; mainland 
China 32. 
Mineral fuels: 
Petroleum refinery products: 
Lubricants 
thousand 42-gallon barrels. _ 14 23 United States 14; United Kingdom 7. 
Other... do. 19 23 United Kingdom 8; mainland China 5; United 


States 3. 


1 Data for calendar years beginning March 21 of the year indicated. 


Source: Foreign Trades Statistics of Iran. 


COMMODITY REVIEW 


METALS 


Aluminum.—In December 1967, the 
Iranian and Pakistani Governments and 
the Reynolds Aluminum Company agreed 
to construct a $45 million aluminum 
smelter at Ahwaz. The resulting Iran 
Aluminum Company, scheduled to begin 
production in 1971, is reportedly owned 
65 percent by Iran, 25 percent by Rey- 
nolds, and 10 percent by Pakistan. Plans 
call for a smelter to produce 45,000 tons 
of ingot per year. 


Chromite.—An accelerated highway con- 
struction program and the opening of new 
port facilities at Bandar Abbas have con- 
siderably reduced the cost of transporting 
and shipping chromite ore from Iran's 
south-central mines. The improvement of 
other roads near the mines and port will, 
when compieted, further reducé costs. This 
improved infrastructure together with the 
favorable world chromite market, provides 
the two principal private companies, Es- 
fandagheh Mining Co. and Farayab Min- 
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ing Co., an excellent opportunity to in- 
crease production and exports. At yearend 
the latter company planned to increase 
production at the Shahriar and Amir mines 
from the present 6,000 tons per month to 
10,000 tons per month during 1968. Re- 
serves at these two mines have been set 
at 1.7 million tons; the ore is 40 to 50 
percent chromite. 


Copper.—A limited amount of copper 
has been produced for years from the 
small nickel-copper occurences near Anarak 
(east of Isfahan) and in northwestern Iran. 
During 1966 and 1967 extensive deposits 
of disseminated porphyry copper were iden- 
tified in south-central Iran and at yearend 
1967 three occurences were being studied. 
The most advanced project involves the 
Sar Chashmeh deposits (110 kilometers 
southwest of Kerman), where the Kerman 
Mining Company, an Iranian firm, has 
entered into a joint exploration and 
examination venture with an Iranian sub- 
sidiary of Selection Trust, Ltd., a British 
company. The appraisal work which will 
be carried out at Selection Trust’s expense 
should take 2 years. Ore reserves were 
initially evaluated at a minimum of 30 
million tons of 1.5 percent copper with the 
possibility that deposits could measure as 
much as 300 million tons averaging 1.0 
percent copper. Successful exploration will 
be followed by open pit mining at a rate 
of 10,000 tons per day. Tentative plans 
are to establish smelting facilities in the 
area for the production of blister copper.? 

The two other principal copper projects 
are the deposits at Midouk, 80 kilometers 
east of Rafsinjan, being investigated by 
Parjam Mining Company, an Iranian firm, 
and the mineralized properties of the State 
Mining Company, 80 kilometers east of 
Sirjan in south-central Iran. 


Iron and Steel.—During 1967, Iran’s 
first steel-rolling mill was completed near 
Ahwaz. Just prior to the completion of this 
65,000-ton-per-year plant, the owner, 
Navard Iran Company, contracted to have 
the builder construct an adjacent 85,000- 
ton-per-year plant. When the second unit 
is completed (scheduled for March 1968) 
the mill will be capable of producing 150,- 
000 tons per year of angles, sheets, rods, 
and strips, which should be worth about 
$25 million and should save a comparable 
amount in foreign exchange each year. 
Equity in the Navard Iron Company 1s as 
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follows: Rezai Brothers, Iranian industrial- 
ists, 40 percent; Philipp Brothers, a division 
of the U.S. firm Engelhard Minerals and 
Chemicals Corporation, 32.5 percent; an 
Iranian development bank, 15 percent; 
Demag A.G., a West German company, 
7.5 percent; and private Iranian individ- 
uals, 5 percent. 

The first of two units at Iran’s first pipe 
mill was completed at Ahwaz during 1967. 
The owner, Torrance Machine and engi- 
neering, Inc. has announced that the 
second unit is scheduled for completion in 
early 1968. The first unit has a designed 
capacity of 20,000 tons per year of 18- to 
42-inch pipe. Startup problems, however, 
prevented production from reaching this 
capacity. The second unit, planned for 
completion in 1968 is scheduled to produce 
15,000 tons per year of 6- to 16-inch pipe. 
The plant is being financed by Torrance 
and the National Iranian Oil Company. 

Plans for the construction of an inte- 
grated steel mill, to be built under a 1965 
Soviet-Iranian agreement of intent, were 
finalized and approved by both Govern- 
ments in 1967. The plant, will be 43 
kilometers southwest of Isfahan and will 
have an initial annual capacity to produce 
between 500,000 and 600,000 tons of steel 
ingot and 350,000 tons of rolled products. 
Production is expected to begin in 1971. 
A second phase of construction will double 
the capacity. All ancillary equipment and 
facilities built in the first stage will be able 
to accommodate the expansion. Iron ore 
will be obtained from the Chogard deposit 
16 kilometers northeast of Bafq in central 
Iran. Reportedly this deposit has reserves 
of 55 to 65 million tons of ore averaging 
from 58 to 62 percent iron occurring as 
magnetite and nonmagnetic martite. A 
small percentage of sulfur is present and 
the phosphorus content is an estimated 0.3 
percent. Several other deposits of com- 
parable size and ore content occur in the 
area. 

The only known, large reserves of coking 
coal in Iran are located about 500 kilo- 
meters east of the mill site in the Hodjedk 
area 50 kilometers northwest of Kerman. 
Work has begun on a rail line that will 
connect the coal mines with the steel plant 
via the Bafq iron ore deposits. 


3 Engineer and Mining Journal. V. 169, No. 
5, May 1968, p. 110. 

World Mining. V. 4, No. 1, January 1968, p. 
37. 
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Lead and Zinc.—Recent exploration, 
financed and implemented jointly by the 
Ministry of Economy, the United States 
Agency for International Development, and 
in 1966 several private mining companies 
raised the estimate of known lead-zinc ore 
reserves at four mines from 5 million tons 
containing 28 percent combined lead-zinc 
to 35 million tons containing 4 percent 
lead and 11 percent zinc. The estimated 
value of the new reserves, if upgraded to 
marketable concentrates and based on 80- 
percent recovery, is $750 million. Govern- 
ment support encouraged mining activity 
so that lead and zinc ore exports rose from 
45,737 tons in 1962 to 149,340 tons in 
1965.* 


MINERAL FUELS 


Petroleum.—Crude oil production in 
1967 increased 23 percent over that for 
1966 owing mainly to additional field 
development by the Consortium (Iranian 
Oil Exploration and Producing Company 
and Iranian Oil Refining Company) which 
accounted for 95 percent of the 1967 total. 
The remainder was produced by IPAC 
(Iran Pan-American Oil Company), 
SIRIP (Société Irano-Itali¢nne des Pet- 
roles), and NIOC (National Iranian Oil 
Company). 

Consortium.—The Consortium continued 
to explore for oil in the Agreement Area 
with geophysical surveys and the drilling 
of 10 exploration wells totaling 72,695 feet 
of hole. Two relatively large fields, Chesh- 
meh Khush and Kilur Karim, and two 
smaller fields, Par-e Siah and Susangerd, 
were discovered during the year. In addi- 
tion, 24 development wells were drilled 
having a total footage of 178,733. Most of 
th development work was in the Marun 
and Bibi Hakimeh fields, which together 
were responsible for most of the increases 
in crude oil production during 1967. Agha 
Jari remained the principal producing field 
in 1967 with 37 percent of output; Gach 
Saran remained second with 27 percent, 
followed by Bibi Hakimeh 9 percent, 
Ahwaz 7 percent, Marun 6 percent, and 11 
other fields 14 percent. 

A major achievement during the year 
was the completion of the huge Cham pro- 
ject whereby Kharg Island became the 
principal crude oil export port and Bandar 
Mah Shahr the facility for exporting re- 
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fined products from Aladan. The former 
was completed in 1966 and can handle 2 
million barrels daily. The latter, comp!eted 
in December 1967 at a cost of $50 million, 
permits the export of up to 350,000 bar- 
rels daily of products from Abadan re- 
finery. Abadan products, which previously 
transited the Shatt al Arab in Iraq, are now 
transported 95 kilometers to Bandar Mah 
Shahr, through three 12-inch lines designed 
for lightweight fuels, and a 26-inch, heated 
line for distillate and residual fuel oils. 
Storage is provided for 8 mullion barrels 
and the port can handle tankers having 
capacities no greater than 50,000 dead- 
weight tons. 

In accordance with a December 1966 
agreement, the Consortium reliquished in 
March 1967 three parcels of the Agreement 
Area totaling 25,069 square miles (64,929 
square kilometers), reducing the area by 
25 percent. One parcel is in the northwest 
part of the Agreement Area near the NIOC 
Naft-e Shah field, the second in the central 
part, and the third in the southwest, just 
north of Bandar Abbas. 

At the end of 1966 it was announced 
that the Consortium had agreed to deliver 
lightweight crude (Agha Jari grade) to 
the state-owned NIOC for barter sale to 
East European countries. The 5-year agree- 
ment calls for purchases by NIOC to 
average 80,000 barrels per day. Deliveries 
were to start in 1967 and are scheduled to 
reach 120,000 barrels per day by 1971. 

The Abadan refinery underwent minor 
additions and repair, including the ex- 
pansion of facilities to increase the use of 
natural gas as refinery fuel. These and 
previous installations have served to reduce 
liquid fuel use from about 6,000 barrels 
daily in the late 1950’s to 51 barrels per 
day in 1967. The Abadan refinery and the 
Aruba plant in Netherlands West Indies, 
each with capacities of 460,000 barrels per 
day at yearend 1967, were the world’s 
largest. Abadan throughput in 1967 aver- 
aged 396,388 barrels per day, second only 
to Aruba. The Consortium has agreed to 
build a $50 million natural gas liquefac- 
tion plant at Bandar Mah Shahr for 
NIOC. A pipeline to be built from the 
Gach Saran field will cross the Agha Jari 
field. 


4 Iranian calendar year beginning March 21 
of the year indicated. 
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Table 4.—Iran: Summary of petroleum exports (Consortium) 
(Thousand 42-gallon barrels) 
Products 
Year Crude oil Products ! Total as percent 
of total 
1963 A O EE 388 , 404 r 102,589 r 490,993 r 21 
e AAA A RA 460,273 ? 100,531 r 560,804 r 18 
a Ee | E EE 508 , 854 101 , 660 610,514 17 
A Se EE 587 , 637 102,392 690,029 15 
E y RANAS INEA 739 , 800 103 , 800 843 ,600 12 


P Preliminary. r Revised. 
1 Includes international bunkers. 


NIOC.—Exploration consisted of geo- 
physical surveying near the Caspian Sea 
and drilling in the Gorgan, Giian, and 
Moghan areas. Soviet technicians, which 
performed and evaluated seismic work for 
NIOC in Iranian waters of the Caspian 
Sea, announced that the area contains the 
world’s largest oil reserves. It was rumored 
that a French drilling company under 
contract to NIOC struck commercial re- 
serves in northwestern Iran. Production 
at Naft-e Shah, the only field NIOC owns 
and operates independent of private inter- 
ests, averaged 7,780 barrels per day in 
1967, up 3 percent from 1966 production. 

The NIOC Tehran refinery was in the 
final stages of construction at yearend. The 
plant, which will be able to produce a 
full range of products other than lubri- 
cants, will have major processing units as 
follows: 


Capacity 
(barrels 
per day) 
Atmospheric distillation. 85,000 
Vacuum distillation..... 40,000 
Naphtha hydrotreating.. 10,500 
Reforming............. 12,500 
Hydrocracking......... 14,400 
Thermal cracking....... 16,000 


Feedstock for the plant will be Ahwaz 
crude (33.2° API) or a mixture (37.1° 
API) of Ahwaz crude and topped crude 
from the Masjid Soleyman topping plant. 
Feedstock will be supplied through the 
16/20-inch, 80,000-barrel-per-day Ahwaz- 
Tehran line, which was completed in 1966 
and is temporarily being used for fuel oil 
transport to Tehran. 

As in the past, NIOC is the only distri- 
butor and marketer of petroleum products. 
In 1967 petroleum consumption rose to 
nearly 48 million barrels, 15 percent more 
than in 1966. Nearly 70 percent cf the 


products sold were supplied by the Abadan 
refinery; the remainder were from the 
Masjid Soleyman, Naft-e Shah, and Ker- 
manshah plant. The latter is scheduled for 
expansion and rehabilitation. A new 40,- 
000-barrel-per-day refinery is planned for 
Shiraz. 

In response to the availabality of royaity 
oil for barter sale to East European 
countries, NIOC has concluded contracts 
with Rumania and Bulgaria. Rumania 
called for the delivery of an average of 
24,000 barrels daily of crude during 1968- 
70. No oil has been shipped to either 
country, primarily because closure of the 
Suez Canal increased tanker costs such 
that sales have not been economically 
feasible. 

NIOC also participates in offshore 
Persian Guif exploration as a 50 percent 
owner of six companies, two of which have 
found oil. The Sassan field, found in 1965 
by Lavan Petroleum Company (LAPCO), 
is expected to start production in 1968. 
Offshore production installations and an 
88-mile, 22-inch pipeline from the field to 
Lavan Island are nearing completion. Pro- 
duction capacity is expected to reach 200,- 
000 barrels per day. In 1967, an explora- 
tory well drilled by LAPCO made another 
discovery 105 kilometers northwest of 
Sassan field. Iranian Marine International 
Oil Company (IMINOCO) has also car- 
ried out exploratory drilling in the Persian 
Gulf and has reportedly struck oil. The 
four remaining companies that have con- 
tinued offshore exploration activities are 
Dashestan Offshore Petroleum Co. (DOP- 
CO), Iranian Offshore Petroleum Co. 
(IROPCO), Farsi Petroleum Co. (F.P.C.), 
and Persian Gulf Petroleum Co. (PE- 
GUPCO). 


5 Newsletter. National Iranian Oil Company. 
March 1967, p. 9. 
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At the close of 1966, the Iranian Parlia- 
ment approved a contract signed between 
NIOC and Entreprise de Recherches 
d’Activités Pétroliéres (ERAP), a French 
Government company. It is essentially a 
service contract, whereby ERAP finances 
exploration at its own risk in exchange 
for the right to purchase part of produc- 
tion if oil is found. ERAP will be entitled 
to purchase 35 to 45 percent of the oil 
produced for 25 years at cost price plus 2 
percent plus the taxes, which will be cal- 
culated on the basis of real prices. The 
contract covers approximately 20,000 
square kilometers offshore and 200,000 
square kilometers onshore. Reportedly the 
first well drilled in the offshore areas 
found oil. 

IPAC.—Production averaged 99,499 bar- 
rels per day in 1967, 57 percent more than 
in 1966. Most of the increase reflects the 
commencement of production from Cyrus 
field during April 1967. This field, which 
is 84 kilometers west of Kharg Island in 
the Persian Gulf, joins Darius as the 
second IPAC field. Production facilities at 
Cyrus consist of six producing wells, seven 
crude transfer lines, a production platform, 
a moored tanker for storage purposes, and 
loading facilities for incoming tankers. 


Table 5.—TIran: 
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Production facilities have an inital capacity 
of 25,000 barrels per day, easily expandable 
to 50,000 barrels per day. 

Exploration which resulted in the dis- 
covery of the Esfandiar and Ferdowsi fields 
in 1966 continued in 1967. Both of these 
fields are on or near the Persian Gulf 
median line. 

SIRIP.—Output from Bahregansar, the 
lone producing field of this firm, averaged 
20,925 barrels per day in 1967, compared 


with 23,821 barrels daily in 1966. Produc- 


tion declined because of field reservoir 
conditions. Noruz field, discovered by 
SIRIP in 1966, 80 kilometers southwest of 
Bahregansar, is expected to yield about 50,- 
000 barrels per day when it begins pro- 
duction. 


Natural Gas.—Iran is fourth in the 
world and first in the Middle East in na- 
tural gas reserves, estimated at 110 tril- 
lion cubic feet P Essentially all natural gas 
produced is dissolved gas brought to the 
surface by necessity in solution with the 
crude oil produced. Although most of the 
natural gas produced (93 percent in 1967) 
is flared, vented, or otherwise wasted, the 
Iranian Government, through NIOC, has 
taken positive steps to reduce this waste. 


Natural gas production and disposal 1 


(Million cubic feet) 


Year Production Consumption Used ? then flared Flared 
A ue eE 367,115 40,884 68,289 257,942 
LID a a ia 415,345 42,102 80,383 292,860 
AA A ee ee OL eee ae 509, 883 43,423 80,258 368 , 202 
1966 -ccecce A IS 632,456 48,957 77,716 505,783 
IE] Y AI Ra ea A 709,238 51,784 e 89,700 e 567,754 


e Estimate based on 10 months data. 

1 Data are for the Consortium and NIOC: In 1967, NIOC production was an estimated 2,826 million cubic 
feet, of which 30 percent was consumed and 70 percent flared. 

2 Used expansively to drive turbines and then flared. 


In 1966 the Government of Iran and the 
U.S.S.R. concluded a barter agreement 
calling for the export of Iranian natural 
gas to the U.S.S.R. Iran will supply gas 
for 15 years, beginning in 1970 at 230 
billion cubic feet annually during the first 
year and increasing progressively to 380 
billion cubic feet in the sixth and following 
years. The gas will be suppied via a 
1,100-kilometer trunk line, 40/42 inches in 
diameter, and capable of transporting 1.4 
million cubic feet of gas per day from the 
southwest fields. Some of the gas leaving 


the fields will supply Iranian towns near 
the trunk line, through 490 kilometers of 
spur lines. Deliveries to Iranian towns are 
to reach 220 billion cubic feet annually by 
1977. It was agreed that NIOC build the 
line from the fields to Saveh in central 
Iran and that the U.S.S.R. build the re- 
maining 615 kilometers of line from Saveh 
to the frontier at Astara. A consortium of 
West European banks will lend NIOC 
$220 million for its portion. The U.S.S.R. 


60il and Gas Journal. V. 65, No. 52, Dec. 
25, 1967, p. 118. 
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is extending credit equivalent to $286 mil- 
lion to cover the portion they will build 
and the construction of a steel mill and 
machinery plant near Isfahan. 

It was announced in 1967 that the Na- 
tional Petrochemical Company, a wholly 
owned NIOC subsidiary, will participate 
jointly with three foreign chemical com- 
panies in separate petrochemical ventures. 
All three plants will use natural gas as 
feedstock and together will require an in- 
vestment of $250 million. When completed, 
these three projects, together with the 
completed Shiraz plant, will bring to a 
total of four the plants in Iran producing 
chemicals from natura] gas. 

Kharj Petrochemical Company (50 per- 
cent Amoco International) began con- 
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struction of a petrochemical plant on 
Kharg Island during July 1967. The plant 
is scheduled to go on stream in early 1969 
and will be capable of producing 180,000 
tons of elemental sulfur and 2 million bar- 
rels of liquefied petroleum gases per year. 
The largest of the three plants is being 
built at Bandar Shahpur by Shahpur 
Chemical company (50 percent Allied 
Chemical Corporation). The installation 
will be capable of producing 500,000 tons 
of sulfur, 300,000 tons of ammonia, 500,- 
000 tons of sulfuric acid, and 150,000 tons 
of phosphoric acid. The third project (26 
percent B. F. Goodrich Company) will be 
built at Abadan and will produce 54,000 
tons of plastics and other chemicals per 
year. 
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The Mineral Industry of Iraq 


By James A. West* and John R. Lewis’ 


The economy of Iraq is dominated by 
petroleum; thus, as 1966-67 was an un- 
settled period for the domestic petroleum 
industry, the country experienced a deter- 
lorating financial stability although avoid- 
ing a major economic setback. Crude oil 
pipelines of the Iraq Petroleum Com- 
panies group (IPC) transit neighboring 
Syria and deliver up to 900,000 barrels of 
Iraqi crude oil daily to Mediterranean ex- 
port terminals. In December 1966, Syria 
seized these pipelines, closing off this major 
export route until March 1967. Again, 
during June 1967, these lines were closed 
as a backlash of the Arab-Israeli war. In 
spite of accelerated shipments by the pipe- 
line during the latter half of 1967, as well 
as between March and June, and a dou- 
bling of the movement of oil through 
Iraq’s Persian Gulf facilities, total annual 
crude oil production was reduced 11.8 
percent below the 1966 level. 

Normally, direct oil payments constitute 
about 80 percent of the ordinary Iraqi 
Government revenue and export earnings. 
The denial of export routes, sometimes af- 
fecting as much as two-thirds of the na- 
tional production, resulted in a decrease 
in direct oil payments to $339.6 million in 
1967 from the record $394 million in 
1966. The situation was somewhat relieved 
by sizable advance royalty payments by 
IPC to the Iraq Government. 

On the domestic scene, the petroleum 
industry operated in an uncertain atmos- 
phere originating in 1961 when the Iraqi 
' Government ordered relinquishment of 99.5 
percent of the oil concessions held by the 
IPC group. By June 1965, an agreement 
in principle between the Government and 
the IPC group was announced, but by 
the end of 1967 this settlement had not 
been ratified by Iraq’s Council of Ministers. 

On August 6, 1967, the Iraqi Govern- 
ment promulgated Law 97 allocating ex- 
propriated acreage to the reconstituted 


Iraqi National Oil Company (INOC), a 
government entity, for exploratory drilling 
and further development. A new version 
of INOC was created by Law 123 in 
September 1967, and protests over the ex- 
propriations from the companies involved 
and by their home nations were denied by 
the Government. In early October 1967, 
Iraq’s press reported that the INOC had 
taken over all equipment and installations 
at the prolific North Rumaila oilfield in 
southern Iraq and that henceforth the 
INOC would launch a developmental pro- 
gram. It was apparent that interests not 
yet operating in Iraq were encouraged by 
events to seek participation in development 
of the nation’s oil resources. A desire to 
develop a closely coordinated Arab oil 
policy so as to become more competitive 
in world petroleum markets also began to 
appear. 

During 1966 and 1967, exploitation of 
other minerals was limited to salt, cement, 
natural bitumen, ceramic and minor con- 
struction raw materials. During this period, 
the Government initiated several actions 
designed to encourage diversification of 
Iraq’s mineral potential. In May 1966, 
the Council of Ministers established a 
Directorate of Minerals and Geological 
Survey within the Ministry of Oil whose 
purpose was to carry out nonoil mineral 
exploration and research. Thereafter, the 
Ministry of Oil announced existence of 
deposits of elemental sulfur and phos- 
phate rock in the Mosul areas as well as 
in other parts of Iraq. A British sulfur 
company was engaged to serve as a con- 
sultant, and foreign firms were invited to 
submit exploitation proposals. Almost a 
dozen U.S. firms, plus others from France, 
Rumania, and Lebanon, expressed interest 


1 Area specialist, Near East-Africa, Division 
of International Activities. 

2 Petroleum engineer, Division of Interna- 
tional Activities. 
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in the sulfur. No decision as to which offer Kirkuk sulfur extraction plant went 
would be accepted had been made by year- forward. 
end 1967. Meanwhile, construction of the 

PRODUCTION 


Iraq’s crude oil output reached a new 
high in 1966, averaging 1,384,900 barrels 
daily. However, intermittent successive 
pipeline closures in late 1966 and during 
1967 resulted in a reduction to a daily 


average of 1,221,400 barrels. In both years, 
Iraq ranked eighth among world crude oil 
producing nations, fourth among the 
Middle East countries, and accounted for 
4 percent of world crude output. 


Table 1.—Iraq: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Nonmetals: 
Cement .------------ thousand tons.. 941 1,092 1,285 1,342 e 1,600 
Gypsum Pci rai os do..-.- 500 500 500 500 500 
A A ee do.... 31 e 27 e 60 e 60 e 60 
Mineral fuels: Petroleum: 
Crude___..._thousand 42-gallon barrels.. 422,581 461,961 1482,461 2505,428  3445,821 
Refinery products: 
Gasolne -----ooooocooo..- do 2,315 2,586 2,708 2,699 e 2,700 
Kerosine and jet fuel. ....... do..-.- 3,228 3,958 4,049 3,697 e 3,800 
Distillate fuel oil. ..........-. do...- 3,110 3,943 4,472 5,326 e 5,500 
Residual fuel oil. ....._..-..-..- do. 6,796 7,732 8,565 5,691 e 6,000 
Lubricants and other. ....-..- do e 681 618 4 e 550 e 550 
Asphalt__.....-...-..-.---- e e 226 180 79 467 e 450 
Liquefied petroleum gas. ..... do...-. 34 48 e 60 e 60 e 60 
Refinery fuel and loss .....-.. do.... 989 1,595 e 722 NA e 1,200 
e Estimate. NA Not available. 


1 Includes an estimate of 5 million barrels from Government-operated Naft Khaneh and Quayara fields. 
2 Includes 2,641,000 barrels from Government-operated Naft Khaneh and Quayara fields. 
3 Includes an estimate of 2,372,500 barrels from Government-operated Naft Khaneh and Quayara fields. 


TRADE 


Iraqi trade data are not available for 
1966; however, oil and cement are the only 
significant exports. Information from non- 
official sources indicates that the value of 


heavy role of petroleum in the country’s 
exports, is as follows: 


: .. Value Mineral 
oil imports decreased in 1967 to $821 mil- (million dollars) Be ae 
lion, $44 million below the $865 million Mineral Total share 
recorded in 1966 and about equal to the E trade of oat 
1965 value. Cement exports were valued at p 
$6.6 million in 1965 and increased to $8.4 Exports: 
million in 1966. 1964 ere er ree 794 SE 94.5 
Ñ Virtually all metals and nonmetals are 19667717777 873 939 93.0 
imported. Imports in 1966 were probably Imports 
about the same as those of 1965, when the 1964__--...---- 30 413 7.3 

: e EA 37 451 8.2 

major items consisted of almost 200,000 1966. Re ee oe e 40 493 8.1 
` Trade balance: 

tons of iron and steel, about 2,500 tons of pee etna. 764 427 xx 

aluminum, and a few hundred tons of cop- 1965___________ 792 431 XX 

1966. -....-....- 1 833 446 XX 


per with lesser quantities of lead, zinc, tin, 
and other metals. Imports of chemical 
fertilizers appear to have moved upward 
to 15,000 tons in 1966 compared with 
approximately 10,000 tons in 1965. A 
comparison of mineral trade related to 
total commodity trade, indicating the 


e Estimate. XX Not applicable. 
1 Adjusted due to estimate of 1966 imports. 


The volume of Iraqi exports of petro- 
leum in 1967 was 424,600,000 barrels com- 
pared with 491,700,000 in 1966 and 459,- 


THE MINERAL INDUSTRY OF IRAQ 


364,000 barrels in 1965. Destinations were 
probably to Europe 76 percent, Far East 
11 percent, Western Hemisphere 7 percent, 
and Africa 6 percent, although individual 
destinations were not available. 
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Imports of petroleum have been mostly 
lubricants. With recently added lubricant 
production facilities, it is likely that 
imports were lower than the 20,000 barrels 
received in 1965. 


COMMODITY REVIEW 


METALS 


Iraq’s mineral economy has no import- 
ant metallic sector. A proposed iron and 
steel plant, under study since the early 
1960’s, has been abandoned as infeasible. 


NONMETALS 


Cement.—The nationalized cement in- 
dustry, operating under the General Estab- 
lishment for Industry, expanded output at 
its six plants during 1966 to 96 percent of 
their combined rated capacity of 1,400,000 
tons per year. On July 6, it was announced 
that installed capacity would be expanded 
by 200,000 tons per year in order to meet 
a strong export demand for Iraqi cement 
from the Persian Gulf area. By late 1967, 
another proposed expansion, involving con- 
struction of a new plant in the Basra area, 
was targeted to push Iraq’s cement produc- 
tion to 2 million tons annually. This 
would continue a steadily upward trend 
which has seen cement output double be- 
tween 1963 and 1967. Exports, mainly to 
Persian Gulf countries, likewise have 
steadily risen during the period. Iraqi ce- 
ment is of unusually high quality which 
makes it much in demand. 


Ceramic Materials. —The Ramadi cera- 
mics factory, a project begun in 1965, con- 
tinued development under an assistance 
agreement between the Iraqi Government 
and the U.S.S.R. Japanese engineering con- 
sultants were overseeing the work. De- 
signed to use locally available dolomite and 
other raw materials, the plant will cost 
around $7 million. It will produce utility 
and sanitary ware, wall tile and refractory 
bricks; about 60 percent of its output will 
be glazed clay pipe. Total output is ex- 
pected to be about 34,000 tons per year. 

Also at Ramadi, a $15.4 million glass 
factory, employing about 1,200 people, will 
use indigenous raw materials to produce 
glass products. Construction began in 1966. 


Fertilizer Materials.—A team of Jap- 
anese, French, and American contractors 


began construction in 1966-67 of Iraq’s 
first chemical fertilizer plant near Basra 
at Abu al-Khusaib. Using natural gas 
piped to it from the nearby Rumaila 
oilfields, and sulfur supplied by the new 
Kirkuk extraction plant, the facility will 
produce major quantities annually of am- 
monia, urea, ammonium sulfate and sul- 
furic acid. It is scheduled for completion 
during 1969-70. Until then, Iraq con- 
tinues to import her chemical fertilizer 
needs in annually increasing quantities. 
There are low-grade phosphate ores 
located in Iraq!s western desert near 
Ramadi, close to the Jordanian border. 
Although there was some interest exhibited 
by firms whose main objective was the 
adjacent sulfur deposits, little positive ac- 
tion can be reported during 1966-67. 


Sulfur.—In recent years, Soviet-assisted 
Iraqi Government exploration has proven 
up several sulfur deposits which appear 
to total between 100 million and 250 mil- 
lion exploitable tons. Some deposits are 
remotely located in the desert while others 
are found around Mosul and Ramadi. A 
particularly promising and high-grade sul- 
fur deposit, at Mishraq, appeared the most 
likely _candidate for early development. 
American technicians favor use of the 
Frasch (hot water) method of extraction. 
By the close of 1967, no positive disposition 
had been made of the offers from several 
foreign firms. 

Meanwhile, construction continued 
throughout 1966-67 on the Kirkuk sulfur 
plant where startup of the $27 million 
facility is expected in 1968. Four hundred 
persons will be employed. About 100,- 
000 tons of elemental sulfur will be ex- 
tracted annually from the sour natural 
gases of the Kirkuk oilfield of northern 
Iraq. Plant output will go to chemical 
fertilizers and to pulp and paper fabrica- 
tion plants near Basra. A proposed syn- 
thetic textile industry also is expected 
to become a big user of the output from 
the sulfur plant. 
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MINERAL FUELS 


Petroleum and Natural Gas.—At the 
close of 1967, Iraq’s proved crude oil 
reserves had begun to reflect the morator- 
ium on exploration and development of 
several years’ standing. Reported ® reserves 
had dipped from about 25 billion barrels 
in 1965 to 23.5 billion barrels, a drop in 
Iraq’s share of world reserves from nearly 
7 percent in 1965 to about 5.2 percent 
by 1967. Crude production only averaged 
1,221,400 barrels daily in 1967, a reduc- 
tion of about 12 percent, due to interrup- 
tions in pipeline shipments. 

Again in 1966-67, the IPC group con- 
tinued to produce almost all of Iraq’s 
crude oil. Drastic regional adjustments in 
production were made in 1967. By yearend 
1966, output of the two southern Iraqi 
fields, Rumaila and Zubair, was expanded 
rapidly in an effort partially to offset the 
effect of the pipeline shutdown in reducing 
output in the northern fields. This situation 
continued well into 1967. Small quantities 
of crude were produced by the Govern- 
ment at Naft Khaneh and Guayara for lo- 
cal consumption through government chan- 

nels. The IPC group exported all oil from 
Iraq i in both 1966 and 1967 In overall op- 
erations, IPC employs around 16,7000 per- 
sons, 69 percent of whom work in Iraq and 
the remainder in Syria and Lebanon. 

Exploration for new oil was suspended 
in 1961. However, late in 1967, Iraq ef- 
fected agreements with France’s Entre- 
prise de Recherches et d’Activities Petro- 
heres (ERAP) which should allow 
exploration and subsequent development of 
some 6,700 square miles of assorted virgin 
acreage in southern Iraq. Three of the 
blocks are onshore and a fourth is off- 
shore in the Persian Gulf. Also, Iraq and 
the Soviet Union concluded an agreement 
in principle that provides for Soviet as- 
sistance to drill wells in proved areas of 
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southern Iraq, and to conduct exploration 
surveys in unproven areas in northern 
Iraq. 

Throughout 1966 and 1967, the Iraqi 
Government continued to delay ratifica- 
tion of an agreement with the IPC group 
covering IPC’s concession areas. This has 
stalled IPC’s own development program. 
During 1966-67, laws were passed reac- 
tivating, strengthening and expanding the 
dormant Iraq National Oil Co. (INOC). 
A nine-man National Oil Experts Com- 
mittee was formed to act as a permanent 
government advisory group and to put new 
life into INOC. 

All refineries and internal marketing 
are run by the Government’s oil depart- 
ments. During 1966-67, certain expansion 
projects went forward. Enlargement of the 
Daura refinery from 50,000 barrels daily 
to 75,000 to 80,600 barrels daily was 
completed. A lubricant plant at the same 
location was also under expansion, as was 
a hydrogen desulfurization plant. A pipe- 
line loop to ‘increase crude delivery to the 
expanded refinery was completed. Work 
was in progress on dual natural and 
liquefied gas pipelines from Kirkuk to Bag- 
hdad which would supply natural gas to 
the capital city and liquefied petroleum 
gas (LPG) toa bottling plant. In a further 
effort to keep pace with Iraq’s petroleum 
product needs, a new refinery is scheduled 
for completion at Basra in southern Iraq 
in 1970. This facility will have between 
24,000 and 30,000 barrels per day capacity. 
Still another refinery, at or near Mosul, is 
being planned to be onstream by 1974 or 
1975. 

Offers by foreign firms to construct a 
natural gas pipeline from the northern 
Iraq oilfields to Istanbul in Turkey were 
under study at the close of 1967. 


3 Oil and Gas Journal. V. 65, No. 52, Dec. 
27, 1967, p. 118. 


The Mineral Industry of Israel 


By Walter C. Woodmansee * 


Israel’s mineral industry made notable 
advances during 1967, although the war 
in June caused temporary production cut- 
backs and delays in plans. Total value of 
mineral and metal production is not avail- 
able, but mines and quarries reportedly 
accounted for 2.5 percent of a $2 billion 
total industrial output. ? The gross na- 
tional product at current prices was $3.45 
billion.* 4 

In 1966 the Government adopted a 
framework for economic policy during 
1967 and 1968. Aims were to reduce the 
deficit in balance of payments by restoring 
a steady, 20 percent annual growth in in- 
dustrial exports including the minerals 
and metals sectors, to reduce unit labor 
costs, and to redirect investment and em- 
ployment to exporting industries. Several 
export incentives were adopted. 

The June war disrupted plans to re- 
structure the economy, which had suffered 


a slowdown in 1966, and to correct im- 
balances resulting from former rapid 
growth. In June 1967 exports were 30 per- 
cent lower than in June 1966, largely due 
to a decline in shipments of cut and 
polished diamond. 


Ambitious plans were made for the man- 
ufacture of chemicals and fertilizers, 
utilizing the large mineral-supply base in 
potash and phosphate that exists in Israel. 
All major chemical companies were merged 
to form a new parent company. 

Other projects still under consideration 
were a waterway through Israel from Eilat 
on the Gulf of Aqaba to the Mediter- 
ranean and a hydroelectric powerplant 
bordering the Dead Sea that will use 
Mediterranean water? The Government 
approved a major oil pipeline, capacity 
140 to 150 million barrels per year, from 
Eilat to Ashkelon on the Mediterranean. 


PRODUCTION 


Output data for 1967 were not available 
for some mineral commodities, but the 
industry was undoubtedly affected ad- 
versely by the June war and its aftermath. 
Production of copper, cement, potash, 
phosphate, and crude oil were reduced. 
Reduction of building industry activity, 
where new starts fell nearly 50 percent, 
resulted in a lower demand for cement. 
Other sectors were affected by reduced 
labor forces during and following the con- 
flict. 

Although mineral output was lower, 
major sectors of the mineral industry 
planned or continued expansion programs. 
A new copper deposit at Timna was 


planned for development. Major expan- 
sion programs continued at Dead Sea 
Works Ltd. (DSW), where potash, salt, 
and bromine are produced, and at the 
Oron phosphate works. Other chemical 
and fertilizer projects were in progress. 


1 Physical scientist, Division of International 
Activities. 

2 U.S. Embassy, Tel Aviv, Israel. Annual Min- 
eral Industry Report—1967. State Department 
Airgram A-786. Apr. 22, 1968, 8 pp. 

3 U.S. Embassy, Tel Aviv, Israel. State De- 
partment Airgram A-711, Mar. 26, 1968, 8 pp. 

4 Where necessary, Israeli pounds (£l) have 
been converted at the rate of £18 = $1. The 
Israeli pound was devalued to £13.5 = $1 on 
Nov. 19, 1967. 

5 New Scientist. V. 85, No. 562, Sept. 14, 
1967, pp. 542, 544. 
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Table. l—Israel: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Copper, cement, 70 to 80 percent Cu____- 110,300 e 9,700 e 10,000 10,349 9,464 
Steel, ingots and semimanufactures 
thousand tons. - 83 83 84 84 e 84 
Nonmetals: 
Bromine: 
Elemental... ooo 1 9 941/ er 4,500 er 7,600 er 7,100 6,320 
Compounds.___________-_-_-_---____- , | NA e 3,200 er 3,200 1,853 
Cement___________-__-- thousand tons. _ 1,022 1,098 1,260 1,168 805 
Clays, all types- LL - 27 , 302 e 30,000 r 39,412 41,212 110,834 
ypsum 6 .----------- thousand tons. - 104 110 110 r85 90 
Lime ld ia las (9 SE 100 110 130 75 80 
Marblee thousand cubic meters. ` 7 7 7 6 6 
Phosphate rock, beneficiated 
thousand tons. -_ 300 240 388 r 650 e 600 
Potash salts (KCl), 61 percent K20 
do e 190 256 481 508 492 
A a do___- 52 43 55 r 58 57 
Silica eand. ooo... do..-- e 50 e 40 e 50 32 35 
Stone, mainly limestone * 
thousand cubic meters. - 2,000 2,000 1,500 1,200 1,200 
Mineral fuels: 
Pedido els rd thousand tons.. 12 14 15 20 e 20 
Petroleum: 
Crude__._- thousand 42-gallon barrels. _ 1,091 1,440 1,469 r 1,359 956 
Gas, natural_____._ million cubic feet. ` 366 1,069 2,705 3,562 3,859 
Refinery products: 
Gasoline | 
thousand 42-gallon barrels. ` 2,672 2,948 r 3,433 4,055 NA 
Kerosine- -------------- do____ 1,884 2,333 t 1,729 2,017 NA 
Distillate fuel ol. do___- 5,433 5,500 r 7,286 6,685 NA 
Residual fuel ol. do..-.- 7,379 8,700 r 8,028 9,539 NA 
Other ee ee eege Oia NA 478 r 2,063 2,394 990 
Tota loto Sus aaa do. 17,368 19,959 r 22,539 24,690 NA 


e Estimate. r Revised. NA Not available. 


1 Exports. 


TRADE 


Gem diamond remained the most valu- 
able mineral trade commodity. During 
1966, the latest year for which complete 
trade data were available, imports of rough 
diamond were valued at $138.9 million 


compared with $110.7 million in 1965, and 


exports of cut and polished diamond were 
$189.5 million compared with $153.7 mil- 
lion in 1965. Data on transactions of crude 
oil and petroleum refinery products are 
incomplete. Other significant export values 
for mineral commodities in 1966 were as 
follows (1965 values given parenthetic- 
ally): Copper, including scrap, $17.4 mil- 
lion ($11.7 million) ; potash, $12.7 million 
($13.6 million); phosphate, $4.4 million 
($2.9 million) ; and iron and steel, includ- 
ing scrap, $3.0 million ($2.6 million). 
Following diamond, the major 1966 
mineral commodity imports were as follows 
(1965 values given  parenthetically): 
Crude petroleum, $53.0 million ($45.5 mil- 
lion) ; iron and steel, $41.8 million ($55.0 
million); copper, $11.0 million ($8.9 mil- 
lion); industrial diamond, $7.2 million 


($6.8 million); aluminum, $6.1 million 
($4.9 million); petroleum refinery pro- 
ducts, $5.5 million ($8.1 million) ; and sul- 
fur, $3.2 million ($1.6 million). 

The relation of mineral commodity 
trade to total trade during 1965-66 was 
as follows: 


Value Mineral 
(thousand dollars) commod- 
ities’ 
Mineral Total share of 
commod- trade total 
ities 1 (percent) 
Exports: 
1965_____- 201,173 429,147 46.9 
1966_____- 234,080 503,281 46.5 
Imports: 
1965_____- 255,204 835,437 30.5 
1966__.... 279,282 832,588 33.5 
Trade balance: 
965_____- —54,031 — 406,290 XX 
1966_____- — 45,202 — 329,307 XX 


XX Not applicable. 

1 Includes only those commodities listed in tables 
2 and 3 of this chapter. 

Source: Statistical Office of the United Nations, 
New York. 
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Table 2.— Israel: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum and alloys, all forms. -----.- 1,682 1,914 Switzerland 597; Turkey 218; Belgium- 
Luxembourg 200. 
Copper and alloys, all forms__________- r 17,093 22,537 Spain 6,814; Netherlands 6,481; Japan 
2,046. 
Iron and steel: 
el A A NS r 1,089 ______- 
Li A A 1,273 1,071 West Germany 768; Belgium-Luxem- 
bourg 217. 
SBemirmanufacturen. 10,373 11,251 Bulgaria 4,105; Iran 1,741; Turkey 1,261. 
Lead and alloys, all forme... 399 814 West Germany 171; Belgium-Luxem- 
bourg 140. 
Tin, scrap- ---------------- long tons. _ 3 175 West Germany 158. 
Zine and alloys, all forms-------------- 385 713 Italy 865; Belgium-Luxembourg 212. 
Metallic oxides, lead______.___- Gia senate 20 10 All to Netherlands. 
Nonmetals: 
Abrasive materials, grinding stones. . ..- E. esta 
Cement, portland and clinker_.___._....- 159,316 177,563 GR 43,130; Cyprus 30,648; Ghana 
Clay construction materials, brick___._._ 10° cs 
Fertilizer materials: 
Natural: Phosphate rock________-_- 308,096 423,496 Turkey 143,097; Italy 82,187; Yugoslavia 
71,781; Rumania 54,759. 
Manufactured: 
Nitrogenoug. ------- - 1,500 All to Cyprus. 
Phoenbhatie 2,206 1,500 Do. 
Potassie___.__-_....---...-.. 391,472 378,170 Poland 147,150; United Kingdom 53,260; 
Italy 38,754. 
AMMONIO AA bese eeneeee 43 52 Greece 82; Argentina 10. 
Gem stones, precious and semiprecious: 
Diamond. -.-.--.--- thousand carats. _ 1,333 1,450 United States 525; Belgium 163; Nether- 
lands 132; Switzerland 131. 
Other-..------- value, thousands. . $158 $261 NA. 
GPU Mes cacas so a 850 All to Sierra Leone. 
¡AA eee See eee oes 574 722 Ivory Coast 427; Guinea 135. 
RN d EEN 114 4 NA. 
Refractory materials: 
COV EE 3,142 3,692 West Germany 1,570; Netherlands 1,456. 
et oe A E 1,083 4,167 Greece 3,303; West Germany 378. 
Sali ds 186 209 Nigeria 138; Malaysia 70. 
Soda, eanugtie ------------------------ 976 249 Greece 207; Turkey 42. 
Sula od a oe ale. ADS mui 


Nonmetallic mineral manufactures, as- 12,786 7,356 Nigeria 2,755; West Germany 1,629. 
bestos cement. 


Chemical elements, n.e.8--------------- 3,115 2,253 United Kingdom 1,486; Hungary 447. 
Mineral fuels: . 
Carbon back, 3,565 3,031 Yugoslavia 1,336; Hungary 1,111. 
Petroleum refinery products: — 
Gr thousand 42-gallon barrels. _ 3 2 All to Turkey. 
ine. 
Other, mainly -.___.-...-- do____ 6 4 Cyprus 2; Ethiopia 1. 
asphalt and bitumen. 
Total A A le do.... 9 6 


P Preliminary. r Revised. NA Not available. 
Principal source: Statistical Office of the United Nations, New York. 
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Table 3.—Israel: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 

Aluminum and alloys: 
Oxiae and bhvdroide _.--------- 389 481 France 449. 
SClaD A E N E 231 220 France 126; Switzerland 40. 
Unwrought---------------------- 6,008 7,026 Switzerland 1,814; United States 1,741; 

France 1,200. 
Semimanufactures___._______-_--- 1,685 2,439 United Kingdom 878; France 366; 
: Switzerland 249. 

Cadmium, unwrought.______________-- 4 4 NA. 

Copper and alloys: 
E ee Joe eee eee eee ee 312 Hungary 209; Belgium-Luxembourg 102. 
All metallic forms_________--.----- 8,842 9,044 United Kingdom 2,988; Italy 1,383; 


Austria 1,021. 
Gold, re or partly troy ounces.. '20,384 27,135 United Kingdom P 23,277. 
worked. 


Iron and steel: 


Iron ore and concentrate. -__..-..-.. 7415 RER 
Eeer ege 1,804 418 NA. 
TEE EE 2 NA. 
Oxide and hydroxide_________.___- 306 241 West Germany 129; United Kingdom 42. 
Iron shot, grit, and powder 337 215 United Kingdom 128; West Germany 31. 
Pig iron and ferroalloys----------- 12,669 10,560 Kier Kingdom 5,614; West Germany 
Blooms, billets, slabs, etc... 109,211 47,654 West Germany 23,718; Hungary 15,252. 
Semimanufactures___.__________-_.- 925,884 240,005 Italy 50,272; West Germany 42,949; 
United Kingdom 33,386; France 28,464. 
Lead and alloys: 
A eo eae 694 589 France 513; United Kingdom 54. 
All metallic forms- ---------------- 1,858 1,560 United Kingdom 829; United States 258; 
Netherlands 200. 
Magnesium, semimanufactures._..._..... | r 16 10 United States 6; France 3. 
Manganese: 
re and concentrate. -...--.--.-... 207 boa dt 
¿A 100 80 Japan 40. 
Mercury ooo 76-pound flasks. - 290 348 Italy 174; United States 116. 
Nickel and alloys, all forms_____.____-_- 91 103 United Kingdom 45; Italy 28. 
Platinum, partly worked. -troy ounces- . 8,841 4,855 United Kingdom P 643. 
Silver, un- thousand troy ounces.. * P 695 r474 United Kingdom P 300; West Germany P 
worked or partly worked. 139. 
Tin and alloys: 
07 CA long tons. - 2 2 NA. 
All metallic forms. -_____..-- do___- r 137 145 United Kingdom 91; Netherlands 31. 
Titanium ode 1,503 1,606 Finland 492; United Kingdom 367; 
Italy 235. 
Zinc and alloys: 
e A A CS 602 374 France 177; Netherlands 118. 
All metallic forms. ` 4,015 2,962 Belgium-Luxembourg 1,637; Poland 682. 
Metalliferous ores, n.e.s______.______-- 379 667 NA. 
Metallic compounds, inorganic, Dep... 739 854 United Kingdom P 262; Netherlands P 184. 
Metals, neg o ooo ooo 72 41 Netherlands P 26. 
Nonmetals: 
Abrasive materials: 
Corundum, artificial. .__.__._..... 345 270 France 124; West Germany 113. 
Pumice and other natural abrasives. 1,678 109 United States 73. 
e e value, thousands. . $107 $140 United States 41; West Germany 383. 
and wheels. 
Diamond, in- thousand carats._ _ 1,094 1,323 Belgium-Luxembourg 466; Ireland 141; 
dustrial, including bort. Netheriands 101. 
A EE 8,459 5,851 Gen 4,132; Republic of South Africa 
KREE 2.2423 A A aae 432 526 United States 400. 
Cement- -222222222222 11,384 12,533 Denmark 11,452. 
A AR 128 145 NA. 
Clay, kyanite, and smililar minerals.._... 21,419 15,867 United wre dcm 7,602; Cyprus 2,800; 
Italy 1,649. 
Clay construction materials, brick, tile, 48,586 32,602 Italy 14,413; Japan 10,326. 
etc. 
AN A A 12 111 Denmark 108. 
Diatomite___________________--__--_- 196 349 United States 271. 
Dolomite: 2.2552 sce ce ten eege A Aa Zut Soe 35 101 NA. 
FeldSPAr<ccocccu y Canes 2,701 1,977 Norway 645; Italy 603; France 430. 
Fertilizer materials: 
Nitropenoug 4,138 2,009 Austria P800; United Kingdom P7465. 
POTassiC EE 95 1 NA. 
OU OR o. arts ato a a 10 14 NA. 


See footnotes at end of table. 


e Estimate. 
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Table 3.—Israei: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


from coal, oil, and gas distillation. 


P Preliminary. 


r Revised. 


Commodity 1965 
Nonmetals-—Continued 
POU AAA A AN 181 
Y AAA 930 
Gem stones, pre- thousand carats.. 2,707 
cious, diamond. 
o A e ete eZ 42 
Gravel and crushed atone -_____- 
GYPSUM se. sb Oe tees 113 

DNC i cee aes OE E ee 122 
Magnesite soos ee r 2,314 
Marbie and other building stone________ 467 
Meerscnaum and amber________---__-.- 2-2-2-2- 
Mica, unworked______________. ooo. 187 
Quartz and quartzite...._._.__.______- 374 
Refractory materials, brick_.._.._____- 2,379 
A A EEE 16 
Sind ca di ere O a e 116 
Soda, caustic.----.- coco 660 
Sulfur in all forms: 

Elemental- ---------------------- 48,744 

Sulfuric acid... 4,783 

Talc and ateatte 0... 1,577 

Vermieulte ooo. 464 

Nonmetals, neng... 9 

Acids and compounds, nonmetallic, n.e.s_ 404 
Mineral fuels: 

TEE 249 
Carbon black. ..._.....-...-.-----..- 1,830 
Goal elle a a anta cnet) Loe 2,642 
Coke and semicoke ------------------ 6,439 
Petroleum: 

Crude thousand 42-gallon barrels.. e 17,000 

and partly refined. 

Refinery products: 

Residual fuel oil..._._... do.... 2,520 

Lubricants. ----------- do r 125 

Wax and jelly....--.... do. r 33 

A A A IN do 4 

Total AA _... "2,682 

Tar, pitch, and other crude chemicals 671 


1966 Principal sources, 1966 


NA. 


NA. 

United Kingdom 1,752; United States 
426; Belgium-Luxembourg 397; Nether- 
roe 388. 


NA. 
Italy 319. 
Made Germany 101. 


NA. 
Austria 1,046. 
NA 


All from Canada. 

United Kingdom 58. 

Belgium-Luxembourg 360. 

Austria 266; United States 235; West 
es 228. 

NA. 


NA. 
United Kingdom 261; Netherlands 184; 
Italy 120. 


United States 54,207; Canada 4,943. 
Sweden 6,078; Netherlands 3,806. 
France 548; Austria 303; Italy 200. 


West Germany 56; United States 11. 
West Germany 341. 


United Kingdom 664. 

United States 247; Netherlands 130. 
Switzerland 787; Greece 500. 

Italy 4,018; West Germany 1,755. 


e 19,000 Mainly from Iran. 


NA. 

United Kingdom 9; United States 7. 
United Kingdom 14; United States 7. 
4 United Kingdom 1; United States 1. 


United Kingdom 231; United States 229; 
Netherlands 227. 


NA Not available. 
Principal source: Statistical Office of the United Nations, New York. 


COMMODITY REVIEW 


METALS 


Copper.—Production at Timna of ce- 


ment copper, containing 75 percent copper, 
continued at an approximate annual rate 


of 10,000 tons. During June about 80 per- 
cent of the mine workers were called to 
the armed forces, and heavy equipment 
at the mine was requisitioned for military 
operations. However, skeleton crews pro- 
duced 93 percent of the planned output 
for the year. Mine development and main- 
tenance suffered during the emergency. 
Reserves have been expanded to 17.5 
million tons of assured ore and 5 to 10 
million tons of probable ore. The average 


copper content of ore produced in 1967 
was 1.1 percent. Exports during fiscal year 
1968 (April 1, 1967 to March 31, 1968) 
were 9,300 tons, valued at $11 million. 
Under projected development plans cur- 
rent production costs of $931.40 per ton 
are expected to be reduced to $800 per ton. 

Treatment plant capacity has been 
doubled, reaching 3,000 tons of ore per 
day. A sulfuric acid plant was commis- 
sioned for which the U.S. Agency for 
international Development financed the 
loan. Ore is crushed, ground, and then 
leached in sulfuric acid. Cement copper 
is precipitated by introducing scrap iron 
into the solution. 
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Development planning continued on a 
new ore body near the present operations. 
The new ore body will be mined by under- 
ground methods with entry probably by 
vertical shaft. 

Plans for construction of a refinery for 
fire-refined copper were cancelled, mainly 
because of the limited world market. Mine 
output was considered insufficient for con- 
struction of an electrolytic refinery. 


Iron and Steel.—A West German con- 
sortium comprising Mannesman A.G. and 
August Thyssen Huette A.G. delivered 
70,000 tons of steel sheet, valued at $12 
million, for the new Eilat-Ashkelon oil 
pipeline. The sheets were fabricated into 
42-inch tubes in Israel.® 


Magnesium.—A pilot plant was built 
at DSW for trial production of magnesia 
for refractory use. 


Manganese.—The Ministry of Develop- 
ment planned a study of low-grade ores 
on the Sinai Peninsula. 


Uranium.—In May representatives of 
Brazil and Israel signed a protocol involv- 
ing cooperation in nuclear research for 
peaceful purposes. The program includes 
joint efforts in the use of radioisotopes, in 
groundwater exploration and development, 
in uranium prospecting techniques, and 
in the processng of uranium ores.’ 


NONMETALS 


Bromine.—Each of the units at DSW 
has an annual capacity of 4,000 tons of 
liquid. Dead Sea waters contain 1 percent 
bromine. 


Cement.—Production declined further 
in 1967, owing in large part to a continued 
slump in the building industry. Early in 
the year, accumulated stocks weré so great 
that operations were temporarily sus- 
pended at two plants. 

Exports increased to 252,000 tons in 
1967, about 31 percent of total output. 
These exports, of which 62 percent was 
clinker, were valued at $1.9 million. 


Chemical and Fertilizer Materials.—Ex- 
pansion continued in the fertilizer and 
allied chemical industries. Several major 
projects, approved in 1966, were underway. 
Israel Chemicals Ltd., a new Govern- 
ment combine formed in 1967, merged 
all major chemical and_ petrochemical 
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plants and the Haifa oil refinery. Total 
assets were about $300 million. A large 
research and development program was 
planned. Major companies included were 
Chemicals and Phosphates Ltd., the 
Dead Sea Works, Israel Petrochemicals 
Enterprises Ltd., Arad Chemicals Ltd., 
Haifa Refineries Ltd., and Haifa Chem- 
icals Ltd. The combine has appointed 
representatives to the boards of the sub- 
sidiary companies and has begun to form 
its own staff. Research, marketing, trans- 
portation, and cosntruction plans will be 
unified. 


Phosphate.—Output of phosphate rock 
in the vicinity of Oron by Chemicals and 
Phosphates Ltd., the only phosphate pro- 
ducer, remained high. Plans have been 
prepared for development of several other 
phosphate deposits in the Negev. 

Exports increased substantially in 1966. 
An export rate of 500,000 to 600,000 tons 
per year was planned. Products include 
calcinated phosphate of 33 to 35 percent 
P205, which comprises about one-thrd 
of total output, and mechanically bene- 
ficiated phosphate of about 30 percent 
POs comprising the other two-thirds. 
Mining grade is 24 percent P20;. Reserves 
at the developed deposit are considered 
sufficient until about 1975 at planned out- 
put rates. The new giant calcinator, which 
has a rated capacity of 200 tons per hour, 
will produce about 500,000 tons per year, 
half the anticipated output. 

High costs, particularly trucking, have 
been a major problem. The average sale 
price for beneficiated phosphate was $8 per 
ton, nearly half of which was due to trans- 
portation costs. A rail line under construc- 
tion from Oron to Dimona will connect 
with the Beersheba line to Mediterranean 
ports. Consideration of a pipeline from 
Oron to Eilat has been abandoned because 
of the possibility of phosphatic slurry 
drying in the line and blocking the flow. 

Other phosphate deposits, some con- 
sidered richer than those at Oron, have 
been discovered in the Negev. At Ein 
Yahav a deposit contains 8 million tons 
at 26 to 28 percent P20;. A U.S. company 
has negotiated with the Israeli Govern- 
ment for several years on possible joint 
development of this deposit. 


6 Industries et Travaux d’Outremer, No. 
170, January 1968, p. 74. 

7U.S. Embassy, Tel Aviv, Israel. State De- 
partment Airgram A-722, May 12, 1967, 2 pp. 


THE MINERAL INDUSTRY OF ISRAEL 


Projects in advanced planning include 
a phosphoric acid plant of 22,000-tons 
annual capacity and a potassium nitrate 
plant of 100,000-tons capacity at Arad, 
60 kilometers north of Oron. Operator 
would be Haifa Chemicals Ltd. Estimated 
investment in the plants, which will use 
Oron phosphate, potash, and ammonia, 
is $12 million. Another project involves 
Arad Chemicals Ltd., a new company 
formed by Madera, a U.S. firm, and the 
Israeli Government on a 50-50 basis, which 
will produce phosphoric acid at a rate of 
230,000 tons per year for the export 
market. Investment was estimated at $30 
million, with construction to start in 1968. 


Potash.—Exports of potassium chloride 
(KCL) were reduced in 1966 as a result 
of a slump during the first half of the year, 
when shipments were 35 percent lower 
than during the corresponding period in 
1965. Large stocks accumulated in ware- 
houses. In 1967 marketing was disrupted 
by the June war, increased foreign com- 
petition, and lower world prices. Planning 
involved a price of $28 to $30 per ton, but 
world prices fell to $24 per ton. A 5-year 
contract was concluded with Poland for 
delivery of 200,000 tons of potash annually. 

Expansion continued at DSW, Sedom, 
at the southern end of the Dead Sea. Early 
in 1967 a first-stage expansion was com- 
pleted, raising capacity to 600,000 tons 
per year. The second stage, underway at 
yearend, was planned to raise annual 
capacity to 1.2 million tons in 1970. The 
first stage included a 400,000-ton potash 
refinery and ore-working line. The prod- 
uct contains 97.5 percent KCL, pro- 
duced by flash evaporation. Capacity also 
exists for 200,000 tons KCL per year by 
flotation. The number of dredges for 
gathering precipitated carnallite from the 
evaporation pans will be increased to 13. 

In 1966 DSW applied for a $16 million 
loan through the International Bank for 
Reconstruction and Development to fi- 
nance plant construction. Negotiations 
were delayed by difficulties in dike con- 
struction for additional evaporation pans, 
when Kaiser Engineering, Inc., discon- 
tinued work on the outer dike because of 
a dispute over construction specifications. 
The dike project apparently was nearing 
completion at yearend 1967. 

According to the local press, DSW 
profits have been reduced considerably 
because of steadily rising production, 
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marketing, administrative, and financing 
costs. The Government, following an 
inquiry by a committee under the Deputy 
Minister of Development, agreed to sub- 
scribe $8.5 million, about two-thirds of 
new share capital necessary to finance ex- 
pansion. 

The DSW secretary confirmed that the 
proposal for a pipeline for potash slurry 
from Sedom to Ashdod on the Mediter- 
ranean coast was approved and that plan- 
ning was in the final stages. The project 
was coordinated with the Arad chemical 
project, which would use the potash solu- 
tion and in which DSW holds a substantial 
interest. The pipeline was expected to 
reduce by one-half the transportation costs 
to export markets and also permit the ex- 
port of salt and magnesium chloride. 
Present haulage of potash from Sedom to 
Eilat and Ashdod ports is by 40-ton, 
double trailer trucks. 


Clays.—Operations of Negev Chemical 
Materials Ltd. were closed down tempor- 
arily. The company reported a loss of $2.6 
million during fiscal year 1967-68, owing 
to inconsistent quality of product and to 
availability of lower priced substitutes. 


Diamond.—The value of sales of 
polished diamond increased in 1966, 
reaching $189.5 million, 23 percent over 
that of 1965, although the increase by 
volume was only 10 percent. Sales to the 


United States remained strong. The 
London syndicate raised the price for 
crude diamond substantially, causing a 


sharp rise in price for the polished gem 
stone. The syndicate supplied Israel with 
rough diamond valued at $64.6 million in 
1965 and $73.7 million in 1966. Gross and 
net trade in the latter year were as fol- 
lows :8 


Gross Returned Net 


Imports: 
Thousand carats... 3,125 405 2,720 
Value, million_.... $139 $14 $125 

Exports: 
Thousand carats... 1,450 168 1,282 
Value, million... .. $190 $25 $165 
Technion, The Israel Institute of 


Technology, Haifa, reported the develop- 
ment of a new method for determining 


8 Israel Industry and Commerce. V. 18, No. 
3-4, April 1967, pp. 18-20. 
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the proper direction for polishing by use 
of a dynamometer made in its laboratory. 
This new method was claimed to be faster 
and more accurate than existing industrial 
methods. 

MINERAL FUELS 


Petroleum and Natural Gas.—Produc- 
tion.—The decrease in crude oil output 
was attributed to a decline in the yield 
of wells in the Heletz field. Heletz No. 35, 
a successful development well drilled in 
1967, was deepened to seek further oil- 
bearing horizons. Lapidot Israel Oil 
Prospectors Ltd., operator of the field, 
reduced spacing of development wells 
from 80 to 40 acres per well. At yearend 
32 wells were productive. According to the 
Ministry of Development, total crude oil 
reserves were estimated at 20 to 25 million 
barrels. 

Late in the year, Israel reportedly 
pumped oil at the El Belayim field in the 
Gulf of Suez, offshore from Sinai. The oil 
was shipped to Eilat, where it entered the 
16-inch pipeline to the Haifa refinery. 

Throughput at the Haifa refinery was 
estimated at 29 million barrels in 1966 and 
32 million barrels in 1967. Theoretical 
maximum refinery throughput capacity is 
about 40 million barrels per year. Plans 
for a small refinery at Eilat were aban- 
doned early in the year because of the 
adverse effect such a facility would have on 
a planned tourist center there. 


Exploration and Development.—tegis- 
lation, introduced in 1966 to provide 
incentives for exploration, gave marketing 
preferences, up to total domestic require- 
ments, to any company finding oil in 
Israel. The Government also announced 
willingness to contribute up to 50 percent 
of the costs of exploration wells. A 
countrywide magnetic survey conducted 
early in the year was financed by the 
Government, and the results were dis- 
tributed free of charge to all exploration 
companies in the country. 

No new oil or gas discoveries were made 
during the year. Sixteen exploration and 
development wells were drilled, of which 
three were underway at yearend. Two de- 
velopment wells were successful in the 
Heletz field, and one gas well was success- 
ful in the Har-Kidod field.? At yearend 
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there were nine productive gas wells. Es- 
timated natural gas reserves at the begin- 
ning of 1967 were 50 billion cubic feet. 

At midyear Israel was divided into five 
exploration districts—the East and West 
Negev, two North areas, and the offshore.*" 
The East Negev was offered to Lapidot 
Israel Oil Prospectors, the West Negev was 
offered to Naphtha Israel Petroleum, the 
two northern areas were offered to foreign 
companies, and the offshore areas were 
offered to Belco Petroleum, an inde- 
pendent U.S. company. 

Naphtha Israel, operator of the Har- 
Kidod and Har-Hakanain gasfields near 
Arad, started a well at Har-Menahem, 
between the two fields. Lapidot Israel was 
drilling an exploratory well at Rosh Pinah, 
Galilee, and conducted seismic work in the 
Ashkelon area. Belco was granted the off- 
shore license formerly held by Petrocana 
Corp. but canceled by the Government for 
failure to perform offshore drilling on 
schedule. Belco agreed to start two deep 
wells during the year. Mayflower Oil 
Exploration Co., Okla., was granted a 
license to a 100,000-acre tract in the 
Ziglag region, north of Beefsheba. Two 
domestic companies, Israel National Petro- 
leum Ltd. and Paz Oil Ltd., each partici- 
pated to the extent of 25 percent.” 

The Government announced authoriza- 
tion for the- proposed 260-kilometer, 42- 
inch pipeline from Lilat to Ashkelon. First- 
phase construction was to start in 1968, 
with scheduled completion in 1969. Initial 
annual capacity will be 20 million tons 
(about 147 million barrels) ; second-phase 
plans are for a capacity of 60 million tons 
(440 million barrels). The first phase, 
largely financed by the Government, will 
cost about $60 million, including $30 mil- 
lion for ptpeline construction, $21 million 
for storage tanks, $6 million for port facili- 
ties, including offshore berths for 500,000- 
ton tankers, and $3 million for additional 
pumping stations. The operator, Tri- 
Continental Pipelines Ltd., has a 49-year 
concession for the existing Eilat-Haifa 16- 
inch line. 


9 Petroleum Press Service, V. 35, No. 2, Feb- 
ruary 1968, p. 73. 

10 Petroleum Press Service, V. 34, No. 6, 
June 1967, p. 233. 

11 Petroleum Press Service, V. 34, No. 10, 
October 1967, p. 394. 


The Mineral Industry of Italy 


By F. L. Klinger * 


In 1967, Italy’s mineral industry re- 
ported gains in output and in new pro- 
ductive facilities despite a number of prob- 
lems including a construction slump, cost 
increases resulting from floods late in 1966 
and a series of new labor contracts, diffi- 
culties arising from rationalization of the 
sulfur and lead-zinc industries, and re- 
ductions in protective tariffs. 

In Government actions, an offshore oil 
and gas law was passed in July which 
permitted exploration of continental shelf 


areas. Negotiations for fcreign supplies of 
gas continued, particularly with the Soviet 
Union, and there was also increased par- 
ticipation by regional governments in min- 
eral developments, especially in Friuli-Ven- 
ezia Giulia and Sicily. 

Fuel consumption continued to increase 
with large investments planned for conven- 
tional and nuclear powerplants, and Italy 
continued to lead West Europe in petrol- 
eum refinery capacity. 


PRODUCTION 


The general index of production for the 
extractive industry in 1967 increased by 
6.2 percent compared with 1966. In metal 
mining, declines in iron and mercury out- 
put were offset by gains in lead and zinc. 
In nonmetals, increased output of asbestos, 
clay, pyrite, salt, and marble more than 
made up for reduced production of barite, 
bentonite, potash, and sulfur. In fuels, 
noteworthy increases in lignite and natural 
gas output compensated for declines in 
crude petroleum and coal extraction. The 
total value of 1967 crude mineral output 
was estimated at approximately $500 
million. 

In the mineral processing industries, 
which rely to a large extent on imported 


raw materials, there were substantial in- 
creases in most production sectors as shown 
by the following indices: 


Mineral processing Index 
industry sector: (1966 = 
100) 

Ferrous metals________._.. 117.6 

Nonferrous metals- ` —— 103.2 
Nonmetallic mineral manu- 

factures- o... 113.8 

Inorganic chemicals._._._._... 107.9 

Chemical fertilizers. `. 105.3 

Petroleum refinery 
Droducts -------- 107.0 
Coking-plant products___.. 99.4 


1 Physical scientist, Division of International 
Activities. 
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Table 1.—Italy: 
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(Metric tons unless otherwise specified) 


—— ee Se ee eS ES, PP PP ES NS LTS CT TES SPD Ces 
a Sa ITD 


Commodity 1963 1964 
Metals: 
Aluminum: 
(CTT EE 268 , 609 251,791 
Alumina, Ali content....-..------ 288,699 262,637 
Metal: 
Primary EE 91,428 115, 595 
Secondary......-.-.-..------- 65,000 58,000 
Semimanufactures.....-.-.---.-- 107,000 105,000 
Superpure.____............--- NA 338 
Antimony: 
Ore, 13 to 57 percent antimony. ...- r 500 r 930 
Regulus... 405 383 
OxId@s iss cc ee ee a 113 74 
Selen 20 44 
Cadmium. EEN 282 : 277 
Copper: 
Concentrate, 21 to 23 percent copper. 4,531 3,531 
Cement, copper content... ..---.---..- ,300 3,200 
Refined, secondary- --.------------ 13,000 11,700 
Alloy ingots (from custom smelters): 

FOSS: E A E 17,000 19,000 
Bronze... ees 10,500 12,000 
Others netas. Sess Se 2,000 1,700 

Semimanufactures 

DDR 178,000 173,000 
Cd AAA a NE 139,700 115,000 
Other (including cupro-nickel). . 5,30 5,000 

Iron and steel: 
Iron ore thousand tons.. 1,024 876 
Roasted pyrite !...........-- do...- e 864 e 823 
Sinter and other agglomerates_do-...- 2,538 2,608 
Pig tron sc22- sce sce esses do...- 3,741 3,498 
Ferroalloy8. ---.---------=-.-- do...- 127 127 
Steel ingots and castings... .- do. 10,157 9,793 
Semimanufactures: 
Hot rolled: 
Wire rod. ...--..--.- do.... 563 553 
Other bars and rode? do ` 2,848 2,660 
Sections... ........-- do. 63 644 
Plates and sheets... . do 859 829 
elei ere ccs do.... 1,637 1,650 
Strip. A do... 429 468 
Seamless Cube... do. 817 724 
Other. gees Oca 194 214 
Total hot rolled. .-do.... 7,981 7,742 
Castings and forgings_do- . - - 228 200 
ES Cold rolled sheet. .-.do...- 1,664 1,858 
ad: 
Concentrates (including silver-bearing). * 51,117 r 50,914 
OXIGCS 2 `- coe A 17,332 14,680 
Metal: 
Primary, unalloyed. ....-.....-- 41,937 37,913 
Secondary, unalloyed. ..._...-.-- 5,700 6,500 
Sermirmanufaeturen. 38 , 500 39,500 
ERIN MN 5,527 6,028 
Manganese ore -.------------------- 45,257 47,803 
Mercury: 
ORG A A A A ane ae r 256,941 * 275,327 
Metal. .--..-..-.-.-- 76-pound flasks.. 54,448 57,001 
Nickel semimanufactures, including anodes. 300 350 
il EE 17,000 17,750 
ba EE thousand troy ounces. - 1,006 1,074 
in: 
Alloys: 
Solder. - -..-..---.-.- long tons.. 4,035 3,543 
Babbitt. ----.-.--------- Osa: 1,083 738 
Semimanufactures 3_.....-..-- do...- NA 118 
Titanium dioxide. -.----..-------------- 31,681 38,894 
esten concentrates (65 percent WQs3) - 2 
Ha concentrate (about 52 percent 
EE r 204,879 * 213,057 
Lean concentrate (14 to 24 percent 
WIN) PESEE IE E E EEEE ees 8,615 r 16,782 
Oxid- See na nacos 13,373 12,273 


Ses footnotes at end of table. 


1965 


244,431 
278,139 


123,976 


12, ,700 
16,500 
10,500 
2,306 
173,300 


123, 400 
5,800 


57,320 


— -~ e em em em ep mm = 


Production of mineral commodities 


1966 


r 242,163 
270,745 


127 , 645 


16,900 


24,000 
11,000 
3,000 


185,900 
133,500 
600 


784 

e 925 
? 7,136 
9 


158 
13, 639 


57,979 


z 43, 984 
r 307,005 


e 213,391 


13,287 
12,563 


1967 


242,027 
285,506 


127,778 


102,000 
151,000 
NA 


200,000 
148,900 
6,100 


218,569 
41,551 
NA 
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Table 1.—Italy: 


See footnotes at end of table. 


Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 
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Commodity 1963 1964 1965 1966 1967 
Metals—Continued 
Zinc—Continued 
Metal: 
Primary 2255552 ser 73,565 73,013 80,898 717,229 89,026 
Secondary, from scrap ard 
residuesg. 2 ee. 4,900 600 cuca Cs ` dene, EE 
NI EE 16,600 16,200 18,400 21,300 23,500 
Semimanufactures. ---.-.-.--.- 10,400 8,700 9,500 10,500 10,300 
Nor.metals: 
Asbesto8S- 02 ee d ot dn e EE us 57,167 68,559 71,862 82,068 100,740 
Barite 
dir scales od ds 103,627 104,745 141,895 172,738 154,066 
Ground o. courier eee 47,249 56,173 NA NA NA 
Boric acid, from steam_____________---. 514 319 A AS 
Bromine, elemental... .........----.... 1,162 1,605 2,059 1,977 NA 
Celestiter cout aria sos ene aus ines 654 457 640 598 660 
Cement. .--------------- thousand tons. ` 22,088 22,840 20,695 22,374 26,272 
ao ¿A do.-..- 4,459 r 4,814 3,800 3,971 3,981 
ays: 

"Bentonite EE do. 160 r 131 r 152 r 202 NA 
Bleaching.-...-----00-----. do...- 132 205 r 170 88 93 
Kaolin, crude. ----------.-- do. 88 97 r 108 69 88 
Kaolinitic earth... do e 113 94 r 49 r 35 NA 
tl RE E aes ee ETE do.--- 194 r 250 220 254 NA 

ther: 
For bricks and terra cotta.do. .. - 26,660 24,060 18,867 NA NA 
For ceement do 3,219 3,195 2,900 NA NA 
Diatomite_____.._...--..._- -__ + ee. 59 , 429 69,350 63,266 62,715 e 65,000 
Dolomite: 
For magnesium manufacture_.------ r 76,070 81,509 69,573 65,604 NA 
For refractory and other uses. _.._..-. 785,219 834,483 913,136 NA NA 
Earths: 
For oigment. -------------------- 5,520 4,990 680 NA NA 
For foundry uge... 230,051 216,338 417,716 NA NA 
Feldspar: 
Ee 102,099 111,614 r 96,999 138,102 147,462 

A AAA ee ee 96,095 94,751 85,397 NA 

Fertilizer materials: 
rude: 
Potassium salts. thousand tons. - 1,264 1,470 r 1,723 r 1,859 1,813 
Manufactured: 
Nitrogenous...-...-...--- do 2,788 2,687 3,087 3,183 3,435 
Phosphatic: 
Basic slag.......... do.... 112 88 WS. eee: ais 
Superphosphate (mineral) _ 1,476 1,279 r 1,390 r 1,671 1,575 
Potassie do 256 318 352 376 324 
Other (compound).....-. do___. 1,554 1,77 1,63 1,800 1,942 
Fluorspar MA A 134,633 124,694 r 153,333 r 195,220 205,196 
Graphite.. ato anat a latas 1,862 1,691 1,22 ,070 ,877 
Gypsum, industrial._....-. thousand tons. . r 2,305 r 2,441 r 3,080 r 3,180 NA 
Iodine, crude- -------------- kilograms - . Set BEE NA NA 
NR ee thousand tons. . 5,700 5,100 4,300 5,100 NA 
Limestone (excluding dimension stone)_do - - 64,415 57,548 53,805 NA NA 
Magnesite....- A aos 6,815 6,309 ,536 2,601 4,492 
Pozzolan. -..----------- thousand tons. ` 4,323 4,067 3,869 r 3,808 e 3,800 
Lett Cora aa do... 656 616 r 5371 e 960 NA 
Pumiceous Ian... do...- 280 347 r 280/ | 
Pyrite, including cupriferous pvrite do -_ - 1,402 1,395 1,402 1,304 1,411 
oe E AA eek 57,454 33,971 N NA NA 
alt: 
Marine (crude)..... thousand tons. _ 903 818 NA NA NA 
Other (including Solvay brine) do... - 1,892 2,031 2,129 2,117 2,577 
Stone, sand and gravel, n.e.s.: 
Dimension stone: 
Calcareous, including travertine: 
Alabaster, including onyx... r 6,824 22,843 6,522 NA NA 
Gypsum, other than ala- 
Geter Ae eege 84,140 85,615 88,050 e 90,000 NA 
Lämeatone ------------- r 705,841 483,903 437 , 324 486,983 NA 
Marble, in blocks: 
Meno ios eb ees 653,864 646, 441 634,885 697,877 NA 
Colored_______.---_-- 840,217 764,753 831,991 886 , 967 NA 
d EEN 30,852 30,672 25,469 NA NA 
Travertine. --.--.------.-- 403,651 393,166 386,174 387,949 NA 
thousand tons. - 1,388 1,240 917 794 NA 
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Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Table 1.—Italy. 


Commodity 1963 1964 1965 1966 1967 
Nonmetals—Continued 
Stone, sand and gravel, n.e.s.—Continued 
Dimension stone—Continued 
Other: 
Gneiss... ooo 110,273 91,297 80,540 NA NA 
Gtranute. teg ere e ste A a ei r 63,002 68,262 57,097 NA NA 
Lava (basalt and trachyte) - r 949, 330 610,271 343,177 301,218 NA 
Porphyry -- ooo... 156, 390 169,116 145,169 NA NA 
Sandstone and quartzite... r 246,024 119,608 118,144 NA NA 
Serpentine. - 2... r 110,558 102,346 139,231 NA NA 
ae 1. oe ae eee ce anes 60,870 56,755 58,773 NA NA 
Volcanic Gouf `. 548 , 056 702,165 657 , 349 NA NA 
NOP sos et 40,153 49,422 35,953 NA NA 
A A r 6,398,045 5,636,635 4,962,848 NA NA 
Crushed and thousand tons.. "27,050 22,469 24,100 NA NA 
broken stone 4 
San 
Volcanic o de 115,000 237,000 180,000 NA NA 
Silica sand. ...- thousand tons.. r 2,791 3,105 3,267 3,277 NA 
war Sand and gravel._..._....-.. do 37,060 37,640 33,505 NA NA 
ulfur: 
Ore- eaea ENEA do. 984 678 r 649 r 584 488 
Concentrate (90 percent sulfur) __... 95,000 67,041 59,252 79,538 73,492 
Crude (in briquets—excluding by- 
PFOGUCt) 655.2 ese a ada 41,788 28 , 929 36,226 14,056 9,836 
Tale and steatite. ...-.-------.0---- 139,335 133,830 * 121,455 112,679 118,467 
Mineral fuels: 
Asphaltic and bituminous rocks: 
For distillation-....-.............- 271,743 238,239  r 208,509 * 238,284 236,162 
For paving. ---.------------------- 114,823 108,046 r 59,859 54,024 70,774 
ee el EE 43,700 64,300 73,900 83,665 90,605 
oal: 
Anthracite- -2 -------------- 14,021 r 9,486 5,592 85 2.. ----- 
GEELEN (Sulcis eoal) ..- 572,040 * 461,985 r 382,444 417,802 410,408 
“Metallurgical E thousand tons 4,595 4,683 5,737 r 6,267 6,246 
Gaseorks do 725 542 386 r 340 317 
Lite EE do. 1,366 1,203 r1,011 1,066 2,201 
Natural gas. million normal cubic meters ` 7,268 7,684 7,802 r 8,825 9,367 
Natural gasoline (condensate)._..__...-- 55,065 63,123 68,024 92,201 106, 819 
Petroleum: 
Crude_......-...-. thousand tons. - 1,784 2,669 2,210 1,757 1,616 
Refinery products 
asoline______. thousand tons. ` 6,519 7,407 8,543 r 10,185 11,693 
Jet fuel... do...- 706 793 1,006 r 1,435 1,269 
OR EE SE oe o Ge 829 Si ee? r 1,490 2,206 
istillate fuel oul ` Oecd 12,61 15,536 18,910 
Residual fuel oil $... do... Daa Sim ai “56.547 (69,105 
Biumen do. 1,055 1,226 1,228 r 1,299 1,483 
Petrochemical feedstocks_do...- 797 1,106 1,702 1,690 2,257 
EE do. 963 1,087 1,272 1,474 1,605 
Lubricants.. .--..--.----- do 169 259 347 r 443 446 
Other. o ooo do... 312 505 800 ? 1,292 1,109 
Total refinery produete do... 45,510 54,132 65,220 r 75,855 81,173 
Refinery fuel and Loes do ` ` 3,008 3,714 4,152 r 4,760 5,173 
Crude oil processed_.._._.. do. 48,518 57,846 69,372 r 80,615 86,346 


e Estimate. r Revised. 


NA Not available. 


1 Net exports plus consumption in agglomerating plants and blast furnaces in iron and steel industry. Ex- 


cludes pellets. 
3 Includes rerolled scrap. 
* Includes alloys except solder. 
‘Excluding limestone and gypsum 
$ Includes gas oil, and fuel oils less than 5° E 


¢ Includes fuel oils greater than 5° E (‘‘semi-fluido’”’ and “‘denso’’). 


(‘‘fluidissimo”’ and ‘‘fluido’’). 


THE MINERAL INDUSTRY OF ITALY 


TRADE 


Preliminary data indicated that in 1967 
mineral commodities increased their share 
in the total value of Italy’s trade, with the 
value of exports increasing about 10 per- 
cent and the value of imports increasing 
more than 20 percent as compared with 
1966. The increase in the trade deficit 
attributable to mineral commodities ap- 
peared to be greater than the increase in 
deficit for all commodity trade. Large in- 
creases in imports of crude oil and of iron 
and steel, which together accounted for 60 
percent of the value of mineral commodity 
imports and 20 percent of all commodity 
imports in 1967, were mainly responsible. 
A gain of about $100 million in exports 
of mineral commodities resulted from in- 
creased shipments of petroleum products, 
building stone, and iron and steel. In 
value, Kuwait continued to be the leading 
source of Italian mineral commodity im- 
ports and West Germany was the foremost 
recipient of exports. 

Relationships between mineral commod- 
ity trade and total trade in 1965 and 1966, 
and the principal items constituting Italy’s 
mineral commodity trade, are shown in 
the following tabulations: 
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Value Mineral 
(million dollars) commodities’ 
Ge share of 
Mineral Total total 
commodities trade (percent) 
Export: 
1965____- 1,150 7,188 16.0 
1966____. 1,192 8,032 14.8 
Import: 
1965. ` r 2,260 7,347 30.8 
966....-. , 632 8,571 30.7 
Trade balance 
Hoh ` rF—1,110 — 159 XX 
1966____- —1,440 — 539 XX 
r Revised. XX Not applicable. 


Source: Statistical Office of the United Nations. 
1967 data. 


Value, million dollars 


1965 1966 
Exports: 

Iron and steel !_.._... 367.0 340.2 
Copper-------------- 63.2 45.1 
Aluminum 1, 35.3 34.5 
Mercury. --.--.------ 19.0 18.7 
Fertilizer 1. 82.3 76.7 
Building stone...._._... 63.7 72.3 
Petroleum products... 388.8 466.1 
Other. 130.7 138.4 

Total. cute 1,150.0 1,192.0 

Imports: 

Iron ore. ..-..-....--.. r 75.4 80.0 
Iron and steel !....... 499.3 566.0 
Copper !___..-..-..-- 191.2 285.1 
Aluminum 1, 548.0 381.5 
Fertilizer 2. __._...... 34.5 42.5 
Coal, coke, liznite.....- 163.0 161.4 
Petroleum, crude. .... 930.5 1,034.4 
Petroleum products... 62.2 74.1 

thor A 255.9 307.0 

d Kr d ME 2,260.0 2,682.0 


1 Including scrap. 
2 Including manufactured fertilizer. 
3 Including bauxite and alumina. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals: 
Aluminum: 
EN e orita o ds caia 3,247 
Oxide and hydroxide. -...-..---..-. 11,606 
Metal and alloys: 
Je AA 37 
Upneroueht -2-2-2-2 --- 32,042 
Semimanufactures. .....-..-.. 23,010 
ANTIMODY ee rd to 1 
Beryllium oxide_.._.......--- kilograms _- 500 
Bismuth, including manufactures... (1) 
A AA AA 12 
Chromium: 
Ore and concentrate. - 000. ------- 
Oxide and bvdroxide -.--------- 336 
Cobalt: 
Oxide and bhvdroxide 22-22. 
Otel EE 1 


See footnotes at end of table. 


1966 Principal destinations, 1966 


Switzerland 1,430. 
Austria 6,389; Switzerland 2,291. 


West Germany. 
Argentina 8,850; France 4,756; West 
ermany 2,941. 

United States 11,606; West Germany 
2,354. 
A. 

NA. 

NA. 

Netherlands 80; West Germany 15. 


NA. 
United States 100; Mexico 43. 


NA. 
NA. 
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Table 2.—Italy: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals—Continued 
Copper: 
Ore and concentrate. ._._____-____- 1,015 2,404 Sweden 1,744; Austria 660. 
Mattes AAA A 80 188 Switzerland 167. 
Metal and alloys: 
Kl A et 472 330 West Germany 151; Austria 62. 
pistes Gonner... 527 591 Japan 303; Netherlands 106. 
fned- noo cee ee 16, 523 5,089 West Germany 1,367; France 1,167; 
Netherlands 782. 
Master alloy._..._...-.-.---- 79 170 Austria 60; Belgium-Luxembourg 53. 
Semimanufactures-______.__--- 39,180 23,944 West Germany 3,606; Netherlands 2,768. 
Germanium. value, thousands. - $198 $113 NA. 
Gold, semimanufactures.. -troy ounces.. “1,350 6,430 NA. 
Iron and steel: 
Iron ore._...._...-thousand tons. - 37 19 France 18. 
Roasted pyrite. -..-.--..--.--- do. 642 752 Austria 336; West Germany 179; United 
Kingdom 129. 
A do... 2 2 West Germany 1. 
Pig iron 3.2... o... 3 4 Common Market 2. 
Ferroalloys. --.-...---------- > 16 20 West Germany 9; United States 3; 
United Kingdom Le 
Steel: Ingots and other do 113 158 Spain 30; United States 27; Israel 27; 
primary forms. ———— France 25. 
Semimanufactures: 
Bars, rods, and sections__do-_. _- 1,013 661 ee Germany 233; France 83; Bulgaria 
Universals, plates and..._do.. -_- 652 717 France 122; China, mainland 121; West 
sheets. Germany 92. 
Hoop and ern... do 57 70 er aaa 19; Greece 11; West Germany 
Rails and accessories__..do- - - - 24 18 Switzerland 8; o Y 5. 
mir excluding wire do.-.- 21 15 Common Market 6; ugosla via 3. 
Tubular producta.....-.do..-- 553 456 United States 45; Iran 42; Trucial 
States 32. 
Castings, rough. ...-..-.- do..-- 5 8 Switzerland 2; France 1. 
Total semimanu- do. 2,325 1,945 
factures. 
Lead: 
Ore and concentrate. --.---..----- 4,662 2,906 Austria 2,530; France 352. 
IS A eS coe ees 1,570 1,703 Hungary 1,605. 
Metal and alloys: 
Unewrought 159 103 West Germany 76. 
Semimanufactures_____...__-.-_- 79 155 France 66; Libya 27. 
Magnesium and alloys: 
e A A A AN 70 France 68. 
Unwrought. .--.------------------ 5,919 4,631 West Germany 2,471; Austria 445; 
France 364. 
Sermmirmanufgcturen 10 14 West Germany 6. 
Manganese 
EI oe Sk oo oe aS 1,052 557 West Germany 446. 
Metal: coromoniia e 6 1 NA. 
Mercury.._._....---- 76-pound flasks.. 51,112 45,427 United States, 16,564; United Kingdom 
9.892 West Germany 5,570. 
MolybdenuM. -` ..--------------------- s SE 
Nickel and alloys: 
Möttö AM aA teg 10 All to United Kingdom. 
Unwrought, including scrap.....-.-- 178 94 Netherlands 31; United States 16; West 
Germany 14. 
Semimanufactures________._------ 1,090 1,037 Morocco 198; Bulgaria 157; Iran 139. 
Selenium.. ooo. kilograms. - NA 4,821 West Germany 1,607; Czechoslovakia 
SiO: EE 12,187 10,505 E 3,206; United Kingdom 
Silver and platinum-group metals: 
res and residues_....-. kilograms. _ 19 11,300 All to United Kingdom. 
Platinum 3 -thousand troy ounces. _ 50 38 West Germany 30; France 3; 
Switzerland 2. 
lee ao do 288 363 Belgium-Luxembourg 164. 
Tantalum. -______---- value thousands__ $41 $2 NA. 
Tin and alloys, all forms. . Jong Gong ` 191 264 Denmark 116; United Kingdom 39; 
Yugoslavia 31. 
Titanium: 
IR e TEEN 17,597 19,222 Poland 2,531; France 1,606; United 
Kingdom 1,606. 
Metal, including serap...-.------- 1 9 A. 
A -------------------------- 27 13 West Germany 4. 


See footnotes at end of table. 
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2.—Italy: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 
Metals—Continued 


Zine: 
Ore and concentrate. ........_._.. 


Metal and Alloys: 
Unewrought 22 ee 
Semimanufactures......-....-- 
Miscellaneous, n.e.s : 
Nonferrous ores, including ashes and 
residues. 


Metalloids, n.e.8...----.---..- 
Oxides, hydroxides of barium, 
strontium, magnesium. 
Nonmetals: 
Abrasives, n.e.s.: 
Grinding stones. --.--occeooo.o.o. 


Corundum, garnet, tripoli and other. 
ASb@StO8 2 alas aeer erg 


Clays and clay construction materials: 
Bentonite. .......-....---_------ 


Other, including andalusite, etc... - 
Construction materials 
Refractory__......--..------- 


Nonrefractory........-.-.-.-- 


Be AAA 
Diamond: 

Gem. value, thousands. . 
Digtomite ca e e al AS 


Fertilizer materials: 
Crude: 
Potassium salts. _......---.---..- 
Manufactured: 
Nitrogenous. -.thousand Long 


Phosphatic. ..........- do...- 
Potassic. ooo... do...- 


Compound. ._....---.- do...- 


Ammonia, anhydrous. -.-.-...-.-..- 
Fluorspar........ -2-2-2222 


Ed lh EE 
ee and olsasters ...------------- 


Limestone (industrial) _......._.__---- 
Msenetile. cocci ere cote cee. 


Pigments, mineral, including iron oxide 
and hydroxide. 

Precious and semi- value, thousands 
precious stones (including synthetic), 
except diamond. 

Pyrite, unroasted........------------- 

Quartz and ouartzite 
t 


Other sodium and potassium compounds: 
Caustic soda____...._..--_------- 


Caustic potash. .--.--------------- 
See footnotes at end of table. 


1965 


2,239 


567, 224 
455 
21,316 
549 
3,023 
17,724 
337 , 762 
36 


r $59 
634 


13,992 
23,194 


13,444 
1,161 


2 
135 


166 
32 
1,142 
$326 


52,569 
20,743 
56,787 
218,127 


2,016 


1966 


41,153 
1,100 


61 
328 


16,524 


5 
434 


330 
23,981 


2,820 
319,445 
1,062 
35,937 
17,905 
465,484 


545 


14,085 
26,647 
414,383 


18, 699 


182,767 
2,451 


Principal destinations, 1966 


dit 12,650; France 11,356; Poland 
Yugoslavia 470; West Germany 140. 


NA. 
France 150; Switzerland 67. 


West Germany 9,124; Belgium- 
Luxembourg 2 451. 


France 131; Sudan 77. 


United Kingdom 186; West Germany 80. 
United Kingdom 15, 180; Netherlands 
5,033; Republic of South Africa 2 ,906. 


France 765; United Kingdom 786; West 
Germany 274. 
ger 135,354; Netherlands 


70 
Sweden 220; United States 198. 
West Germany 13,671; France 8,022. 
Netherlands 13, 919; Libya Es 150. 


dre 186,492; Libya 132, 406; Nigeria 


France 6,643; Libya 5,217; Nigeria 4,600. 
Switzerland 202; Greece 104. 
France 10,286; Austria 1,282. 


Switzerland 3,745; Spain 2,723; West 
Germany 2, "159. 

Switzerland 87, 248; France 80,575; 
Libya 76, 655; West Germany 66, 368. 


United Kin 
France 1,11 


Switzerland 7,708; Austria 2,015; Ghana 
West Germany 15,086; Austria 1,971; 
Switzerland 1,930. 


EA $51. 
West Germany 131; Iran 


China, mainland 303; United Arab Repub- 
lic 194; Turkey 108; Yugoslavia 102. 

Mainly to Libya. 

Poland 41; United States 12; Japan 12; 
Netherlands 12. 

Yugoslavia 55; India 42; Cuba 40; 
Turkey 32. 

Greece 4,895. 

Ke States 46,976; West Germany 

France 1,064. 

Switzerland 10,983; Austria 1,558. 

Libya 40,824; Switzerland 13,222. 

Switzerland 1,020. 

Switzerland 111; West Germany 49. 


Kuwait 283; Iran 75; United Arab 
Republic 60. 

Yugoslavia 25. 

United States 585; Sudan 172; France 


131. 
Switzerland $113; West Germany $56. 
Switzerland 47,227; Austria 4,709. 
Switzerland 12,404; France 10,995. 
Norway 5,250; Iceland 3,190; Greece 
2,500. 
Ke 59,840; Greece 23,430; Brazil 


China, mainland 1,501; Netherlands 165. 
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Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


of coal, petroleum and natural gas. 


Commodity 1965 1966 Principal destinations, 1966 
Nonmetals—Continued 
Stone, sand and gravel: 
Dimension stone: 
Unworked: 
Granite, porphyry, etc.... 33,836 32,707 Switzerland 12,784; Austria 8,025; West 
Germany 6,368. 
Marble and other calcare- 269,789 266,630 West Germany 56,412; France 40,400; 
eous. United States 23,013. 
GT cosita 5,117 7,339 France 3,127; West Germany 1,747. 
Worked: 
Slate uote ee te es 21,869 22,772 West Germany 8,445; France 5,703; 
United States 5,680. 
Other..-... EEN 195,421 276,640 West Germany 123,203; France 84,750; 
United States 31,930. 
Gravel and crushed stone........--- 390,177 392,818 West S Y 109,957; Switzerland 
54,556. 
GT BEE 157,768 182,415 Switzerland 163,764; France 8,923. 
Strontium minerals. `. 10 119 All to Norway. 
Sulfur, including purified sulfur.__._....-. 2,473 1,780 Thailand 850; Czechoslovakia 159. 
Tale and steatite. ---..---o...ooooo-... 43,013 39,450 United States 9,125; United Kingdom 
6,881; West Germany 6,440. 
Miscellaneous: 
Mineral substances, n.e.8. -...----- 80,372 95,664 Ke Kingdom 69,656; Switzerland 
1,794. 
Inorganic chemicals: 
Hydrogen and rare gases. ....- 93 258 France 143; Spain 17; Greece 15. 
alogens, excluaing chlorine. . - 123 94 West Germany 92. 
Inorganic acide, oxygen com- 111,690 195,753 Greece 96,300; Turkey 33,794; Spain 
pounds of no: metals or met- 29,320. 
alloids. 
Slag, scale and other nonmetal- 26,084 20,996 France 8,671; Switzerland 7,970. 
bearing waste of iron and steel 
industry. 
vale nonmetal-bearing ash and 1,436 2,532 West Germany 1,372. 
siag. 
Mineral fuels: 
Asphalt and bitumen, natural__.._._..... 6,968 6,321 United Kingdom 5,223; France 927. 
Coal, including briquets_.___.._._.--.. 1,412 3,616 Switzerland 1,566; Austria 786. 
A A a EA 120,158 153,716 SE Spain 24,543; Greece 
,020. 
Gas, natural and thousand tons.. 145 177 Spain 42; France 25; Lebanon 221; 
manufactured, including LPG. United Kingdom 14. 
Petroleum: 
Refinery products: 
Gasoline 4. thousand tons.. 2,503 3,316 United Kingdom 643; Sweden 387; 
Switzerland 377; Belgium-I.uxembourg 
358; Netherlands 331. 
ES white spirit, do. 764 978 India 203; Pakistan 112; Greece 81; 
Switzerland 77. 
Distillate fuel ol. do___. 6,383 7,645 Belgium-Luxembourg 1,600; Nether- 
T 1,383; Switzerland 950; France 
Residual fuel oil 4_._.... do___- 6,376 8,172 hae EE 2,058; United 
ingdom 1,510; United States 762. 
Lubricants t__......... do 272 350 Unite States 97; ‘Greece 43; Nether- 
lands 41. 
Petroleum coke. ......- EE 14 48 Switzerland 24; Netherlands 22. 
Bitumen and other 5____do_-_-_- 153 168 Austria 78; Switzerland 22. 
Meter sie 16,465 20,677 
Bunker deliveries 
asoline_._._.____- GER e 130 97 
Kerosine... aon 382 456 
Distillate fuel oil. . “do. ua 440 606 
Residual fuel oil. . do ` 3,596 4,583 
Lubricants.......- do...- 41 2 
Total. suecniarás do. 4,689 5,763 
Grand total do.... 21,154 26,440 
refinery products.’ 
Miscellaneous chemicals from the distillation 3,645 


3,377 ae 2,525; Yugoslavia 396; Turkey 


e Estmate. r Revised. NA Not available. 

1 Less than Le unit. 

2 Includes spiegeleisen, cast iron, sponge, powder, etc. 
3 Including other metals of platinum group. 

4 Excludes bunkers. 

$ Excludes liquefied petroleum gases. 
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Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Metals: 


Commodity 1965 
Aluminum: 
IT A 476,606 
Oxide and hydroxide `... 2,729 
Metal and alloys: 
Sora- 35025226 4e-Gcsecceee seus 27,804 
Unwrought.--..----------------- 33,691 
Semimanufactures....------------ 15,893 
Antimony. -------------------------- 437 
Arsenic oxides and acids 1,866 
Beryllium: 
Oxide. ---------- kilograms. - 4,720 
Metal and alloys...-......-.- do.-..- 950 
Bismuth, unwroughbt. --...-..--.------ 45 
Cadmium. economia siria 47 
Chromium: 
Chrome 2283. e 100,268 
Oxide and hydroxide........--.--- 592 
Metal, all forms. ....-.-.------.---- 40 
Cobalt: 
Oxide and bhvdrovide ---------- ‘ 219 
Metal and alloys, all forms_-_-___-._- 276 
Copper: 
Ashes and residues.. -..--.-------- 516 
EE 165 
Metal and alloys 
CAD soc eS ee A eee E 35,596 
Blister copper... -.------------ 1,895 
Refined. ...__..._----------- 202,228 
Master alloy - ----..----------- 350 
Semimanufactures__________-_- 8,617 
Gallium, indium, thallium._..kilograms. - 208 
Germanium. .. do. 479 
Gold, including thousand troy ounces.. ° 1,610 
alloys. 
Iron and steel: 
Iron ore....-_.-.--.thousand tons. . 7,945 
Roasted pyrite---.--.-.---- do. 68 
KI un ME do 4,593 
Pig iron, cast iron, and do 657 
spiegeleisen. 
Powder, shot, sponge, dao. - 9 
and grit. 
Ferroalloys: 
Ferromanganese.._....-.do...- 79 
Other A La 35 
Ingots aad other crude forms. do. eae 956 
Semimanufactures: 
Bars, rods thousand tons. - 270 
(including wire rod) and 
sections. 
Universals, thousand tons. . 608 
plates and sheets. 
Hoop and strip......-..do.... 93 


See footnotes at end of table. 


1966 Principal sources, 1966 


534,799 Yugoslavia 260,049; Guinea 82,930; Sierra 
Leone 74,879. 
39,589 Guinea 25,250; Japan 6,305; France 3,237. 


53,179 Canada 11,877; France 10,052; United 
States 8, 804. 
63,235 mete) 15, 459; France 10,479; Canada 
Te 
20,617 West Germany 5,754; France 4,104; 
United States 3,685. 
513 Belgium-Luxembourg 259; China, main- 
land 84; Yugoslavia 79. 
1,612 France 700; Sweden 420; China, mainland 
1 


2,350 United Kingdom 1,050; France 1,000; 
West Germany 250. 
e 2,000 NA. 
80 Netherlands 32; 
mainland 12. 
63 Netherlands 22; Japan 11; Australia 9. 


112,259 U.S.S.R. 49,090; Turkey 31,130; Republic 
of South Africa 13,315. 
882 West Germany 719; Mexico 100. 
32 France 22; United States 7. 


Japan 21; China, 


258 Belgium—Luxembourg 223. 
389 Belgium-Luxembourg 281; United States 


659 Switzerland 370; Yugoslavia 247. 
223 Belgium Luxembourg 50; United King- 
dom 43. 


39,556 West Germany 12,568; France 10,698; 
United States 3, 012. 
2,563 Songo (Kinshasa) 1,126; West Germany 


215,588 Zambia 52,170; United States 43,853; 

Congo (Kinshasa) 30,475; Chile 29, 890; 

United Kingdom 18, 317; Belgium 
Luxembourg 11,449. 

282 Belgium Luxembourg 151; United King- 


dom 47. 
10,772 Yugoslavia 3,712; West Germany 2,270; 
Switzerland 1,392. 
979 United States 842. 
422 Belgium-Luxembourg 414. 
1,193 United Kingdom 1,071. 


8,110 Liberia 1,618; Canada 1,241; Mauritania 
,236; Brazil 1,022; Venezuela 932. 
51 Peru 46; U.S; S.R. 5. 

4,100 West Germany 1,777; France 1,662; 

United States 282. 
826 U.S.S.R. 203; West 

Finland 95. 
8 France 4; Sweden 3. 


Germany 183; 


78 France 25; Republic of South Africa 18; 
Belgium-Luxembourg 12. 
53 France 15; Yugoslavia 9; Norway 7. 
989 West Germany 282; France 219; Japan 
112; Belgium-Luxembourg 101. 


468 West Germany 168; France 104; Belgium- 
Luxembourg 64. 


941 West Germany 290; France 175; Belgium- 
Luxembourg 135. 

121 France 51; Belgium-Luxembourg 31; 
West Germany 19. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


Metals—Continued 
Iron and steel—Continued 
Semimanufactures—-Continued 
Rails and...... thousand tons. ` 
accessories 


Tubular products.......do..-.. 
Castings, unworked__.__do-_. — 


do 


— ës e 


Total semi- 
manufactures. 
Iron oxide and hydroxide._-_-..-. -- 
Lead: 
Ore and concentrate. ------------- 


Magnesium and alloys: 
Scrap 
Unwrought._..__...-_.-.--.---.. 
SBermimanufactureg. 

Manganese: 

Ore and concentrate___________--- 


Mercury....-.-------- 76-pound flasks.. 


Molybdenum: 
Ore and concentrate. _________._-_- 


Unwroueht 


Semimanufactures__________-_- 


Silver and platinum: 
Waste and sweepings..troy ounces.. 


Silver_____- thousand troy ounces. _ 
Platinum and platinum- do___- 
group metals. 
Tantalum: 
Ore and concentrate__._-...-.-.-- 
Metal... ess Nd e ck See cee en 
Tin: 
OXIdO ositos long tons. - 


Metal including alloys: 
Unwrought and scrap.-..do...-. 
Semimanufactures. .-.-- do 
Titanium: 
Ore and concentrate_______.____-.- 


See footnotes at end of table. 


1965 


11 
15 


48 
1 


1,046 
5,736 
32,762 
2,467 
3,495 
30,872 
45,551 
3,374 


(KK 
171 
4 


106,231 


526 
511 


1,102 


1,525 


35 
123 


630 
612 
8,456 
999 


17 

15 
1,543 
17,543 


115 
51 

3 
82 
5,428 
39 


85,909 
15,979 
38 


1966 


26 
20 


76 
1 


1,653 
7,298 
19,993 


1,584 
2,776 


24,993 
45,827 
2,619 
314 
138 

30 
91,778 
806 
1,122 
1,044 


2,005 


8 
28 


1,745 
973 
11,160 
1,598 


17 
23 
16,493 
28 , 663 


71 


38 
5,909 
83 


114,900 


18,126 
63 


Principal sources, 1966 


France 17; West Germany 6. 


Austria 5; 

sweden 3. 
West Germany 29; France 16; Sweden 9. 
Mainly from West Germany. 


Belgium-Luxembourg __ 5; 


West Germany 4,504; France 1,249. 
Morocco 14,105; Greece 2,400; Algeria 


West Germany 768; Switzerland 272. 
Mexico 2,099; Yugoslavia 452; Tunisia 


West Germany 16,746; Switzerland 4,344; 
France 1,814. 

Mexico 9,968; Republic of South Africa 
8,392; Bulgaria 5,489. 

Yugoslavia 2,134; France 228; West 
Germany 225. 


West Germar y 189; France 90. 
United States 69; West Germany 51. 
United States 16. 


United Arab Republic 26,487; China, 
mainland 22,954; Israel 11,396; Gabon 
9,522; U.S.S.R. 5,145. 

Japan 742. 

France 714; Japan 152; Republic of 


South Africa 151. 
Yugoslavia 522; United States 261; 


Mexico 203. 


United States 1,328; 
Netherlands 214. 

Canada 5; United States 2. 

Austria 16; United States 5. 


Canada 1,563. 


United States 276; Switzerland 274; West 
Germany 96. 

Canada 4,804; United Kingdom 2,761; 
Norway 1,724. 

West Germany 450; United Kingdom 
rant Switzerland 252; United States 


Canada 328; 


193. 
Japan 7; Belgium-Luxembourg 5; Sweden 
France 17 ; United Kingdom 4. 


Yugoslavia 12,217; Rumania 2,250 
Netherlands 1,447. 

West Germany 9,942; United Kingdom 
8,281; United States 7,832; Switzerland 
964; U.S.S.R. 653; Burma 449. 

United Kingdom 44; United States 11; 
West Germany 6. 


All from Australia. 
Mainly from United States. 


West Germany 29; Japan 8 


Malaysia 4,180; Netherlands 1,379. 
West Germany 57; United Kingdom 12. 


Norway 60,450; Finland 39,564; U.S.S.R. 
7,062; Australia 4,207. 

West Germany 6,677; United Kingdom 
5,057; Belgium-Luxembourg 2,102. 

United States 23; West Germany 19; 
United Kingdom 14. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


Metals—Continued 
Tungsten: 


Meta 
Uranium and thorium: 
A A A NAOT. 
Metal and alloys......- kilograms. - 
Vanadium pentoxide______________-_-- 


Zine: 
Ore and concentrate- .----_------ 
Ashes and residues ----.------ 


Dust (blue powder)___.__________- 
Metal including alloys: 


Semimanufactures______.____- 
Zirconium: 


Metals, n.e.s.: 
Ores and eonceentraten -----.- 


Ashes and residueg ---------- 


Nonferrous metals_ ` ------------- 

Alkali, alkaline-earth and rare-earth 
metals. 

Metalloids- --.------------------- 

Pyrophoric alloys- --------------- 

Oxides, hydroxides of strontium, 
barium, magnesium. 

Nonmetals: 
Abrasives: 
Corundum, natural; including garnet. 
Corundum, artificial ?_.._._......- 


Diamond, industrial. ...... carats. 


Dust and value, thousands.. 
powder of natural and synthetic 


TA pol AA edo eo 
Asbestos________.._.-__._________._-_- 


Asbestos-cement products. --_.......-. 
Barite, including witherite 


Cement ______.___._.___._....._.---.. 
h 


mem em wm oe em e em em om gë em vm em — wee zs mm e mm om m e em em @m ep e wm — 


Clay: 
Bentonite. _____________._.-_- 
Kaolin__________.._-_._.-__- 


Refractory and other `... —— 


Construction materials: 
Refractory _...._...-..__.---.- 


Nonrefractory.......-.--.---- 

Cryolite and chiolite, natural_________- 

Diamond, non- value, thousands_. 
industrial, unset. 

Diatomite-_------------------------- 


See footnotes at end of table. 


1965 


988 
206 


23 
7,764 
2,591 
2,720 
4,933 

40,519 


329 


34,477 


194 
877 


10,000 
$1,068 
1,230 
2,530 


1,296 
38 , 639 


4,891 
268,513 


440,985 


63 , 687 
8,949 
611 
$2,775 


8,087 


1966 


46 


7 


74 
10 


218 
251 


4,631 
11,836 
3,071 
2,816 
7,114 
55,241 


143 
1,012 


310,000 
$1,738 
1,349 
3,428 


1,710 
43 , 620 


2,657 
326,465 


505,715 


Principal sources, 1966 


Ruanda 30; South Korea 10. 
United Kingdom 6. 
France 23; Sweden 14; West Germany 13. 


All from Malaysia. 

United Kingdom 201. 

West Germany 200; Republic of South 
Africa, 51. 


West Germany 4,612. 

West Germany 3,562; Switzerland 3,007; 
Czechoslovakia 1,586. 

Netherlands 1,251; Poland 573; East 
Germany 395. 

Belgium-Luxembourg 2,602. 


West Germany 3,750; France 1,382; 
Switzerland 877. 

Belgium-Luxembourg 11,387; Bulgaria 
7,854; Canada 5,802; Yugoslavia 
5,673; Australia 5,405. 

Yugoslavia 227; West Germany 114. 


Australia 14,253. 
West Germany 270; United Kingdom 57. 
United Kingdom 1,906; France 406. 


United Arab Republic 7,534; Australia 


1,053. 
Austria 5,976; France 4,226; Yugoslavia 
ane 


NA. 

West Germany 2,738; France 2,279; 
U.S.S.R. 899. 

Sweden 28. 

All from West Germany. 

West Germany 472; United States 309. 


United States 80; West Germany 61. 

prance 362; West Germany 242; Austria 
228. 

United States 95,000; Belgium-Luxem- 
bourg 50,000; Congo (Kinshasa) 40,000. 

Ar $579; Belgium-Luxembourg 


Greece 1,279. 

West Germany 910; United Kingdom 570; 
Austria 545; France 51. 

West Germany 1,661. 

Republic of South Africa 19,140; Canada 
12,358; U.S.S.R. 6,935. 

Yugoslavia 10,202. 

Spain 33,983; China, mainland 2,233; 
France 2,179. 

Turkey 61,630; United States 11,919. 

France 35,058. 

France 7,700. 


United States 2,335; France 296. 
United Kingdom 242,689; United States 


25,401. 
France 179,312; West Germany 143,562; 
United Kingdom 86,170. 


West Germany 30,941; Austria 9,291; 
United States 6,682. 

West Germany 5,561; Switzerland 2,022. 

All from Denmark. 

Belgium-Luxembourg $1,482; Congo 
(Kinshasa) $317. 

Hungary 5,568; United States 1,271. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


Non metals—Continued 


Earth pigments 
Feldspar (excluding nepheline)__._____ _ 


Fertilizer materials: 
Crude: 


Phosphate thousand tons. _ 


Sodium nitrate, natural_______ 
Manufactured: 

Nitrogenous.___-...._-..__-_- 

Phosphatic, including basic slag_ 


Fluorspar_____._._.------------------ 
(ÉIER 
Gypsum and plasters- ---------------- 


Limestone, for flux, cement, etc... 
Magnesite- ----------------------- 


Mica: 


Nepheline____.._-..---------------.- 
Precious and semiprecious stones, n.e.s.: 
Natural___. ___- value, thousands. - 


Synthetic, in- value, thousands. - 
cluding reconstructed. 
Pyrite, unroasted 


Quartz and quartzite- ----------------- | 


Stone, sand and gravel: 
Dimension stone: 
Marble and other calcareous. . - 


Granite, porphyry, sandstone, 


Worked, all types------------ 
Gravel and crushed stone.-.......-.- 
SANG A A E 


Talc and steatite..__._____________.-- 
Miscellaneous, n.e.8.: 
Other nonmetallic minerals. ` 


Slag, scale and thousand tons. - 
other nonmetallic waste from iron 
and steel manufacture. 

Nonmetallic building materials, un- 


r 
Minerals fuels: 
Asphalt, oatural --------------------- 
Asphalt building products. ......---.--.- 
Carbon black ` `, 


Coal: 
Anthracite and thousand tons. - 
bituminous. 
Briouetg do. 
Chemicals. ` ` do 


See footnotes at end of table. 


1965 


747 
435 
14,773 


1,651 
36,339 


1,890 
81,603 


165,848 


$623 
931,486 
49,291 
2,198 


127,541 
29,560 


4,873 
683 , 232 
73 ,334 


95 
11,276 


43,874 
4 


171 


2 , 582 
576 
24,507 


10,310 


107 
39 


1966 


1,141 
997 
10,375 


1,877 


41,643 
1,350 


2,938 
155,455 


223, 483 


45,439 
665 
1,898 


117 
1,415 


$763 
$884 
958 , 484 
57,012 
285 


132 , 667 
44,321 


697,296 


85,523 


232 
12,502 


55,565 
4 


388 


2,611 
721 
20,209 


10,691 


88 
55 


Principal sources, 1966 


Norway 632; West Germany 226. 

Greece 625; West Germany 132. 

Sweden 2,552; Republic of South Africa 
1,929; West Germany 1,705 


pene States 967; Morocco 430; Tunisia 


France 31,755; West Germany 9,308. 
Chile 1 200. 


Austria 2,214. 


Belgium-Luxembourg 69,243; France 
40,235; Yugoslavia 28,296. 
Spain 76,235; Israel France 


57,064; 
37,147; U.S.S.R. 27,631. 
Austria 3,645; France 3,358. 
France 11,550; Tunisia 3,289. 
Austria 6,215; West Germany 1,727. 
West Germany 615; United States 338. 
Yugoslavia 1,293. 

Canada 29. 

Austria 16,496; Greece 12,988; Yugoslavia 


8,308. 
France 619. 
eet 685; United Kingdom 437; Norway 


France 46; Czechoslovakia 20. 
Canada 1, 115; Norway 200. 


India éen, West Germany $124; France 
Switzerland $631; France $218. 


U.S.S.R. 553,839; Cyprus 267,787; 
Turkey 87,560. 
West Germany 16,642; Switzerland 


15,468; Portugal 14,250. 
France 171. 


Portugal 74,495; Yugoslavia 24,939; 
Spain 6,981 

Republic of South Africa 18,682; Norway 
9,030; Sweden 4,941 

West Germany 1,172. 

Portugal 229; West Germany 158. 

France 3,739. 

Belgium-Luxembourg 330,272; France 
223,691; Netherlands 117,019. 


Poland 34,458; France 19,800; China, 
mainland 15,410; Canada 10,617. 

West Germany 120; France 89. 

Austria 8,194; France 1,597; India 916. 


U.S.S.R. 14,941; Republic of South Africa 
13,573; Southern Rhodesia 12,657. 
Mainly from France. 


Austria 276. 


United States 2,094; Albania 407. 

France 690. 

United States 6,873; France 4,446; 
United Kingdom 4,443 


United States 7,032; West Germany 
1,272; U.S.S.R. 1,111; Poland 685; 
United Kingdom 286. 

West Germany 65; France 12. 

U.S.S.R. 15; Czechoslovakia 13; Yugo- 
slavia 5. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


1966 


342 
233 


9 
11 


16,140 


Principal sources, 1966 


West Germany 275; Spain 19. 

West Germany 158; East Germany 44; 
Yugoslavia 24. 

West Germany 5; Poland 2. 

Yugoslavia 6; Hungary 3. 


Kuwait 24,303; Saudi Arabia 17,217 
Iraq 8,269; U.S.S.R. 8,220; Libya 
8,161; Iran 5,394; Algeria 1,307; 
Qatar 1,101; United Arab Republic 
858; Venezuela 805. 


United States 36; Netherlands Antilles 
33; Iraq 10. 

Trinidad and Tobago 
Market 3. 

U.S.S.R. 133; Yugoslavia 70; Tunisia 50. 

U.S.S.R. 672; Yugoslavia 378; Venezuela 
279; United Arab Republic 172; 
Rumania 157. 

United States 46; Belgium-Luxembourg 
12; France 9. 

United States 246; West Germany 11. 

United States 104; Netherlands Antilles 


3; Common 


Commodity 1965 
Minerals fuels—Continued 
OMG 00 E aaa ts re el ne aaa do...- 270 
Lignite, including briquets._.____.___-_- 237 
Peat, including briquets__._____- do. 7 
Petroleum gases (liquefied) 3..... do. 10 
Petroleum: 
DAA do 67,289 
Refinery products: 
Gasoline. -------------------- 109 
Kerosine, including do. 9 
white spirit. 
Distillate fuel oil. ` ` do___. 207 
Residual fuel ol `. do 1,901 
Lubricants, including ` do. ` 100 
grease. 
Petroleum coke. ___._._.- do 224 
Bitumen and other 4. do ._.. 176 
Total refinery do.... 2,726 


products. 


r Revised. NA Not available. 
1 Excluding artificial corundum. 


2 Includes only material designated for abrasive use. 


3 Mostly produced in petroleum refineries. 
4 Excluding liquefied petroleum gases. 


3,445 


COMMODITY REVIEW 


METALS 


Aluminum.—Montecatini-Edison S.p.A. 
opened a new bauxite mine at Boca della 
Selva in Campania to supplement declining 
production from the company’s San 
Giovanni Rotondo mine near Foggia. In 
the Saiento peninsula of lower Apulia 
Societa Salento Industria Resine was plan- 
ning to build an alumina and aluminum 
sulfate plant near the Poggiardo mine, 
which was opened in 1966 by Societa Min- 
eraria Montevergine. The latter company 
had three production permits and 12 ex- 
ploration permits in Lecce province in 
1967. Bauxite exploration was also being 
conducted in Bari by Societá Alluminio 
Veneto Anonima (SAVA); by Montecati- 
ni-Edison in Caserta and Benevento; and 
by the State-controlled mercury producer, 
Societá Mineraria Monte Amiata, in Lecce 
and in the Sassari area of Sardinia. 

In Sardinia, plans for construction of an 
aluminum reduction plant with an annual 
capacity of 100,000 tons, originally an- 


nounced in 1964, were apparently finalized 
in 1966 and construction was expected to 
start early in 1967. The development was 
being carried out by Societa Alsar, a com- 
pany owned 52 percent by a State holding 
company, and 24 percent each by Mont- 
scatini-Edison and Traction Electricité of 
Belgium. 

A second Sardinian development was 
a 600,000-ton-per-year alumina plant, 
scheduled to begin production in 1970. 
The plant will be a joint venture of 
Societá Alsar (55 percent), Metallgesell- 
schaft A.G. of West Germany (20 per- 
cent), and Comalco Aluminum of Aus- 
tralia (25 percent). Comalco Co. is jointly 
owned by Consolidated Zinc Rio Tinto 
and Kaiser Aluminum, Inc. 

In northern Italy, Montecatini-Edison 
was increasing annual production capacity 
of its Porto Marghera alumina plant from 
140,000 to 210,000 tons. An affiliated 
company, Societa Lavorazione Leghe Leg- 
gere (LLL), Italy’s principal producer of 
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aluminum semimanufactures, was already 
planning to increase capacity of its 47,000- 
ton-per-year rolling mill at Fusina that 
opened early in 1966. 

Production of primary metal, by com- 
pany, was about the same as in 1966 with 
Montecatini-Edison as the leading pro- 
ducer. At the Mori reduction plant of 
Montecatini-Edison, which accounted for 
about one-fourth of the company’s alum- 
inum output in 1966, production was 
temporarily suspended in mid-1967 be- 
cause of air pollution problems. 

Imports in 1967 included 543,000 tons 
of bauxite; 22,800 tons of alumina; 82,000 
tons of ingots; 65,000 tons of scrap; and 
26,000 tons of semimanufactures. Exports 
totaled 34,900 tons of metal and alloys. 
Total aluminum consumption by use in 
1966 and 1967 was as follows: 


Quantity of 


Product aluminum consumed! 

(thousand tons) 
1966 1967 

Semimanufactures: 
Sheet and strip.....-....-- 92.0 99.0 
Bars, sections, tube. ...... 42.0 43.0 
Wire and cable. ....-....-.- 10.0 9.0 
Total. acrobacia 144.0 151.0 
Forgings and stampings. .....- 2.0 4.0 
Foundry castings. ----.-.-.-..- 98.0 117.0 
Iron and steel products_ ......-. 6.2 6.9 
Paste, powder, and other...... 1.8 2.1 
Grand total. ........... 252.0 281.0 
Of which primary only.. 171.0 184.0 


1 Including secondary. 


Source: Associazione Nazionale Industrie Metalli 
Non Ferrosi (ASSOMET). I Metalli Non Ferrosi in 
Italia, Statistiche 1967. Milan, 1968, p. 33. 


Copper.—Increased output of copper 
concentrates in the past 2 years probably 
resulted from production at a new cupri- 
ferous-pyrite mine opened in 1966 at Al- 
agna, near Vercelli in northwest Italy. 
The Italian firm Miniera di Frangé de- 
bneated substantial reserves of copper ore 
at this locality during the last several 
years. The main deposits are four sub- 
parallel veins, dipping 45 degrees and 
ranging in thickness from less than 1 to 
15 meters. At yearend 1963, reserves re- 
portedly totaled more than 800,000 tons 
(proved and probable), containing 1.3 to 
3.9 percent copper and 11 to 18 percent 
sulfur. 

In an agreement reportedly made with 
the regional government of Friuli-Venezla 
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Giulia, AMMI planned to build a 30,000- 
ton-per-year copper-processing plant in 
Friuli. 

Delta Metallurgica Ligure S.p.A., a 
State-controlled company, reportedly was 
shifting copper semimanufacture produc- 
tion from Genova to a new plant in Ales- 
sandria. 

Copper and alloy imports in 1967 to- 
taled 279,000 tons including 198,000 tons 
of refined copper, 32,000 tons of un- 
wrought alloys, and 34,000 tons of scrap 
and was valued in total more than $280 
million. 

Copper consumption by use was report- 
ed as follows: 


Quantity of 


Product copper ! consumed 
(thousand tons) 
1966 1967 
Semimanufactures: 
Opper Loco 191.4 206.0 
PASS i ie A 86.0 96.0 
Other allovg ..-..--.----- 6.1 5.5 
Foundry castings: 
A A 15.9 18.4 
Bronze and other... 20.5 24.2 
Chemicals: 
SEET sulfate. -...-...... 5.6 6.4 
Di A eee 1.4 1.3 
Miscellaneous... 2.1 3.2 
SO UB cca, Sees Sg 329.0 361.0 
Of which primary only.. 195.0 222.0 


1 Including secondary. 

Source: Associazione Nazionale Industrie Metalli 
Non Ferrosi (ASSOMET). I Metalli Non Ferrosi in 
Italia, Statistiche 1967. Milan, 1968, p. 19. 


Iron and Steel.—lItaly’s iron and steel 
output and raw material imports again 
reached record levels in 1967. Apparent 
consumption of steel rose to 17 million 
tons, about 17 percent more than in 1966. 
While domestic steel output increased and 
productive capacity was well in excess of 
demand, steel imports exceeded exports by 
1 million tons. This apparently resulted 
from the availability of large quantities of 
lower priced steel from other EEC coun- 
tries where demand was relatively de- 
pressed. During the first 9 months of 
1967, steel imports from EEC sources were 
28 percent more than in the comparable 
1966 period and steel exports to other EEC 
countries were 18 percent less. 

Raw material imports in 1967 included 
10 million tons of iron ore, 5 million tons 
of scrap, 1 million tons of pig iron, and 
152,000 tons of ferroalloys. 


THE MINERAL INDUSTRY OF ITALY 


Government-controlled companies ac- 
counted for 95 percent of the pig iron and 
nearly 60 percent of the steel produced 
by Italy in 1967. The Italsider Company 
produced nearly 8 million tons of steel, 
about half in Linz-Donawitz (LD) con- 
verters at Taranto and Bagnoli and most 
of the remainder in open-hearth furnaces 
at Cornigliano and Piombino. In the pri- 
vate sector, the A.F.L. Falck Company and 
Fiat S.p.A. produced an estimated 1.1 
million tons and 1 million tons, respec- 
tively. Most of the output of electric fur- 
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nace steel was produced by private firms. 

Modernization and expansion of produc- 
tion facilities continued. The volume of 
existing blast furnaces was increased by 
the Italsider Company at Bagnoli, Piom- 
bino, and Trieste and at Aosta by Nazion- 
ale Cogne S.p.A.; and improvements in 
charge preparation increased productivity 
of pig iron by 5 percent as Bagnoli. Italy’s 
average coke consumption per ton of pig 
iron produced was the lowest among EEC 
countries. 

In steelmaking, the Cogne Company had 


Table 4.—Italy: 


(Thousand metric tons unless otherwise specified) 


Salient statistics of the iron and steel industry 


1966 1967 
Production: 
Pig iron: 
Blast furnace- ocn a ds 6,082 7,052 
Electric TUTOBCO << a EE AC 177 242 
Steel: 
Open hearthis 2 a e a ile 4,955 5,618 
Electric furnace... ..__.-_..._--_-_..-_--_----.---------------- 4,970 5,997 
Linz-Donawitz (LD)... o coco 3,711 4,272 
Oil furnace....-..-- ENEE EEN ENEE 
Total EE 13 , 639 15,890 
Ingots: 
High carbon and alloy - o occ 1,599 1,843 
Lë 11,866 13,806 
Castingi AE A A od E 174 241 
Production facilities (operating): ! 

AN ES units. _ 15 13 
Open-hearth furnaces- ooo do___- 37 39 
Electric furnaces- co oo co o ooo do 144 133 

Consumption: 
Crude steel (apparent)... ooo 000. kilograms per capita. _ 275 320 
Raw materials: 
For pig iron production: 
Iron ore, direct to furnaces- - ooo ooo ooo 2,749 3,065 
Iron ore, in agglomerating olants 0000 occ - 6,481 7,575 
Pyrite cinder, in agglomerating pnlants 2000022 202 130 
Manganese Ob... cos snm aber aaa 91 119 
Coke: 
In agglomerating olanta ocacion 433 462 
In blast furnaces. ooo. 3,736 3,877 
Kilograms per ton of pig iron produced___._.__...---_--- 596 530 
For steel production: 
Tron O ELL ia oe ota cd eel e a notin wee ees 196 220 
Sra a A EE 8,520 10,144 
¡Sr A IEA Be IS 6,382 7,169 
Spiegeleisen and carbon ferromanganese.- ------------------- 74 83 
Energy: 
Petroleum products_._____._._..--_____-_-------.---------- 1,133 e 1,100 
Electricity. ----.-... 2 2... million kilowatt hours. . 9,402 e 10,900 
E WEE thousand tons SCE 2_.- 2,057 N 
Employment (December): 
Salaried ooo... EEN persons. - 11,248 11,250 
Nonsalaried____._____..-._.__.-.___________--_-_-_--------- do. 57,093 56 , 433 
EE do... 68,341 67,683 
Average direct hourly wage____________-__.._____------ U.S. dollars . ` 0.9 0.98 


“ Estimate. NA Not available. 

1 July-September. A : 

2 Standard coal equivalent at 7,000 kilocalories per kilogram calculated from units reported in billion kilo- 
calories. Data includes natural and manufactured gas. 


Sources: (1) Associazione Industrie Siderurgiche Italiane (Milan). Rilevazioni Statistiche. Produzioni, 
Anno 1966 and Anno 1967: (2) Statistical Office of the European Communities (Luxembourg); (a) Iron and 
Steel, No. 2, 1968; (b) Energy Statistics, No. 1, 1968. 
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nearly completed installation of two 40-ton 
LD converters at Aosta and at least four 
electric furnaces were under construction 
by other companies at Terni, Brescia, and 
Udine. In major expansion projects 
planned by the Italsider Company, a third 
blast furnace and a third 300-ton LD con- 
verter will be installed at Taranto by 1970, 
and at Piombino the open-hearth siop will 
be replaced by three 80-ton LD converters. 

In continuous casting, at least 15 plants 
were completed or under construction at 
yearend 1967, including a 150,000-ton-per- 
year facility for stainless and silicon steel 
at Terni. Most of the latter plants werc 
designed for billets or bars with lateral 
dimensions of 4 to 6 inches. 

In rolling facilities, La Magona d'Ital:a 
was installing a continuous wide striv 
mill; new bar and rod mills were com- 
pleted by the Falck and Redaelli com- 
panies, and the Italsider Company was 
expanding annual capacity of rolling mills 
at Bagnoli to 2.2 million tons and will 


build a 500,000-ton cold rolling plant at 


Taranto. 

In 1967 the Dalmine Company was 
building an 80,000 ton-per-year medium- 
diameter pipe mill at Taranto; assumed 
supervisions of the 175,000-ton-per-year 
small-diameter pipeworks at Piombino; and 
installed a large extrusion press for special 
steel tubing at Costa Volpino. Italian ex- 
ports of seamless tube and other pipe, 
mostly for pipelines being constructed by 
Ente Nazionale Idrocarburi (ENI) in 
Africa and the Middle East, increased 25 
percent in 1967 and were expected to 
remain high in 1968. ENI had more than 
2,900 kilometers of foreign pipelines under 
construction in 1967 and had contracted 
for at least another 1,000 kilometers by 
yearend. 

A $27 million metallurgical research 
center, financed mainly by the principal 
firms of the iron and steel industry, was 
nearing completion at Rome. Known as 
the Centro Sperimentale Metallurgico, the 
facility will have a staff of several hundred 
engaged is basic and applied metallurgical 
research with emphasis on iron and steel. 


Lead and Zinc.—Increasing production 
of lead and zinc seemed likely because 
mine and smelter development projects 
carried on during the last 5 years by 
principal producers were almost completed 
in 1967. Several new orebodies were being 
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developed and the organization of mine 
systems was improved, particularly in 
Sardinia. Smelter expansions increased 
Italian primary metal capacity to an esti- 
mated 80,000 tons of lead and 150,000 
tons of zinc by yearend, with an additional 
10,000 tons capacity for each in prospect 
for 1968. 

Despite the improvement in resources, 
the industry continued to face serious 
problems, the most pressing of which was 
further reduction of the protective tariffs 
authorized by the EEC during the rational- 
ization period. Labor costs and taxes were 
increased late in 1966 and the need to 
improve productivity was stressed by in- 
dustry in 1967. The tariffs, reduced twice 
in 1966 and again at yearend 1967 were 
likely to be further reduced, perhaps to 
the same level as those of other EEC States 
in 1968. 

Tariff levels on lead and zinc from mid— 
1966 through yearend 1967 were as 
follows: 


Duty on crude metal 
imports (U.S. dollars 
per metric ton) ! 


July- January- 
December December 
1966 1967 
From EEC countries.... $36.40 $28.00 
j From other countries... _ 56.00 43.20 
inc: 
From EEC eountieg ` ` 26.00 20.00 
From other countries_... 40.00 32.00 


! Converted from lire per kilogram. 


In 1967, for metal produced from Italian 
ores in other countries and re-imported by 
Italy, no duty was applied to re-imports 
from EEC countries but a duty of approxi- 
mately $13.50 per ton was levied on re- 
imports from other countries. 

It was reported in 1967 that the Monte- 
poni-Montevecchio Co. virtually completed 
the Sartori and Faina projects in Sardinia. 
On the Sartori project, designed to co- 
ordinate production from seven mines of 
the Monteponi group, the underground ore 
collecting station and 9 kilometers of 
feeder drifts were completed. Production of 
ferruginous calamine concentrates rose 
sharply in midyear when the company’s 
new Waelz furnace began regular opera- 
tion. New ore bodies being developed in- 
cluded a 550,000-cubic-meter lead-zinc 
deposit in the San Marco mine and a 
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380,000-cubic-meter deposit of pyritic 
sphalerite containing 8 to 9 percent zinc 
in the Funtanaperda mine. Significant dis- 
coveries were reported in the Monteponi 
mine (silver-bearing galena), the Cungiaus 
mine (calamine), and other localities. On 
the Faina project at Montevecchio, the 
new Galileo and Faina shafts were com- 
pleted; the San Antonio and Peccalina 
veins were being followed eastward; and a 
body of copper-lead-zinc ore containing 
additional values in silver, bismuth and 
cadmium was found in the Montevecchio 
mine. 

Società Mineraria e Metallurgica di 
Pertusola reported less favorable results in 
Sardinia, with ores of relatively low grade 
being found. The average metal content of 
ore mined in Sardinia in 1966 was 1.97 
percent lead and 1.86 percent zinc. Litiga- 
tion concerning the company’s mining 
rights at the large Raibl mine continued in 
1967; the company's concession was not 
renewed by the Government in mid-1963 
and since that time the mine, which is a 
major zinc producer, has been operated 
by AMMI. 

During 1967, the Pertusola Company 
was increasing annual productive capacity 
for electrolytic zinc at its Crotone plant 
to 50,000 tons and that for lead at its La 
Spezia plant to 45,000 tons. At Monteponi, 
the Monteponi-Montevecchio Co. was pro- 
ducing 70 to 80 tons of fumed zinc from 
its Waelz furnace and increased electro- 
lytic zinc capacity to about 22,000 tons 
annually. At Porto Marghera the company 
was raising electrolytic zinc capacity to 
40,000 tons annually and had nearly com- 
pleted a rolling mill to which molten zinc 
would be fed directly. The company also 
developed a process for producing high- 
purity (99.9999 percent + ) metals, includ- 
ing zinc, silver, and bismuth. 

Consumption of lead and zinc in 1966 
and 1967 by use was as follows: 


Quantity of metal 
(thousand tons) 


1966 


Product 


1967 


Lead: 
Semimanufactures: 


Electric cables__..._...___.- 
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Quantity of metai 


Product. (thousand tons) 
1966 1967 
T.ead— Continued 
OVS. si eee E ek 5.5 5.8 
Miscellaneous. `... 3.0 4.1 
Total. 2 2222222222. - 130.0 147.0 
a. eS 
Semimanufactures: 
Zinc___._- ene eee 10.6 10.4 
Brass: 
Bars, sections_._. 33.8 37.3 
Other8_-.-..----.--- 18.8 21.3 
Foundry castings. -.-..-.-.-- 33.5 40.7 
Galvanized products. ...-.. 64.0 66.0 
Chemicals .______-__-_- 19.4 18.5 
Miscellaneous... _______- 1.9 2.8 
Total Be is ce lis 182.0 197.0 


1 Excluding battery oxides. 


Source: Associazione Nazionale Industrie Metalli 
Non Ferrosi (ASSOMET). I Metalli Non Ferrosi in 
Italia, Statistiche 1967. Milan, 1968, pp. 45 and 55. 


Mercury.—The decline in mercury pro- 
duction in 1967 was accompanied by an 
8,000-flask drop in exports, mainly reduced 
shipments to the United States. 

The principal producers, Società Miner- 
aria Monte Amiata and Stabilimento 
Minerario del Siele, reported cinnabar 
production declines of 5 percent and 9 
percent, respectively, in 1967, partly be- 
cause of strikes and partly because of lower 
grade ore. Società Mercurifera Italiana, a 
subsidiary of Montecatini-Edision, reported 
increased ore production in 1967 but it 
was accompanied by a slight drop in 
average grade. 

Monte Amiata continued to develop 
the Bagni San Filippo deposit in Casti- 
glione d’Orcia and was sinking a new shaft 
during the year. The company operated a 
new 50-ton-per-day Pacific furnace at 
Morone in 1967; reported proving “ap- 
preciable” new ore reserves at Abbadia 
San Salvatore in 1966; and continued ex- 
ploration of mercury deposits near Rome. 

The Siele Co. operated two new 50-ton 
Pacific furnaces in 1967, after eliminating 
all old Spirek furnaces from its plant. 
Equipment at the plant included four 50- 
ton-per-day Pacific furnaces and eight 10- 
ton-per-day tower furnaces. 

Societa Italiana Anonima Mercurio, a 
subsidiary of the Siele Co., operated mines 
at Cerreto Piano and Zolfiere. Ore at 
Zolfiere, mined opencast, contained anti- 
mony sulfides in addition to mercury. 
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NONMETALS 


Asbestos.—Societá Amiantifera di Bal- 
angero strengthened its position as non- 
Communist Europe’s leading asbestos prc- 
ducer. Output of its Ba'angero mine near 
Turin was estimated at nearly 2 million 
tons of crude ore and 100,000 tons of 
asbestos in 1967. Through modernization 
of production facilities, the company hoped 
to achieve a productivity of 800 tons of 
crude ore per man-shift and a gross output 
of 2.2 million tons annually. 

Italy continued to produce several 
hundred tons of long-fiber tremo ite from 
mines in Sondrio and Aosta but continued 
to rely heavily on overseas sources for thi; 
material, which constituted much of total 
asbestos imports. 

The use of Italian asbestos as a filler in 
bituminous paving materials was being 
promoted in 1967. 


Barite.—The continuing upward trend in 
barite output was mainly due to produc- 
tion from several new mines. In Sardinia, 
new sources included the Su Benatzu mine 
opened in 1965 by Miniere Riunite Vare- 
sine S.p.A. (MIRIVA) and Baroid Inter- 
national S.p.A. and two mines opened in 
1966, the Santa Lucia of Sarrabus 
Mineraria S.p. A. (SARRAMIN) and the 
Mont’ Ega mine of Societá Mineraria 
Sarda. Combined 1967 output capacity of 
these mines may have been 30,000 to 40,- 
000 tons annually. Most of the barite was 
probably processed at Baroid Interna- 
tional’s San Antioco plant, which includes 
micronizing facilities. 

On the mainland, the Buca della Vena 
mine was opened in 1966 in Lucca 
province of Massa-Carrara by Societa In- 
dustriale e Mineraria Apuana. The ore was 
processed at a flotation plant near Carrara 
by Societa Bario e Derivati. In 1967 In- 
dustrie Minerarie Meridionali S.p.A., a 
subsidiary of Società Mineraria Monte 
Amiata, began production of barite from 
the Mastricarro deposits in Calabria. The 
company was building a benefication plant 
with a productive capacity of 10,000 tons 
of barite annually. Full production was 
expected to start early in 1968. 

Barite exports in 1967 totaled 40,900 
tons, including 20,000 tons destined for the 
Netherlands and 15,000 tons for the 
United States. Barite imports totaled le:s 
than 7,000 tons. 
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Construction Materials.—The slump in 
the construction industry, which had de- 
pressed demand for cement, stone, and 
other building materials in 1°65 and 1966, 
appeared to continue in 1967 although a 
recovery began in the latter half of the 
year and a 10-percent rise in nonresidential 
construction was reported. The relatively 
high level of cement production in 1967, 
and the absence of a severe decline in 
stone industry output in 1966 and 1967 
appeared to be supported by public works 
projects, particularly highway construc- 
tion. The stone industry was also aided by 
a continuing growth of export markets in 
West Germany and France and by railroad 
construction in Italy. 

Cement.—Cement output in 1967, up 
about 17 percent compared with that of 
1966, equaled 84 percent of productive 
capacity. New plant developments in 1967 
were of limited scope, as major expansions 
had been completed during the p:evious 3 
years. Unione Cementi Marchino com- 
pleted modernization of its Rome plant, ex- 
panding annual capacity to 800,000 tons. 
The company operates several other plants 
and normally accounts for about 10 per- 
cent of output. Cementerie del Tirreno, a 
State-owned subsidiary of the FINSIDER 
group, produced about 3 million tons of 
cement in 1967 from plants at Taranto and 
Bagnoli. 

Dimension Stone.—Production and ex- 
ports of marble increased in 1967 and 
probably generated the rise in overall out- 
put in the building stone industry. Govern- 
ment statistics indicated a 10-percent rise 
in marble production and an 8-percent in- 
crease in exports. Marble usually accounts 
for 60 to 80 percent of the industry’s out- 
put and exports of building and orna- 
mental stone. While production data for 
granite, travertine, and other types of 
dimension stone were not available, exports 
of these varieties in 1967 were slightly 
below 1966 levels. Total stone exports in 
1967 were valued at about $82 million. 

Annually increasing exports coupled 
with Government public works projects 
have enabled the industry to maintain an 
appreciable level of output despite the 
domestic recession in private building con- 
struction during 1965-66 and other 
potentially restrictive developments in 
1966-67, which included increased costs 
from a new 3-year labor contract negoti- 
ated December 1, 1966, additional taxes 
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imposed on December 31, and the Suez 
Canal closure in mid-1967. The latter 
event was expected to result in permanent 
loss of export markets in southern Africa, 
Asia, and Oceania which collectively ac- 
counted for about 10 percent of the value 
of the industry’s exports. 

West Germany and France continued to 
be the principal export markets in 1967, 
followed by the United States. Until 1965, 
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the United States regularly the 
principal foreign market for Italian stone; 
the shift in market positions resulted 
chiefly from a rapid growth of demand for 
finished stone products in the Common 
Market countries. Trends in exports of 
building and ornamental stone to these 
countries are indicated in the following 
tabulation: 


was 


Thousand metric tons 


Se A aS TEE St SE ST 


Stone form United States 

1962 1966 
Unworked (blocks). _..._.-. 19 7 
Sawed---- 0... 21 16 
Worked or finished. .....-_ 32 32 
Bvproduets) 23 11 

Total... 22.2- 9 

Value, millions_________.. $13.7 $12.6 


1 Granules, chips, powder, etc. 


Source: 
giugno 1967. Rome, 1967, pp. 66-80. 


Building and ornamental stone imports 
in 1967 totaled about 190,000 tons, mainly 
from Portugal and Yugoslavia, and wer: 
valued at $11 million. Imports of granite 
from South Africa in 1967 remained a: 
the 1966 level. About two-thirds of the 
total imports consisted of marble or similar 
stone. 

The dimension stone industry employed 
about 55,900 persons. 

Other.—Output of other stone, sand, 
and gravel was apparently little affected 
by the decline in building construction 
during 1965 and 1966 because of the heavy 
demand from public works projects which 
apparently continued in 1967. Output of 
stone for railroad ballast, road and build- 
ing foundations, paving, and similar uses in 
1966 was reported by Associazione Industria 
Marmifera Italiana (AIMI) as 54 million 
tons, in addition to 200 million tons of sand 
and gravel. While these figures were higher 
than those reported for earlier years by 
Government publications, AIMI em- 
phasized the difficulty in collecting ac- 
curate production statistics because of the 
numerous independent producers. 

Employment in 1966 was estimated at 
14,800 in stone production and 5,200 in 
sand and gravel operations. 


Fertilizer Raw Materials.—Production at 
the San Cataldo and Palo mines was 7 


West Germany France 
1962 1966 1962 1966 
18 22 16 16 
43 36 6 21 
10 122 16 84 
47 113 16 40 
118 293 54 161 
$6.5 $20.7 $3.6 $15.6 


Association of Italian Marble and Related Industries. Relazione all’ Assemblea Generale del 30 


percent higher than in 1966. Substantial 
production facilities were available at the 
Pasquasia and Corvillo mines but there ap- 
peared to be delays in construction of 
transportation and processing facilities. Ag- 
gregate annual production potential of 
Sicilian mines in 1967 was probably more 
than 2.7 million tons. The Racalmuto 
mine, being developed by Montecatini- 
Edison, was expected to begin production 
in 1968. 


Fluorspar.—A high level of fluorspar 
production was maintained in 1967 as ex- 
ports increased 54 percent compared with 
1966. Shipments to the United States 
totaled more than 76,000 tons and were 
valued at $2.7 million. Imports of fluor- 
spar in 1967 rose to 32,800 tons, which 
included 19,400 tons from France. 


The increase in production since 1965 
was mainly due to output from the Cagliari 


district of Sardinia where the Santa Lucia 
and Su Benatzu mines were opened during 
1965-66. Another mine was opened in 
1966 in northern Italy, south of Trento at 
Vallarsa, by Silicifera Tridentina, S.p.A. 

Most of the fluorspar produced in 
northern Italy was mined by companies 
belonging to the Montecatini-Edison group, 
including Società Prealpina Montefluoro 
and Societa Mineraria Presolana. 
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Pyrite and Sulfur.—Italy continued to 
rely heavily on pyrite for its sulfur re- 
quirements, partly because of import re- 
strictions on elemental sulfur and partly 
because of difficulties in obtaining supplies 
on the international market. Pyrite imports 
rose 25 percent to 1.2 million tons in 1967, 
including 762,000 tons from the Soviet 
Union and 310,000 tons from Cyprus. 

A 10-percent rise in output from the 
Maremma mines of Montecatini-Edison in 
Tuscany provided much of the increase in 
Italian pyrite production. This company’s 
pyrite-processing plant at Scarlino operated 
at capacity in 1967, producing an es: - 
mated 750,000 tons of sulfuric acid and 
$50,000 tons of pelletized iron oxide. Ex- 
ploration was being conducted for new 
pyrite resources in the Maremma area: 
existing reserves were reportedly suffciert 
for only about 15 years at the current ra:e 
of extraction. 

In Sicily, the number of active sulfur 
mines was reduced from 24 to 18; most 
mines were operated or controlled by the 
Sicilian Mining Agency (EMS), including 
the Trabonella and Floristella mines which 
were reportedly transferred to the Agency 
in 1967. Under the rationalization pro- 
gram, the number of mines will be reduced 
to 13 by 1970, with a planned total annual 
output of 900,000 tons of crude ore, all 
to be used for sulfuric acid production. The 
large fertilizer plant scheduled for comple- 
tion by 1969 at Villarosa by EMS, ENI, 
and Montecatini-Edison reportedly will be 
able to utilize Sicily’s entire sulfur output 
as well as part of the region’s potash 
production. 

Elemental sulfur imports in 1967 de- 
clined to 76,000 tons, of which half was 
supplied by France and 21,000 tons by 
the United States. The EEC Commission 
authorized Italy to continue the restricticns 
on crude sulfur imports that have been 
exercised since 1965 under which Italian 
end-users are permitted to import sulfur 
in quantities directly proportional to pur- 
chases of domestic sulfur at a price not to 
exceed $76 per ton. The Italian Sulfur 
Agency (EZI) continued to control alloca- 
tions of Sicilian sulfur in 1967. 


MINERAL FUELS 


Coal.—The anticipated increase in coal 
output from Sardinia’s Seruci and Nuraxi 
Figus mines was again delayed in 1967 
although modernization reportedly was 
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completed in 1966. Output of these mines, 
Italy’s only bituminous coal producers in 
1967, was used at the Porto Vesme power- 
plant. 

Although coal imports rose to 12 million 
tons in 1967, those from the United States 
again declined, accounting for about 45 
percent of the 1967 total compared with 
80 percent in 1965. Imports from West 
Germany increased to 3 million tons, com- 
pared with 500,000 tons in 1965. 

Consumption of coal in coking plant; ap- 
parently declined to about 7.9 million tons 
but consumption in thermal powerplants 
increased by 50 percent to 1.8 million tons. 
At the 1,200-megawatt La Spezia thermo- 
electric plant coal transport capacity was 
increased to 1,500 tons per hour and 
another 600 megawatts of generating 
Capacity was being installed for service in 
1968. 


Lignite.—Completion of the Mercure 
and Bastardo thermoelectric projects in 
southern Italy led to the sharp increase in 
lignite production. 


Natural Gas.—Natural gas production 
again increased in 1967, but ENI reported 
reserves totaling only 109 billion cubic 
meters early in 1967 and private company 
holdings in peninsular Italy and Sicily 
probably totaled only 20 billion cubic 
meters. Continuing exploration was likely 
to find additional reserves but the likeli- 
hood of a major increase seemed small. 
The Government was actively seeking long- 
term contracts with foreign suppliers tə 
provide about 10 billion cubic meters an- 
nually. A 20-year contract for an annual 
import of 3 million cubic meters from 
Libya was negotiated in 1965, and in 1967 
protracted negotiations were underway 
with the Soviet Union for Siberian gas. 

For the Libyan gas, Esso Standard Libya 
contracted with Italian companies in 1967 
to build liquefaction facilities at Marsa el 
Brega, Libya. Italian shipyards were build- 
ing the necessary tankers, and construction 
of a 140-kilometer pipeline from LaSpezia 
to Cortemaggiore was underway. Delivery 
was expected to begin early in 1969. 

Other gas pipelines under construction 
in Italy during the year included 400 kilo- 
meters by ENI companies and a 250-kilo- 
meter line by Gasdotti del Mezzogiorno 
from Larino to Frosinone, which was com- 
pleted by yearend. 
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Nuclear Energy.—Italy’s plans for addi- 
tional nuclear powerplants included a 600- 
megawatt plant to be ordered in 1968, and 
which reportedly will be built near Ver- 
celli, with completion scheduled for 1972. 
Three more plants with a total generating 
capacity of 2,000 megawatts will reportedly 
be ordered by 1970. The prospective in- 
Crease in requirements for fuel led the 
Italian Atomic Energy Agency to resume 
exploration for uranium. 


Petroleum.—Main developments in the 
petroleum industry in 1967 included 
marked changes in sources of crude oil 
imports and increased transportation costs 
to refiners, arising from closure of the Suez 
Canal, and included enactment of a law 
governing exploration and development of 
oil and gas resources in areas of the 
Italian Continental Shelf. 

Crude oil imports rose to 86 million tons 
in 1967. While Kuwait and Saudi Arabia 
remained the principal suppliers, interrup- 
tions of pipeline deliveries and of ship- 
ments through the Suez Canal in mid-1967 
resulted in sharply increased imports from 
Libya, the Soviet Union, and other 
countries west of Suez, as shown in the 
following tabulation: 


Change in volume of 
crude oil irnports in 


Source 1967 compared with 1966 
Thousand Percent 
tons 
East of Suez: 
Kuenit ..--.-------- — 3,636 —13.7 
Saudi Arabia !__.__... —1,806 —9.8 
Tras cuco as —975 —17.8 
d GE 1,339 +15.4 
United Arab Republic. —496 — 59.5 
West of Suez: 
Algeria. ------.------ +118 +7.5 
VIDYA airada +6,735 +77.5 
DÚ.S.S.R...........-. +2,640 + 32.3 
Albania -.-.-.---..---- +36 +210.0 
Venezuela___._______- +972 +96.0 


1 Including Qatar and Abu Dhabi. 


Source: Ministero dell’ Industria, del Commer- 
cio, e del’ Artigianato (Ministry of Industry, 
Commerce and Handicrafts, Rome). Bollettino 
Petrolifero, v. 10, No. 12, December 1967, p. 11. 


The effective period of a 10-lire-per-liter 
tax on gasoline that was originally imposed 
to help defray the cost of flood control 
programs was extended for 1 year to 
December 31, 1969, to compensate oil 
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companies for increased transportation 
costs resulting from the Suez Canal closure. 

The offshore law went into effect in 
July. It divided the Italian continental 
shelf 2rea into five zones and required 
ENI to perform geophysical surveys of 
each zone by certain dates. After surveying 
each zone ENI may reserve 25 percent of 
the area for itself and the remaining 75 
percent will be opened for concessions to 
other companies. ENI will hold a majority 
interest in any partnership formed for joint 
explorations in its reserved area. The law 
requires all oil and gas to be offered for 
sale to ENI before other marketing ar- 
rangements are made, moreover all gas 
must be marketed in Italy and oil may be 
exported only with Government permission. 
ENI is also to receive royalty in the form 
of 5 percent of all gas and 8 percent of 
all oil produced. The five zones, with dates 
for completion of surveys are: Zone A 
(Adriatic, north of 44 degrees latitude; 
September 1967); B (Adriatic, between 
44 and 42 degrees latitude; April 1968); 
C (areas adjacent to Sicily; October 
1969); D (Adriatic and Ionian Seas, south 
of 42 degrees latitude; December 1970); 
and E (Tyrrhenian Sea and Sardinia; 
December 1970). After geophysical maps 
are turned over to the Ministry of Industry 
by ENI, copies may be obtained at re- 
production cost by interested parties. 

By yearend ENI and Shell Italiana were 
jointly drilling in Zone A and a partner- 
ship of Fiat S.p.A. and the Gulf Oil Corp. 
had applied for exploration concessions; 
offshore boundry negotiations were under- 
way between Italy and Yugoslavia; and the 
regional governments of Sicily and Sardinia 
were seeking jurisdiction over offshore 
exploration in their respective areas. 

In crude refining, the 4-million-ton Shell 
refinery at Taranto was completed in 1967 
and expansions elsewhere in Italy in- 
creased authorized refining capacity by 
yearend to about 90 million tons annually, 
not including the 30-percent legal reserve. 
Another 11 million tons of new capacity was 
authorized during the year. To avoid over- 
capacity and to reduce the cost of main- 
taining unused facilities, the Government 
was considering abolition of the reserve re- 
quirement. This step, if taken, would in- 
crease authorized refinery capacity to about 
130 million tons annually. 
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The Mineral Industry of Japan 


By B. H. Lim,’ R. A. Pense’ and K. P. Wang? 


Japan’s mineral industry ranked about 
fourth in the world in terms of value of 
minerals produced plus value added by 
processing. This figure in 1967 was on 
the order of $6.5 billion, about $1.4 
billion higher than in 1965. This growth 
resulted from an accelerated expansion of 
Japan’s mineral based industries during the 
last 5 years. While the country’s domestic 
mineral resource base was only of mod- 
erate significance in 1967, its metallurgical 
and petroleum refining industries, based 
heavily on imported raw materials, had 
become very large and diversified to meet 
the demands of the Japanese industrial- 
manufacturing economy. Growth of pro- 
duction by industrial sectors is shown in 
the following tabulation: 


Production index 


(1965 = 100) 
Industry 000 ———— 

1966 1967 
IA 2. ____- 105.8 104.3 
Manufacturing____.._____.____- 113.4 1386.0 
Chemicals. _______________.___- 113.0 132.3 
Petroleum and coal products..... 114.8 138.2 
Ceramics... .___._- ee ls . 109.0 127.6 
Iron and ateel ............... 115.6 149.6 
Nonferrous metals- `, 112.7 135.9 
Atl industries__.._.._._.__________ 113.1 134.8 


Source: Japanese Government, Economic Planning 
woe Tokyo, Japan. Economic Statistics. V. 2, 
O. 9 D, e 


Japan’s gross national product (GNP) 
in 1967 amounted to $115,700 million 
as compared with $97,477 million in 1966, 
an increase of 18.7 percent. If prices are 
adjusted to real terms, the increase am- 
ounted to 13.7 percent, still a very sig- 
nificant expansion and one of the highest 
if not the highest, for an advanced econ- 
omy. This market expansion was attrib- 
uted chiefly to gross domestic capital for- 
mation, which went from $33,239 million 
at yearend 1966 to $44,402 million by the 
end of 1967.* This growth, in general, was 


centered around the country’s basic mineral 
and related industries; the iron and steel, 
petroleum refining, and nonferrous metals 
sectors all had capital increases of 20 per- 
cent or more above their 1966 levels. 

During the second half of the year, 
when many of the investment projects were 
completed and placed in production, an 
oversupply situation developed; thus, much ` 
of 1967 production went to inventories, 
which increased from $2,560 million in 
1966 to $6,364 million in 1967. To allevi- 
ate the oversupply, the Government pur- 
chased large quantities of construction ma- 
terials for public projects and urged en- 
trepreneurs to reevaluate investment plans 
for 1968 in the hope that scaled down 
investment would allow demand to catch 
up with supply. This procedure was pre- 
ferred over market equilibration via the 
price mechanism. Such cooperation was 
sought especially from the Nation’s iron 
and steel producers who recorded an un- 
precedented growth during the year from 
their already-large base. 

Growth in basic industries, generally, 
was not matched in consumer industries. 
The imbalance resulted in soaring prices. 
Japan’s wholesale price index went from 
103.6 in 1966 to 105.4 in 1967 (1965= 
100) while the consumer price index went 
from 104.8 to 109.1, yielding an inflationary 
pressure of slightly more than 4 percent 
for the year. Higher consumer prices 
were particularly prominent during the 
second half of 1967 and the monthly index 
stood at 112.4 in December. 

The rapid industrial growth also in- 
fluenced Japan's international trade bal- 
ance, which in 1967 showed a $1,222 


1 Physical scientist, Division of International 
Activities. 

2 Research specialist, Division of International 
Activities. 

3 Chief area specialist, Far East-South Asia, 
Division of International Activities. 

t Bank of Tokyo Weekly Review. V. 22, No. 
18, May 13, 1968. 
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million deficit. In large part, the deficit 
resulted from imports of mineral raw 
materials, especially fuels and ferrous and 
nonferrous ores and concentrates, prices of 
which edged generally upward in 1967. 

Japan’s foreign investment increased 
nearly 40 percent in 1967, and totaled 
$627 million compared with $450 million 
at yearend 1966. The increase reportedly 
was largely due to borrowings from foreign 
financial institutions, which totaled $459 
million in 1967 compared with $335 mil- 
lion in 1966. New overseas net investment 
during 1967 totaled $153 million compared 
with $112 million in 1966.5 

Few new metal and oil refining plants 
came into operation during 1967, although 
many companies were busy expanding ex- 
isting installations, continuing construction 
on projects previously started, or planning 
new facilities in anticipation of rising de- 
mand ‘both at home and abroad. In many 
cases the Ministry of International Trade 
and Industry (MITI) intervened to regu- 
late the growth rate to prevent overex- 
pansion. This met with varying degrees 
of success but was most effective in the 
steel industry. 

The Mizushima steel plant of Kawasaki 
Steel Corp., which began rolling activities 
in 1966, became a fully integrated plant 
in April when its first blast furnace was 
blown in. Yawata Iron and Steel Co. 
speeded work to bring its new Kimitsu 
plant into integrated operation by yearend 
1968. The lead smelter of Mitsubishi Com- 
inco Smelting Co. and the lead-zinc smel- 
ter-refinery cf Sumiko Imperial Smelting 
Process Co., both placed on stream during 
1966, moved towards full scale operation 
in 1967, while construction continued on 
a new jointly owned lead-zinc smelter-re- 
finery due in 1968. Sumitomo Chemical 
Co., Ltd., began operation of a new alum- 
inum refinery in June; Nippon Light 
Metal Co., Ltd., was about to build a 
new refinery in Hokkaido; and a group 
of Mitsui companies were planning a re- 
finery on Kyushu. In the petroleum in- 
dustry, approximately 125,000 barrels per 
day of crude refining capacity was added 
and three new refineries were scheduled to 
go on stream in 1968. 

In December the Japan Rare Metal 
Corp. was established with MITI financial 
support in order to stabilize supplies and 
prices of those imported metals which 
have been subject to sharp fluctuations in 
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recent years. Formed by 22 steelmakers 
and fabricators, 8 ferroalloy and 4 nickel 
producers, the firm had an initial capital 
of about $2 million. A two month’s supply 
of nickel and molybdenum are to be stock- 
piled first, followed probably by tungsten 
and cobalt. 

In February 1968 the Overall Energy 
Research Council (OERC), established in 
1965 as an advisory body to MITI, made 
its first policy recommendations for energy 
resources development. It estimated that 
energy demand, growing 10 percent ann- 
ually, would increase 2.6 times by 1985, 
by which time imported energy, accounting 
for nearly two-thirds of total supply in 
fiscal 1965 (April 1965 to March 1966) 
would constitute almost 90 percent of the 
total. Petroleum, nearly all imported, was 
expected to supply about 75 percent of 
total energy in 1985, compared with 58 
percent in fiscal 1965. OERC recom- 
mended that strenuous efforts be made to 
free Japan’s crude oil supplies and prices 
from foreign company control. This was 
to be accomplished by giving sufficient 
financial assistance to Japanese companies 
to find and develop overseas sufficient oil 
to provide 30 percent of demand by 1985. 
Government intervention was also recom- 
mended to extend Japanese control over 
refining and marketing operations in Japan. 

Coal’s share of total energy demand 
was expected to drop from 27 percent in 
fiscal 1965 to less than 10 percent in 1985. 
Coal demand was to be maintained by 
price subsidies to major consumers, more 
complete rationalization of production fa- 
cilities, and streamlining industry manage- 
ment. Extensive recommendations were 
also made concerning the development of 
nuclear power—virtually nonexistent in 
fiscal 1965 but scheduled to supply about 
10 percent of Japan’s primary energy in 
20 years—and hydroelectric power which 
was expected to fall from somewhat more 
than 10 percent of overall supply to some- 
what under 5 percent. 

Government support of domestic mining 
mounted in 1967. By far the largest 
subsidy went to coal, where approximately 
$145 million was appropriated for direct 
support alone during fiscal 1967—about 
70 percent more than in fiscal 1966. 
Appropriations for natural gas exploration 
during fiscal 1967 were stepped up to 


5 Bank of Tokyo Weekly Review. V. 22, No. 
3, Jan. 29, 1968. 
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$3.3 million. Through the Agency for 
Promoting Metallic Minerals Prospecting, 
the Government was prepared to make 
available about $7.2 million in fiscal 1967 
in low interest loans to large companies 
to pay the major portion of prospecting 
for copper, lead, zinc, and manganese. 
The Agency also planned to spend about 
$1.2 million for its own preliminary sur- 
veys in 14 locations and detailed investi- 
gations at 3 sites for these metals. About 
$1.2 million was earmarked in fiscal 1967 
under the Law Concerning the Promotion 
of the Modernization of Medium and Small 
Enterprises to subsidize up to 50 percent 
of the prospecting costs of smaller com- 
panies searching for deposits of 11 metallic 
and 6 nanmetallic ores. Under the “Decre- 
mental Exemption System” initiated in 
1965, allowing mining companies to retain 
a stipulated portion of their ore sales in- 
come tax-free for the purpose of prospect- 
ing, about $33 million had been accumu- 
lated by 1967, of which about $18 million 
had been expended. 

The trend towards rationalization and 
consolidation in the minerals industry be- 
came more pronounced. Previous moves 
in this direction, encouraged by the Gov- 
ernment and aimed at making the proc- 
essing sector more competitive interna- 
tionally, involved joint ventures between 
major nonferrous metal producers in es- 
tablishing new plants. The Onahama cop- 
per smelter-refinery (1965), the Harima 
lead-zinc smelter refinery (1966), and the 
Hachinohe lead-zinc smelter-refinery sched- 
uled for operation in 1968 were projects 
of this nature. The 1966 opening of the 
Cominco lead smelter-refinery, in which a 
Canadian firm held a 50 percent interest, 
apparently represented the first time that a 
non-Japanese firm had held as much as 
one-half interest in a major nonferrous 
processing installation, however. This was 
followed in 1967 by the commencement of 
Japan’s first nickel oxide plant with foreign 
participation. 

During 1967, moreover, outright mergers 
between Japanese steel companies began. 
Principally, because of the country’s tax 
laws and financial system, industry’s capital 
structure is relatively weak compared to 
foreign counterparts. This has been felt 
most keenly in the steel industry where the 
problem of generating or obtaining the 
huge amounts of capital necessary to fi- 
nance future growth has assumed greater 
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proportions. Total fiscal 1967 new capital 
investment in steel was estimated at $1 
billion of which the equivalent of about 
8 percent was secured abroad. The desire 
for greater financial stability was cited as 
one reason for the merger in 1967 of 
Tokai Iron and Steel Co., then the seventh 
largest steel producer, and Fuji Iron and 
Steel Co., the second largest, and was 
undoubtedly a factor in opening negotia- 
tions for a merger of Fuji and Yawata 
Iron and Steel Co., the top-ranking pro- 
ducer. 

Japanese activities overseas in support 
of its domestic mineral consuming indus- 
tries accelerated during 1967. Major in- 
vestment commitments were made by Jap- 
anese copper refiners in copper mining in 
Canada and Republic of the Congo (Kins- 
hasa) and negotiations were initiated for 
the purchase of a large quantity of ingot 
from Zambia. A contract was signed late 
in 1967 by smelter operators for the 
annual import from one Canadian company 
of concentrates equal to twice the entire 
quantity of lead imported in 1966 and 
more than half the total amount of zinc. 
The quasi-Government Overseas Mineral 
Resources Development Co., Ltd. (OMR- 
DC), with 50 percent private participation 
by some 22 nonferrous metal mining and 
smelting concerns, conducted exploration 
abroad in areas where private companies 
were inhibited by the high risks involved, 
such as in Malaysia, where rights were ob- 
tained to a large low-grade copper deposit 
in Sabah. 

In October the Japan Petroleum Devel- 
opment Corporation was set up to assist 
Japanese oil companies in locating and 
developing foreign crude oil sources. About 
$213 million was made available during 
the first year for nine projects in Australia, 
Canada, Indonesia, Malaysia, and the 
United States (Alaska). Independent of 
these projects three Japanese oil companies 
secured in December an offshore concession 
in Abu Dhabi, Trucial States, believed 
capable of becoming a major oil find. 
Major purchase agreements were made by 
Japanese interests with natural gas pro- 
ducers in Brunei and the United States 
(Alaska). Within the next few years these 
will result in importing, in liquefied form, 
the equivalent of 120 billion cubic feet 
annually, almost twice the 1967 level of 
indigenous supply. 

Total private Japanese overseas invest- 
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ments in mining (including petroleum and 
natural gas) was estimated during 1967 to 
have reached $367 million since the end 
of World War II. In addition, Japanese 
iron and steel companies have been active 
in developing plants in foreign countries. 
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In 1967 Japanese-financed rolling mills 
were under construction or were planned 
in New Zealand, the Philippines, South 
Korea, and Thailand, while a completely 
integrated partially Japanese-backed plant 
went on stream in Malaysia. 


PRODUCTION 


In 1967 Japan was a strong third as a 
world steel producer, after the United 
States and the ‘Soviet Union. Its relative 
position in refined petroleum and cement 
was the same as in steel. In pyrite and 
pyrophyllite, Japan led the world and in 
titanium, it was second only to the United 
States. In fertilizers, ferroalloys, aluminum, 
copper, lead, and zinc, Japan occupied 
third to sixth position. 

Value of Japan’s mineral industry output 
in 1967 was on the order of $6.5 billion 
as compared with Japan's gross national 
product (GNP) of $115.7 billion. The 
corresponding estimates for 1965 were $5.1 
billion for mineral output and $83.9 billion 
for GNP. Thus, growth in minerals and 
metals roughly paralleled overall economic 
growth. 

While Japan's mineral processing in- 
dustries, notably iron and steel and non- 
ferrous smelting industries, expanded ra- 
pidly in the last few years, the domestic 
metal mining industry made only a modest 
advance. Gains made in nonferrous metal 
mining can be mainly attributed to the 
increased exploration of the “kuroku” 
(black) ores. Most nonmetals headed by 
cement and limestone, made significant 
progress. 

Preliminary figures on mine and metal 


output value for 1966, were as follows: * 
$267 million for metallic ores; $138 million 
for nonmetallics (excluding cement and 
salt); $526 million for hard coals; and $53 
million for hgnite, crude oil, and natural 
gas. Corresponding data for 1967 were not 
available. For 1966, the source also reports 
$837 million for refined metals; this figure 
double-counts indigenous metals and does 
not include iron and steel, aluminum, and 
many other metals derived mainly from 
imported raw materials. Other sources 
reported cement output valued at $480 
million for 1966 and $568 million for 1967, 
but this would double count hmestone, to 
some extent (reported by Mining Year- 
book of Japan at $65 million for 1966). 
To arrive at the total mineral industry 
output value stated previously, it was 
necessary to consider the very large factor 
of value added for steel, other metals, and 
refined petroleum. Clearly, Japan’s influ- 
ence in the mineral and metal field goes 
far beyond the limited domestic resource 
base. In fact, Japan owns an increasing 
array of mineral properties abroad, either 
wholly or in part, which are like domestic 
properties in some respects. 


6 Ministry of International Trade and In. 
ah Mining Yearbook of Japan 1966. pp 


THE MINERAL INDUSTRY OF JAPAN 415 


Table 1.—Japan: Production of mineral commodities 


(Thousand metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Aluminum: 
A EE 511 589 626 662 710 
Metal, ordinary. . 222 264 292 335 379 
Metal, eupertne ...-.-.----- tons. - 1,869 r 1,938 r 1,835 r 2,142 2,881 
Oxide, fused. ....._.--_.-.--.-.--- 3 30 38 
Antimony: 
KI TEE tons. - 192 503 183 Vu 
Regulus (oeal) do___- 2,067 2,324 r 1,411 1,942 2,483 
A do. 1,175 1,615 1,129 1,368 1,861 
Arsenic (white).............----- do. __- 820 499 479 547 643 
Bismuth, metal. ......--..--..-.- do. 373 506 611 r 544 634 
Cadmium, metal... do. 1,012 1,215 1,480 r 1,756 1,899 
Cerium... 2.2.2 eee do...- 122 r 164 127 1 90 
Chromium: 
Centre: almost all low-grade. . . - 4 42 33 
Metal. eebe tons.. 456 r 976 1,090 611 1,325 
A oo cee couse do...- 20 16 A a. aaa 
Copper 
Mts. sr o 107 106 107 111 118 
Metal, primar y electrolytic. .-.....- 295 342 366 405 470 
Metal, gecopdar. .---------------- 89 118 122 r 115 148 
Germanium, metal. .......-.-..-.- tons. - 14 24 18 15 21 
Germanium, oxide.....-..-.-....-..- do.-.- 14 r 21 22 r 14 23 
Gold, refined....- thousand troy ounces.. 433 460 519 555 678 
QU A A ee do.... 151 229 281 278 560 
Iron and steel: 
Direct smelting ore. .-.-.--.---.--..-.- 1,130 1,132 1,119 r 1,110 1,133 
Iron sands... --------------------- 1,295 1,425 1,391 r 1,289 1,375 
Pyrite sinter_.__._.......--_------ 1,767 1,926 1,965 r 2,021 1,965 
Pig WON EE 19,936 23,778 27,502 32,018 40,095 
Ferroalloys: 
Ferrochrome........-.-------- 82 137 117 r 137 197 
Ferromanganege 166 212 221 r 237 303 
Ferromolybdenum. ....-..- tons. - 1,017 1,429 1,247 r 1,712 2,036 
Ferronickel_.......-.....----- 47 78 74 r 72 107 
Ferrosilicon_.............----- 94 114 121 r 139 146 
Ferrotungsten._.......-.- tons. - 760 1,178 726 r 674 1,105 
Ferrovanadium. ......--- do. 1,287 1,128 1,057 r 1,556 1,400 
Silicomanganese. ----.--------- e 115 er 115 er115 NA NA 
Steel ingots.__.....-....----.----- 31,501 39,799 41,161 47,784 62,154 
Rolled steel, hot rolled 
Ordinary A 23,307 29,381 30,972 35,760 45,934 
Jo EE 2,310 2,532 2,412 3,196 4,426 
Lead: 
NEIE Ee 53 54 55 63 
Metal, primary smelter......-..-.--- 92 97 108 119 150 
Metal, secondary refined. . ....----- 68 61 57 60 36 
Magnesium, primary only....-----tons.- 2,439 2,937 3,785 r 5,291 6,748 
Manganese: 
Ore, mostly low-grade.....-.-.---.--- 277 285 303 r 321 340 
EE EE 10 r 12 21 23 35 
Metal, electrolytic.. --------------- 5 5 6 5 
Mercury. ooo... 76-pound flasks. _ 4,902 4,960 4,699 r 4,846 4,612 
Molybdenum: 
Mine MoS:.____.._---------- tons. - 553 r 468 r 461 r 410 422 
Metal one ica iaa o... 134 r 146 105 142 204 
Nickel, metal..........-----.-------- 7 7 7 
Palladium.. troy ounces_. 1,326 1,875 2,952 5,495 3,327 
Platinum.__._._........--.------- Öcsi 1,714 2,199 2,466 2,733 3,072 
Selenium. a...an tons.. 142 148 158 192 191 
Silicon, high-purity._.......-..-- do...- 11 14 12 20 36 
Silver, electrolytic 
thousand troy ounces- - 15,214 15,966 16,658 18,327 22,173 
Tantalum___.........-...-------- tons. - 6 7 
TelluriuM. ._.....-.-_..-.------ ro DEEN 6 3 9 10 13 
in: 
Mine: Lao cda long tons. - 857 796 837 971 1,170 
Metal, electrolytic and fire. .do- - -- 1,976 1,954 1,610 1,836 1,666 
“Titanium: 
Slag tc a ad tons. - 874 1,960 2,894 r 3,508 5,709 
Metal... cuco lies Oui. 1,759 2,993 4,840 r 6,432 7,840 
Tungsten: 
Concentrate. ...._.--------- do. 651 715 594 586 691 
Metal ee ee do 516 708 622 675 1,004 


See footnotes at end of table. 
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Table 1.—Japan: Production of mineral commodities—Continued 


(Thousand metric tons uniess otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals—Continued 
Zinc: 
MING EE 198 216 221 253 262 
Metal, electrolytic. -..........---.- 177 202 245 r 279 311 
Metal, distilled....-....--..----..- 87 84 97 r 120 148 
Metal, high-purity... -------------- 18 30 26 45 57 
Sulfate GE EE 26 29 28 31 35 
Elte tb r 33 r 35 36 39 42 
LirconiUM. o ooo. kilograms. _ r 53 r 66 102 r 60 33 
Nonmetals: 
Asbestos, mostly crysotile. ..._.-...-...-- 17 16 15 r19 24 
Th ah on sie A le tee 38 40 42 40 38 
Bromine. .-----.---------------- tons.. "3,552 4,681 3,962 5,056 6,002 
Cement, all types... ----------------- 29,948 32,981 32,689 38,265 42,993 
China clay (kaolin) ___._.-..-..----.__. 99 107 89 r 118 150 
Dolomite 24d 1,752 1,838 1,674 r 1,711 2,138 
Feldspar and apltte r 261 r 317 r 336 r 344 374 
Fire TEE 813 r 920 r 1,011 r 1,042 1,409 
Fluorspar....--.------------------ M 21 19 17 r 14 12 
Graphite, mostly crystalline._._.... tons. - 2,998 2,450 2,252 r 2,203 1,730 
GPU EE 783 751 650 598 587 
A tons. - 1,686 2,025 2,193 2,627 2,910 
Lime (quicklime)... -- 1,385 1,631 1,692 2,01 3,082 
Limestone. --------------------------- 53,857 66, 603 61,363 r 71,450 80,904 
Phosphates (superphosphates)___________ 1, 663 1,661 1,550 1,191 1,195 
Potash, carbonate. - ---.oooooooooooo-- 6 8 7 10 12 
Pyrite, pyrrhotite and cupriferous pyrite. - 3,894 4,146 4,323 r 4,734 4,527 
Pyrophyllite (powder)....._._..__.--_-- 289 321 r 319 r 365 411 
E AAA AS 747 893 848 850 973 
Silica 
San BEE 1,985 2,129 2,316 2,589 3,328 
EE 2,820 2,999 3,049 3,112 4,045 
Sulfur, refined from ore ------------ 223 241 213 230 254 
Sulfur, recovered from ol ....._.......-..- 12 19 37 53 62 
Sulfur ore, for making acid. -..---.-..-.--- r 548 r 586 1,112 r 1,155 NA 
Sulfuric acid. coco 4,991 5,372 5,655 6,031 6,280 
Talon o aia 68 r 98 93 106 120 
Mineral fuels: 
SE OTT, EE 80 111 123 r 135 176 
oal: 
| Antbhraeite --.------------------- 1,798 1,709 1,630 1,612 1,514 
Bituminous. ____._..____-_-_------- 50,254 49,220 47,904 49,736 45,532 
Lignite-.------------------------- 914 691 573 452 366 
Coke from coal: 
From coke oveng. - o ooo. 12,066 13,697 15,001 17,032 21,294 
From gas plants... 3,374 3,721 3,670 3,713 4,165 
Fuel briquets.. ----.------------------- 4,300 4,082 3,918 r 4,054 3,839 
Natural gas.-...-.-----million cubic feet.. * 59,845 r 65,640 r 62,861 r 64,509 66,734 
Poat EE 75 70 70 70 70 
Petroleum: 
Crude oil (including natural gasoline) 
thousand 42-gallon barrels. _ 5,646 4,818 4,726 5,463 5,539 
Refinery products: 
Gasoline. d 58,370 62,507 68,611 79,225 90,806 
Naphtha. `... do..- 20,651 31,142 45,929 56,819 67,649 
Jet Iuel. _- do___. 4,299 6,344 8,105 9,425 15,340 
Keroeine. ------------ do. "24,844 28,395 34,922 39,808 54,394 
Distillate fuel oil. ....... do 40,752 50,730 56, 747 69,778 81,450 
Residual fuel ol. do 187,899 228,133 262,591 313,143 382,061 
Lubricating oils. .....-... do... 5,403 r 6,758 r 7,273 r 8,234 9,348 
Grease re do. 224 237 243 267 297 
Paratfnr .--------- ge 409 526 536 643 634 
Aapbhaltr --.---------- do. 4,111 7,867 9,207 11,368 12,507 
Liquefied petroleum gas "_do.... 12,057 24,064 32,133 38,909 45,236 
Petro’eum coke *....--.- do 383 464 456 411 396 


e Estimate. 

P Re i o 

NA Not available. 

Sources: Ministry cf Interrational Trade and Industry. Mining Yearbook of Japan, 1963-66; Petroleum 
Yearbook of Japan, 1963-66; Petroleum Statistical Weekly, issue 42-12. 
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TRADE 


The value of total Japanese mineral 
commodity trade reached a new high of 
$6,921 million in 1967, while total Jap- 
anese merchandise trade value reached 
$22,105 million. However, Japan had a 
trade deficit of $1,222 million for the year 
as compared with a trade surplus of $254 
million in 1966. 

The United States remained Japan's 
largest trading partner in 1967. Japanese 
exports of all commodities to the United 
States totaled $3,012 million, and similar 
imports from the United States totaled 
$3,212 million. Japan's mineral product 
exports to the United States, mainly iron 
and steel, were significant, but its mineral 
imports from the United States were not 
particularly important valuewise, being 
limited to phosphates, potash, molybdenum, 
scrap, iron ore, special lubricants, and 
coking coal. 

Overall, Japan’s largest mineral imports 
in 1967 were metalliferous ores and scrap, 
mineral fuels and lubricants valued at 
$1,600 million, and nonferrous metals val- 
ued at $590 million. Chief iron ore sup- 
liers were India, Chile, Peru, and Malaysia, 
with Australia looming large in the future. 
The United States furnished, by far, the 
bulk of the scrap. Crude petroleum came 


chiefly from the Middle East; special 
lubricants and high-grade coking coal 
came mostly from the United States. Non- 
ferrous metals came chiefly from Zambia, 
Canada, Australia, Chile, and Peru. 

Japan’s principal mineral exports during 
1967 included iron and steel semimanufac- 
tures, nonmetallic mineral manufactures, 
and nonferrous metals that were valued at 
$1,272 million, $297 million, and $106 
million, respectively. The United States 
was a major customer, especially of iron 
and steel semimanufactures, of which it 
took nearly one-half. 

The following tabulations summarizes the 
Japanese mineral and total trade for 1966 
and 1967: 


Value Mineral 
(million dollars) com- 
——————————— modities’ 
Mineral Total share 
com- trade of total 
modities (percent) 
Exports 
1966_______.__-_- 1,815 9,776 18.6 
1967_________.__..- 1,792 10,442 17.2 
Imports: 
1966____________- 3,791 9,528 89.8 
Bde selena, uo Ses 5,129 11,668 44.0 


Ga e —1,976 +253 XX 
Re eeng —3,337 —1,221 XX 


XX Not applicable. 
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COMMODITY REVIEW 


METALS 


Aluminum.—As output increased 8 per- 
cent, Japan moved into fourth place among 
world primary aluminum producers in 
1967, surpassing France. Bauxite imports, 
upon which Japan is heavily dependent 
for raw material, exceeded for the first 
time the 2-million-ton level (2,086,629 
tons). Principal sources were Indonesia 
(37 percent); Australia (31 percent); and 
Malaysia (50 percent). Australia was also 
the origin of nearly all of the 119,816 tons 
of alumina imported. Rising domestic 
primary aluminum consumption, estimated 
at 510,000 tons, probably moved the 
country into third place internationally in 
that respect. So strong was demand for 
metal for fabrication that imports of un- 
wrought aluminum and alloys were double 
those of 1966, reaching 165,177 tons valued 
at $81.9 million; Canada (53 percent) and 
the United States (25 percent) were the 
principal suppliers. Domestic use of rolled 
aluminum and rolled aluminum alloys 
totaled about 177,000 and 365,000 tons, 
respectively. Exports of aluminum semi- 
manufactures brought in about $23.5 mil- 
lion. 

All four producers of primary aluminum 
were constructing or planning additions in 
1967. Nippon Light Metal Co., Ltd., with 
nearly 37 percent of total 1967 output, 
was planning a new plant at Tomakomai 
in Hokkaido. Scheduled to produce 40,000 
tons per year starting in 1970, capacity 
would eventually reach 120,000 tons; a 
120,000-per-year aluminum plant is to be 
added at the site later. Nippon Light 
Metal’s other facilities and their annual 
capacities in 1967 included a 38,000-ton 
refinery at Niigata that was being expand- 
ed to 58,000 tons; a 109,000-ton refinery 
at Kambara; and a 305,000-ton alumina 
plant at Shimizu that was being raised to 
360,000 tons. 

Showa Denko K.K., which accounted 
for 24 percent of total primary aluminum 
output, announced expansion of its Chiba 
refinery from 61,000 to 80,000 tons annu- 
ally; other company plants and their 
annual capacities were refineries at Kita- 
kata(40,000 tons) and Omachi (18,000 
tons) and a reduction plant at Yokohama 
(210,000 tons). Sumitomo Chemical Co., 
Ltd., producing 23 percent of the primary 


aluriinum, brought on stream in 1967 at 
Niihama in Shikoku the first 17,000-ton- 
per-year section of a new refinery and 
continued construction to increase capacity 
to 34,000 tons. Other company facilities 
and their annual capacities were the 
50,000-ton Nagoya refinery and a 50,000- 
ton aluminum plant and a 190,000-ton 
alumina plant both at Kikumoto. Mit- 
subishi Chemical Industries, Ltd., with 16 
percent of national output coming from 
its single plant, was expanding its Naoetsu 
installation's annual capacity from 67,000 
to 107,000 tons. 

Vigorous protests by the existing com- 
panies were apparently unable to prevent 
the entry of a fifth producer into the in- 
dustry in 1967. A group of five companies 
belonging to the Mitsui industrial combine 
evidently obtained tacit MITI permission 
to build a refinery at Omuta on Kyushu. 
Initial capacity is to be 30,000 tons annu- 
ally in 1971, using Australian alumina 
as a raw material. Later, refining capacity 
will be doubled and an alumina process- 
ing facility added. 


Chromium.—All of Japan's requirements 
for high-grade chromite were met by im- 
ports. In 1967, these ‘imports, mostly 
metallurgical grade and destined for con- 
version to ferrochrome, were about 600,000 
metric tons valued at approximately $17.6 
million. Three countries furnished 80 per- 
cent of the imports; South Africa (which 
more than doubled the 1966 shipments), 
the Soviet Union, and the Philippines. 

Nippon Steel Tube Co., Ltd., reportedly 
developed a new vacuum process for mak- 
ing low-carbon ferrochrome and started to 
construct a plant of this type with com- 
pletion set for 1969. Nippon Ferro Alloy 
Co., a recent merger of Tekkosha Co. and 
Toshiba Denko K.K., also plans to utilize 
Nippon Steel’s new process. 


Copper.—Demand for copper continued 
to rise rapidly in 1967 in spite of a 3-year 
stagnation in the copper wire industry, 
which consumes about two-thirds of the 
new refined copper supply. Domestic in- 
got production jumped about 19 percent 
to a new high, nevertheless ingot imports 
reached a record 270,000 tons valued at 
about $281 million. Zambia supplied about 
one-third of these imports, becoming Jap- 
an’s largest supplier. 
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The domestic mining industry, still in 
the initial stages of developing the complex 
nonferrous “kuroku” ore of northern Hon- 
shu (reserves of which reached 66 million 
tons of 2.5 percent copper in 1967), pro- 
duced a record amount of copper during 
the year, but met only a small part of the 
needs of refiners who consumed approxi- 
mately 107,000 tons of indigenously pro- 
duced copper, 289,000 tons of foreign cop- 
per ores, and 74,000 tons of copper in 
scrap and other raw materials. Copper 
concentrate imports in 1967 totaled 1,022,- 
155 tons, valued at $223.1 million. 

To obtain the increasing amounts of 
foreign copper ore necessary to sustain 
protracted growth, Japanese copper com- 
panies continued their aggressive search 
for raw materials in 1967. The most im- 
portant new development was in Malaysia 
where OMRDC outbid seven other inter- 
national competitors to obtain mining 
rights to the Mamut copper property of 
Sabah. In the Congo (Kinshasa) a joint 
Congo - Government - Japanese Company, 
Congo Mine Development Co. (SODI- 
MIKO) was in the process of formation 
to develop 36,000 square kilometers of 
copper concession areas. 

In the Philippines, which provided 40 
percent of the imported copper ore in 
1967, Nippon Mining was on the verge of 
an agreement to buy the entire 4,000-ton- 
per-year copper metal output of the new 
Marinduque Island mine of Marcopper 
Mining Corp. for a 10-year period be- 
ginning 1970. In Canada, the source of 
33 percent of 1967 concentrate imports, 
some 15 Japanese companies were actively 
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engaged in developing new copper pros- 
pects or extending previous commitments. 
The most significant agreement reached 
in 1967 involved a $7.5 million loan by 
Nippon Mining and Mitsui Mining and 
Smelting Co., Ltd., to Noranda Mines Ltd. 
to assist in developing the Branda mine in 
British Columbia. The Japanese companies 
were to receive the entire copper output, 
estimated at 16,000 to 18,000 tons annu- 
ally. for 5 years beginning in 1969. Negoti- 
ations with the Soviet Union over the de- 
velopment of the huge Udokan copper de- 
posit in eastern Siberia apparently reached 
an impasse in October when the Japanese 
rejected as excessive Soviet estimates of 
the Japanese investment required. 

Mitsubishi Metal Mining Co. Ltd. was 
the leading copper refiner. Their Naosh- 
ima smelter in 1966 became the first Jap- 
anese copper processing installation to 
exceed the 100,000-ton-per-year mark. 
Their majority-owned subsidiary Onahama 
Smelting and Refining Co. in 1967 was in 
the process of expanding its smelter-re- 
finery capacity from 60,000 to 120,000 
tons. Mitsubishi itself announced its in- 
tention to build an 84,000-ton smelter-re- 
finery at Naoshima. Other producers, 
roughly in order of output were Nippon 
Mining; Sumitomo Metal Mining Co., Ltd., 
Mitsui Smelting; Dowa Mining Co., Ltd., 
Furukawa Electric Industry Co., Ltd., and 
Toho Zinc, Ltd. 

Facilities of the Japanese copper smelt- 
ing and refining industry, ranking fifth 
globally in terms of refined output, in 1967 
were believed to be approximately as 
follows: 


Annual capacity 


Company Facility (thousand metric tons) 
Smelting Refining 

Dowa Mining. ________-_____.________- Kosaka. EE 25 25 
, Okayama EE 10 10 
Furukawa Electric- -2-2-2-2 VT ee A te en ee! A 
Nikkó sucia ns cad DEL SE 85 
Mitsubishi Mecal -2-2-2-2 ------_- Naoshima_-______._..______--_---.---- 110 — Goza 
1 EE ee 70 
Oearizaewn -2an A 
Mitsui Smelting.________..______.____- AA IA a 40 222- 

f SC RE E Gu 60 
Nippon Mining. --.-----------.-.--.-. AN AA A 55 55 
Onahama Smelting.-.--.----.-----..-.- JN 222s eee et 70 70 
Sumitomo Mecal -22-22-22 ------- Kunitomi. o ooooococonoooo--- LI memos 

A A EE areas 70 

Sbieakaima 50 ee 

Toho Zine. o occ ANNAKA EENEG 10 10 
e AAA PO AE A ARO RA 440 405 
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Ferroalloys.—Japan produced a record 
tonnage of 757,000 tons of ferroalloys in 
1967, 168,000 tons more than in 1966. 
Significant advances were made in almost 
all products, with ferronickel and ferro- 
tungsten outputs nearly doubling the 1966 
levels. A large portion of the ferroalloy 
raw materials had to be imported, as in 
previous years. In recent years, the bulk 
of the ferroalloys produced has been con- 
sumed by the Japanese steel industry. Ex- 
ports in 1967 were only 2 percent of out- 
put, as compared with 6 percent in 1966. 

Throughout 1966 and 1967 mergers 
among the approximately 35 firms engaged 
in making ferroalloys continued at an ac- 
celerating pace. This was in accordance 
with a 1963 decision of the Japan Ferro- 
alloy Association calling for these mergers 
as an essential step in replacing Japan's 
somewhat obsolete  ferroalloy-producing 
facilities with more efficient and larger 
installations. MITI indicated preference 
for mergers instead of market cartels which 
have hitherto attempted to regulate the 
volatile ferroalloy market. The largest of 
the mergers, joining together three pro- 
ducers loosely affiliated with Yawata Iron 
and Steel Co., Ltd., will probably control 
about one-fourth of the market when com- 
pleted in 1968. Fuji Iron and Steel Co 
Ltd., and Kawasaki Steel Corp. reportedly 
completed mergers of their three and five 
affiliates, respectively, in 1967 into com- 
panies sharing 10 to 15 percent of the 
market each. The largest single manufac- 
turer of ferroalloys, however, was still be- 
lieved to be Nippon Steel Tube Co., Ltd. 


Gold.—Despite rising refined gold pro- 
duction, about half of which is obtained 
as a byproduct of imported nonferrous 
base metal ore smelting, demand for non- 
monetary purposes has far outstripped 
supply. In 1967, for the first time since 
World War II, the Japanese Government 
imported gold bullion for distribution to 
commercial users; an estimated 260,000 
troy ounces was brought abroad for thi; 
purpose. Gold recovered by remelting old 
metal and probably some acquired through 
smuggling also contributed to supply. 

About 70 percent of Japan's 253,000- 
troy-ounce gold output in 1967 was from 
42 precious metal mines; the remainder 
was a byproduct from copper, lead, and 
zinc ores. The prospect of a higher inter- 
national price for gold galvanized most of 
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the major precious metal mining companies 
into renewed exploration of their proper- 
ties. In February Taio Mining Co. claimed 
to have uncovered a new 1.2-million-ton 
reserve of 0.0014 percent gold ore at its 
Fukiz mine in Kagoshima Prefecture and 
in December Sumitomo Metal confirmed 
the finding of an additional 500,000 tons 
of ore grading up to 0.004 percent gold 
at its Kohnomai mine in Hokkaido, still 
by far Japan’s largest precious metal mine. 

Refinery gold output totaled 678,000 
troy ounces in 1967. Approximately 272,- 
000 troy ounces was from indigenously 
produced gold ores, 344,000 troy ounces 
from foreign ores, and 62,000 troy ounces 
was reclaimed from scrap and other raw 
materials. 


Iron and Steel.—-Japan's crude steel out- 
put reached a new high of 62.2 million 
metric tons in 1967, 30 percent more than 
in 1966, ranking the country a strong 
third among world steelmakers, behind the 
United States and the U.S.S.R. On a per 
Capita basis it was roughly on a par with 
West Germany and the United States. 
Steel was in oversupply for Japan during 
1967 because domestic and international 
market demand did not come up to ex- 
pectations. Japanese Government and in- 
dustry officials felt that the oversupply 
situation was temporary. 

Production.—Streamlined but traditional 
blast furnaces accounted for more than 98 
percent of Japan's 1967 production of 40.1 
million tons of pig iron. Of the methods 
employed in producing crude steel during 
the year, the basic oxygen furnace (BOF) 
accounted for 41.8 million tons; the electric 
furnace, 11.4 million tons; and the open 
hearth furnace (OH), only 9.0 million 
tons. BOF steel had been steadily gaining 
ground at the expense of OH steel. In 
1960 only 2.6 million tons of BOF steel was 
produced and in 1963, 12 million tons. 
Japan had been the world’s largest BOF 
steel producer for more than 5 years, Ja- 
pan’s steel product output was correspond- 
ingly high in 1967—45.9 milhon tons of 
hot-rolled ordinary steel and 4.4 million 
tons of hot-rolled special steels. Detailed 
statistics on Japan's iron and steel pro- 
duction are available in various publica- 
tions of the Japan Iron & Steel Federation. 

Japanese Government and industry offi- 
cials do not view the current steel capacity 
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as being excessive, believing that continued 
expansion of the domestic economy in the 
immediate years ahead will not only absorb 
but will outpace existing capabilities. No 
Japanese officials have suggested that the 
country solve oversupply problems by 
dumping the commodity in the world 
markets. They have often stated that they 
will expand the industry with due consid- 
eration for the maintenance of orderly 
world markets. 

Consumption.—The domestic market 
consumed about 80 percent of Japan’s 
1967 steel output. The Government was 
a particularly large consumer because of 
programs to improve public facilities such 
as roads, sewage and transport systems, 
land reclamation projects, and public 
buildings. Government and private sector 
spending made construction the foremost 
steel consumption category with about 25 
percent of the total. Shipbuilding ranked 
next with more than 10 percent of the 
total followed by automobiles with just 
under 10 percent, and heavy machinery 
with approximately 4 percent. Japan’s 
rapidly expanding automobile industry. 
already rivaling that of West Germany, 
will have an inceasing impact on the 
steel industry. 

Trade.—During 1967 Japan’s steel in- 
dustry depended upon foreign sources for 
nearly 90 percent of its iron ore, more 
than 70 percent of coking coal, and about 
25 percent of steel scrap. Iron ore imports 
in 1967 totaled 56.6 million metric tons, 
with India (10.8 million), Chile (8.3 mil- 
lion), Peru (6.8 million), Malaysia (5.2 
million), and the United States (3.6 mil- 
lion) heading the list of sources. Coking 
coal imports totaled 24 million tons with 
the United States (10 million) leading 
Australia (9 million) slightly. About three- 
fourths of the scrap came from the United 
States. Plans underway showed that ore 
will outpace scrap even more in the fu- 
ture and that Australia will become most 
significant as a future iron ore supplier. 
DoHarwise, Japan's 1967 imports of iron 
and steel making materials totaled about 
$1,798 million, with iron ore at $718 
million, coal at $401 million, pig iron and 
other steelmaking materials (except scrap) 
at $369 million, and steel scrap $310 
million. 

During the year Japan exported 9.1 
million tons of primary iron and steel 
products valued at $1,272 million. Of this 
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amount, 4.4 million tons were shipped to 
the United States, by far, Japan's chief 
customer for these commodities. 

Financial. —The merger plan between 
Yawata Iron and Steel Co. and Fuji Iron 
and Steel Co. which was in process in 
1967, was first made public in April 1968. 
Presidents of the companies made official 
announcements on May 1, 1968 revealing 
that the firms will not formally merge until 
mid-1969. This merger will result in the 
world’s second largest private steel manu- 
facturer, outranked only by the U.S. Steel 
Corp. Both firms were the result of the 
dissolution of the old Japan Iron and Steel 
Co. in 1950 by the Law of Deconcentra- 
tion of Excessive Economic Power. Yawata 
is presently capitalized at $353.8 million 
and Fuji at $283.3 million. Yawata's 1967 
crude steel output was 11.6 million tons 
and that of Fuji was 10.6 million tons. 

Structure.—As of yearend 1967, Japan's 
iron and steel industry was characterized 
by increasing concentration in the eastern 
Pacific coastal ports of central and southern 
Honshu. The three most important steel 
complexes continued to be northern 
Kyushu, the Kobe-Osaka region of 
southern Honshu, and the Tokyo-Chiba 
region of central Honshu. 

There were nine integrated steel firms’ 
among the roughly hundred producers 
large and small. Six firms dominated the 
industry, accounting for roughly 90 per- 
cent of the pig iron production and 70 
percent of Japan's crude steel and rolled 
products. The remaining three integrated 
firms produced the rest of the pig iron, 
about 11 percent of the crude steel, and 
9 percent of the rolled steel. 

The six dominant firms, which include 
five of the 15 largest steel producers in the 
world, are in the order of their relative 
size: Yawata Iron and Steel Co., Ltd.; Fun 
Iron and Steel Co., Ltd.; Nippon Kokan 
Kabushiki Kaisha (Nippon Steel Tube 
Company, Ltd.); Sumitomo Metals In- 
dustries, Ltd.; Kawasaki Steel Corp.; and 
Kobe Steel Works, Ltd. At yearend 1967, 
these firms owned 21 of the country's 24 
existing or projected integrated plants. 
Nakayama Steel Works Ltd., Nisshin Steel 
Works Company, Ltd., and Osaka Steel 
Manufacturing Company, Ltd., the three 
small ones, have single integrated plants 


7A tenth integrated steel company, Tokai 
Iron & Steel Co., Ltd., was absorbed into Fuji 
Steel in 1967. 
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each at Funamachi, Kure, and Nishijima, 
respectively. 

At yearend 1967 the Chiba plant of 
Kawasaki Steel (6.0 million tons of 
crude steel annually) and the Wakay- 
ama plant of Sumitomo Steel (5.5 
million tons) appeared to be the 
largest of the 20 operating integrated 
plants. Second-ranking plants, with capac- 
ities of roughly 4.0 million tons of steel 
annually, apparently were the Hirohata 
and Nagoya plants of Fuji Steel and 
the Sakai, Tobata, and Yawata plants of 
Yawata Steel. The remaining 11 plants 
were believed to have had capacities rang- 
ing down from the 3.4 million tons at the 
Muroran plant of Fuji Steel to the 0.4 mil- 
lion ton at the Nishijima plant of Osaka 
Steel. A number of additional steel plants 
were in various stages of planning and/or 
construction. 

Major new facilities completed in 1967 
include four blast furnaces with volumes 
ranging from 2,156 to 2,620 cubic meters, 
nine BOF’s with volume ranging from 94 
to 282 cubic meters, and 6 units of contin- 
uous steel coating equipment (three Ols- 
son types). 

Many Japanese blast furnaces have esta- 
blished world production records. The 
largest one designated as No. 2 blast furn- 
ace of the Sakai Works was blown in by 
Yawata Steel in mid—1967. This furnace, 
a ring-girder type, has a daily capacity of 
5,700 tons, an inner vo:ume of 2,620 cubic 
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meters, a diameter of 11.2 meters, 30 
tuyeres, 2 iron notches, and a 2-bell top 
charging device.? Before the Sakai No. 2 
started operation, Sumitomo Steel's Waka- 
yama No. 4 at 5,000 tons per day was the 
leader and Kawasaki Steel's Mizushima No. 
1 at 4,500 to 5,000 tons was second. Fuji 
Steel's Nagoya No. 2 blast furnace was 
blown in in June 1967; this furnace has an 
inner-volume capacity 10 cubic meters big- 
ger than that of Mizushima No. 1. Fuji 
Steel was scheduled to adopt the Soviet 
ultra-high pressure technique for its Nagoya 
No. 3 blast furnace rated at 2,700 cubic 
meters plus.? With these additions the 
number of operating blast furnaces in 
Japan at yearend 1967 stood at 54 units. 
The story was the same for oxygen con- 
verters that were built in conjunction with 
blast furnaces. Japan's BOF’s numbered 
60 units at yearend 1967. Additions of 
three BOF’s were made by Fuji Steel; and 
Kawasaki Steel, Sumitomo Steel, and 
Yawata Steel had two additions each. 
Largest ones constructed were Wakayama 
No. 3 (282 cubic meters) of Sumitomo 
Metal, Sakai No. 3 (275 cubic meters) of 


Yawata Steel, and Nagoya No. 3 (250 
cubic meters) of Fuji Steel. 

Estimated percentage production shares 
of the country’s major steel producers for 
the Japanese fiscal years 1966 and 1967 
(April 1 through March 31) are given in 
the following tabulation: 


Percent of national output 


Hot-rolled 


Firm Pig iron Crude steel 

ordinary steel 
1966 1967 1966 1967 1966 1967 
Yawata Steel ` 2- 2- -2----- 24.2 23.1 18.8 18.6 20.2 19.5 
E AAA 23.3 22.1 17.4 17.2 17.8 17.6 
Nippon Steel "Tube `, 14.1 15.4 10.7 11.4 10.0 12.2 
Sumitomo Steel `. 12.3 12.8 10.3 11.4 9.5 10.6 
Kawasaki Steel___.____.________ 12.3 12.4 10.7 11.4 11.5 12.1 
Kobe Steel ` 6.2 8.0 5.6 5.4 4.2 3.9 
Nisshin Steel ` ` -2-2-2-2 3.4 3.7 2.9 3.2 2.8 3.1 
Nakayama Steel `. 1.8 1.3 1.8 1.6 1.9 1.4 
A DEENEN 2.4 1.2 21.8 19.8 22.1 — 19.6 

Source: Japan Metal Bulletin. No. 2339 May 2, 1968, p. 2. 


8 Japan Iron and Steel Monthly. World's 
Largest Blast Furnace Kindled at Sakai Works. 
No. 151, August 1967, p. 15. 


9 Japan Iron and Steel Monthly. Fuji to 
Vë Ce Russian Techniques. No. 149, June 1967, 
p. 
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The Japanese steel industry undoubtedly 
will continue to expand in the next few 
years. Early plans by the major steel 
producers called for capacity increases 
much beyond that necessary for supporting 
the estimated demand of 72 million tons of 
crude steel made by MITI for fiscal year 
1971 (April 1971 to March 1972). In 
early 1968, the steel producers were urged 
by the Government through the Facilities 
Adjustment Council organized by the 
Japan Iron and Steel Federation to volun- 
tarily lower their sights on production and 
investments in new facilities. In fact, it 
was suggested by MITI that investments in 
fiscal year 1968 be reduced from $1.22 
billion originally planned to $1.1 billion 
which still would be a 10-percent increase 
over the actual investments during fiscal 
year 1967. Thus, a temporary slowdown in 
expansion was imminent, although capacity 
increases will still be substantial. 

Technology.—During 1967 no phase of 
Japan's steel industry was without tech- 
nological improvement. Parallel with the 
increased use of larger ore carriers was 
the installation of additional belt con- 
veyor systems to bring ore directly to the 
blast furnaces. Sintered ore was utilized 


to a greater degree because of more effi- 


cient blast furnace smelting techniques such 
as moisture-added blasting, oxygen-en- 
riched blasting, fuel injection, and high 
pressure operations. At yearend 1967 the 
number of blast furnaces operating under 
high pressure systems reached 16 or about 
one-third of Japan’s total. During the year, 
furnaces were operated at a mean tempera- 
ture of about !1,000° C and maximum of 
1,350° C. Average pig ratio (daily iron 
production in metric tons per cubic meter 
of furnace volume) was slightly improved 
in 1967, from 1:1.52 recorded in 1966 to 
1:16 in 1967. The 1967 coke ratio of 
503 kilograms per ton of iron produced 
showed httle improvement. In an attempt 
to reduce dependence on coke while raising 
output, heavy oil and coal fine slurry in- 
jection was introduced to Fuji Steel’s No. 
1 blast furnace at Muroran. Kobe Steel’s 
No. 3 blast furnace, commissioned in 
1966, registered an average sintered ore 
to total iron ore ratio of 64 to 65 percent 
with a maximum of 80 percent in 1967. 
Basic oxygen furnace hourly production 
rate averaged 170 tons in 1967, approxi- 
mately 3 tons more than the 1966 rate. 
Steelmaking time was reduced to 35 min- 
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utes per charge. With increased use of 
BOFs refractory brick consumption per 
ton of steel produced climbed from 4.0 kil- 
ograms in January to 4.8 kilograms in Aug- 
ust. Molten iron continued at a level of 75 
percent of total material charged in BOFs 
during 1967. 

To compete with the BOFs further ef- 
forts were made to improve the efficiency 
of electric furnaces. Troidal burners were 
employed with the expectation of increas- 
ing electric furnace productivity by 30 
percent. Seven continuous casting machines 
of different types were commissioned dur- 
ing 1967. Reportedly, Japan's steel in- 
dustry was solving the problem of con- 
tinuous casting of rimmed steel, a long-held 
problem in the field, through vacuum de- 
gassing and other techniques. 

Enlargement in size and automation 
characterized the rolling division; com- 
puters and automated devices found 
greater use in bloom, slab, plate, and sheet 
mills. The industry’s research program in 
1967 emphasized development of non- 
tempered high -tensile - strength steel, 
weather-resistant steel, surface-treated steel, 
marine-water resistant steel, and very large 
H-shapes for extremely tall buildings and 
shock absorbing.*? In this respect, a 36- 
story building is under construction in 
Tokyo employing steel developed by 
Yawata Steel. It has been reported that 
the design of the structure employing the 
shock-resistant steel will be able to with- 
stand 5 times the stress of the strongest 
earthquake in the area. 


Lead.—Domestic primary refined lead 
demand totaled approximately 162,000 
tons in 1967. Most of this was met by 
Japanese refineries, which maintained their 
sixth-place ranking in world output by 
producing about 122,000 tons by electro- 
lysis and 28,000 tons by the Parkes process. 

As indigenous mine lead output was only 
marginally higher in 1967, the 26-percent 
rise in production was largely the result 
of importing a record 130,127 tons of lead 
concentrates valued at $20.2 million. The 
larger suppliers were Canada (48 percent), 
Australia (23 percent), and Peru (13 per- 
cent). Much of the apparently dispropor- 
tionate rise in concentrate imports (60 per- 
cent) was the result of fuller operation of 


10 Japan Iron & Steel Monthly. Japan's 
Technological Developments in 1967. No. 159, 
April 1968, pp. 8-9. 
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the new 36,000-ton-per-year-refinery of 
Mitsubishi Cominco Smelting Co. (Mit- 
subishi Cominco); this plant, first opened 
in 1966, relies almost entirely on Canadian 
dried lead ore. The leading primary refined 
lead producers in 1967 with their percen- 
tage of total output were: Toho Zinc (22); 
Mitsubishi Cominco (20); Nippon Mining 
(16); Mitsui Smelting (14); Mitsubishi 
Metal (14); and Sumitomo Metal (10). 
Together these refiners consumed about 
59,000 tons of domestically produced lead 
ores, 67,000 tons of lead in foreign ores, 
and 24,000 tons of lead in scrap and other 
raw materials. 


Magnesium.—Japan continued to be a 
significant world producer of primary 


magnesium, with an even greater output: 


of secondary magrssium. An estimated 
two-thirds of the total 1967 production was 
consumed in the manufacture of titanium. 
Furukawa Magnesium Co., which uses 
dolomite and ferrosilicon as raw materials, 
was the principal primary magnesium pro- 
ducer (5,218 tons in 1967); it has a plant 
with a primary capacity of 5,000 tons and 
a remelt capacity of 3,500 tons. The only 
other manufacturer, Ube Chemical In- 
dustries Co., Ltd., using ferrosilicon and 
magnesium chloride derived from seawater 
as its raw materials and having a 1967 
output of 1,530 tons, was expanding 
capacity to 5,000 tons. Secondary magne- 
sium was recovered trom magnesium 
chloride slag in 1967 by Toho Titanium 
Co., Ltd., at a plant at Chigasaki (3,514 
tons) and Osaka Titanium Co., Ltd. 
(3,692 tons). 


Manganese.—Japan continued to import 
large tonnages of high-grade manganese 
ore and ferruginous manganese ore—841,- 
733 and 642,251 tons, respectively, in 
1967. Australia and India were the leading 
suppliers. In 1967 Australia furnished 237,- 
120 tons of regular manganese ore and 
74,245 tons of ferruginous manganese ore, 
and India furnished 94,962 tons of the 
former and 378,586 tons of the latter. All 
told manganese ore imports cost Japan 
about $38.4 million in 1967. At yearend 
1967, the Japanese were contracting 48 
percent grade manganese ore at about $34 
to $37 per metric ton c.if. Japan. 

The bulk of the regular manganese ore 
was made into ferromanganese, whereas 
the ferruginous manganese ore was used 
in blast furnace smelting to help condition 
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the linings. Japan also produced sizable 
tonnages of low-grade manganese ore and 
manganese oxide, and 5,000 to 6,000 tons 
of electrolytic manganese. 


Molybdenum.—In mid-1967, Noranda 
Mines Ltd. of Canada and The Anaconda 
Copper Co. offered long-term supplies 
of molybdenum ore to Japan's ferro- 
alloy manufacturers through Mitsui and 
Co. Details on the Noranda proposal are 
not known, but Mitsui indicated that 
Anaconda’s offer was for 3,000 tons of con- 
centrates annually over a 3-year period 
beginning late in 1969. Both companies 
were developing new mines. American 
Metal Climax, Japan’s traditional supplier 
of molybdenum, also offered to increase 
sales to 3,500 tons per year. Japan’s 
annual requirements of molybdenum metal 
has been about 7,500 tons.** Indigenous 
ores provided only 204 tons in 1967. 


Nickel.—The world nickel shortages in 
1967 forced the Japanese to search world 
markets for this raw material. In 1967 
Japan imported some 5,000 tons of un- 
wrought nickel from the U.S.S.R. valued 
at $20.1 million compared with only 12 
tons valued at about $40,000 in 1966. With 
the relaxation of the import quota, nickel 
metal imports in 1967 more than tripled 
those of 1966. Japan imported more nickel 
from Canada during 1967 than in 1966. 
Prices paid, however, were high. In 1966 
Japan paid about $0.98 and $1.46 for 1 
pound of Canadian and Soviet nickel, 
respectively; and in 1967 $1.55 and $1.78 
respectively. 

Imports of nickel ore during 1967 in- 
creased approximately 400,000 tons or 
roughly one-third more than in 1966; New 
Caledonia provided about 90 percent of 
the 1967 total, but increasing tonnages are 
expected to come from Indonesia, Canada, 
and Australia. Value of nickel ore imports 
by Japan was $33.4 million in 1967, 
nearly $10 million more than in 1966. 
Most nickel ore was converted to ferro- 
nickel but 7,407 metric tons of nickel 
metal were also produced in 1967. 

Late in 1967 announcement was made 
that a joint venture will be established 
shortly to include Nippon Yakin Kogyo 
Co. (36 percent); Société le Nickel of 
France (24 percent); Nippon Mining (24 
percent); and Taiheiyo Nickel (16 per- 


11 Mining Journal. Molybdenum Offers 
Japan. V. 268, No. 6873, May 12, 1967, p. 369, 


THE MINERAL INDUSTRY OF JAPAN 


cent) to produce nickel oxide in Japan 
from New Caledonian matte. The new 
firm, Nippon Nickel: Oxide Co., will have 
an annual production capacity of 5,000 
tons of nickel oxide. Previously, Tokyo 
Nickel had been established as a joint 
venture comprised of Shimura Kako, 
Mitsui & Co., and International Nickel.” 
Tin.—Mine tin output in Japan provided 
less than 6 percent of supply that totaled 
about 21,000 tons in 1967. Most imports 
came from the Japanese-owned Oriental 
Tin Smelting Company in Malaysia. To 
supplement Malaysian tin concentrate sup- 
plies, Oriental Tin concluded a contract 
in 1967 to purchase a few thousand tons 
of tin concentrates from Australia. Imports 
in 1967 were valued at nearly $70 million. 
Titanium.—Japan’s export-oriented ti- 
tanium industry, one of the world’s three 
largest, reportedly was undergoing expan- 
sion in 1967 despite difficulties in meeting 
competition from the Soviet Union. Osaka 
Titanium and Toho Titanium, which pro- 
duce all of the sponge, were in the process 
of increasing their combined capacity from 
9,600 to 12,000 tons annually. Somewhat 
over one-half of 1967 output, manufac- 
tured mainly from Australian rutile, was 
shipped to the United States. Kobe Steel, 
with a 7,800-ton plant, continued to be 
the major producer of ingots and mill 
products. Late in 1967 this company 
allegedly was considering a deal with the 
Soviet Union which would involve im- 
porting 900 tons of Soviet sponge. All 
titania slag was produced by Hokuetsu 
Electric Chemical Industrial Co. by smelt- 
ing high-titania beach sands. 
Tungsten.—The sharp increase in steel 
output called for expanded supplies of 
tungsten. Tungsten concentrate imports 
during 1967 rose to 4,507 metric tons val- 
ued at nearly $14 million. South Korea re- 
mained the leading supplier in 1967 with 
1,432 tons followed by Bolivia, mainland 
China, Peru, and Thailand. Domestic con- 
centrate output was equal to only 15 
percent of imports in 1967. Awamura Min- 
ing, the only important ore producer in 
Japan, was also a leading ferrotungsten 
producer. Four firms were prominent in 
producing tungsten powder. 
Uranium.—During 1967 Japanese in- 
terests were extremely active in seeking 
uranium supplies at home and abroad, 
mainly in anticipation of future needs in 
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power generation, emphasized by the start- 
up late in 1967 of Japan’s first commercial 
atomic powerplant—the 166,000-kilowatt 
Tokai Atomic Power Station. The prin- 
cipal developments overseas were in 
Canada where an agreement was reached 
in September between eight Japanese 
power companies and two Canadian mining 
companies (Denison Mines Ltd. and Rio 
Algom Mines Ltd.) for the delivery of 
roughly 14,000 tons of uranium oxide over 
a 10-year period beginning in 1969. In 
a smaller arrangement Tokyo Power Co. 
agreed to purchase 500 tons of uranium 
oxide from Eldorado Mining and Refining 
Ltd. over a 5—6-year period commencing 
in 1969. Other countries in which Japanese 
interests were investigating uranium poten- 
tial in 1967 included Argentina, Australia, 
Brazil, Mexico, and the United States 
(Wyoming). 

Domestically, two new important uran- 
ium discoveries were made which seemed 
to indicate that reserves of UsOs were 
probably in the range of 5,000 to 10,000 
tons. One find, a vein reportedly 7 meters 
thick and analyzing 0.24 percent UsOs, 
was uncovered in Yamaguchi Prefecture of 
southeastern Honshu, and a second find, a 
vein containing 0.04 percent UsOs was dis- 
covered in Nagano Prefecture of central 
Honshu. 


Zinc.—In 1967 Japan remained the 
world's sixth largest miner and third 
largest refiner of zinc. Domestic mine out- 
put rose only 3.5 percent, however, re- 
fined metal production, including about 
311,000 tons by electrolysis, 148,000 tons 
by distillation, and 57,000 tons by zone 
refining, increased 16 percent. Although 
expanding domestic demand was mainly 
responsible for the jump in refined output, 
a record 65,751 tons of unwrought zinc 
valued at $18.4 million also was exported. 
The United States, the principal destina- 
tion of Japanese zinc since large-scale 
shipments began in 1965, took 58 percent 
of 1967 exports. 

The seven zinc refining companies in 
1967 consumed in producing primary zinc 
metal about 247,000 tons of domestically 
produced zinc ores, 225,000 tons of zinc in 
imported ores, and 44,000 tons of zinc in 
scrap and other raw materials. Yearend 
refining capacity of these companies was 
estimated at 582,000 tons annually, divided 


12 Japan Metal Bulletin. Feb. 22, 1968, p. 3. 


432 


as follows: Mitsui Smelting (178,000); 
Toho Zinc (132,000); Nippon Mining 
(102,000); Mitsubishi Metal (84,000); 


Sumiko Imperial Smelting Process Co., 
Ltd. (36,000); Nippon Soda Co., Ltd. 
(26,000); and Dowa Mining (24,000). 

In anticipation of rising demand both 
at home and abroad, the four largest re- 
fining companies, including Toho Zinc 
whose 116,000-ton Annaka refinery is the 
largest single facility, were all planning 
Capacity expansions. In addition, a new 
refining company, the Hachinohe Refining 
Co. Ltd. (a joint venture of Mitsui Smelt- 
ing with five other zinc refining com- 
panies) was to bring on stream in north- 
eastern Honshu in 1968 a plant with an 
annual capacity of 36,000 tons of zinc and 
18,000 tons of lead. While specially de- 
signed to treat domestic “kuroku” ores, this 
plant, the second in Japan to employ the 
Imperial Smelting Process, will also proc- 
ess imported ores. 

Imports of zinc concentrates reached 
another high in 1967 when 614,079 tons, 
valued at $48.6 million, were received. 
Peru accounted for almost one-half of the 
total. The most important new contract 
signed for zinc concentrates during the 
year, however, was with a Canadian mining 
concern, Anvil Mining Co. The six Japa- 
nese refiners signing the agreement are to 
receive 240,000 tons of 54 percent zinc con- 
centrate and 130,000 tons of 69 percent 
lead concentrate annually for 8 years com- 
mencing 1969. This is twice the entire 
amount of both lead and zinc received 
from Canada in 1967. The price per ton 
was unofficially reported to amount to $150 
for the zinc and $80 for the lead, c.i.f. 


Japan. 


Other Metals.—Japan produces or con- 
sumes a great variety of other metals, 
many on a Substantial scale. Because of its 
considerable nonferrous base metal smelting 
and refining capacity, the country ranks 
second in the world in the production of 
byproduct bismuth, third in cadmium and 
selenium, and probably about fourth in 
indium. It 1s a major consumer of anti- 
mony obtained in concentrates principally 
from Bolivia, mainland China, and the 
Republic of South Africa and of mercury 
acquired from Spain, Italy, and Mexico. 
Increasing amounts of high-purity metal 
products are produced, most notably, 
electronic-grade silicon and germanium. 
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NONMETALS 

Cement.—Japan’s 1967 cement output 
was 4.7 million tons above the 1966 level 
of 38.3 million tons. The country ranked 
third in world cement output behind the 
United States and the Soviet Union. 

According to a recent Japanese Govern- 
ment survey, there were 21 cement pro- 
ducers in Japan operating 61 mills with a 
total annual capacity of 57.3 million tons. 
Production in 1967 was about three- 
fourths of capacity. There was a shortage 
of cement within Japan, and this caused 
sharp rises in prices. The strong domestic 
demand was brought about as a result of 
heavy construction activities by both the 
public and private sectors. The price in- 
creases hit the small construction com- 
panies particularly hard, as they were often 
forced to buy cement at twice the usual 
rates. Cement manufacturers blamed the 
shortages on a lack of special coastal ships 
and freight cars for transporting cement 
in bulk, labor shortages in limestone 
quarrying, inadequate trucking and port 
facilities, and strikes. 

Exports of cement increased from 1.6 
million tons in 1966 to 2.1 million tons in 
1967. These exports went mostly to South- 
east Asia where Japan was encountering 
stiff competition from Taiwan, mainland 
China, the Soviet Union, and local pro- 
ducers. Despite the domestic shortage the 
Japanese Government strongly urged pro- 
ducers to redouble their efforts to boost 
exports in order to retain existing outlets 
and as a countermeasure against sales 
campaigns of other countries.*® 


Fertilizer Materials.—Japan's fertilizer 
industry continued its steady expansion 
during 1967. Two major reasons have been 
advanced for this growth: (1) Looser con- 
trols on the industry by the Government 
and (2) a growing international market, 
particularly in Southeast Asia. Production 
of various fertilizer chemicals during fiscal 
years 1965 and 1966 was as follows: 


Thousand metric 


Product tons 
1965 1966 
Ammonig 00 o... 2,294 2,495 
Ammonium sulfate -- 2,606 2,584 
AA A 1,255 1,559 
Ammonium chloride... 51 559 
Calcium cyanamide.-________-_- 353 381 


Source: Mitsui Trade News. Japan's Fertilizer 
Industry. V. 5, No. 4, April 1968, p. 1. 


13 K. Takita. Cement. Losing Interest. Far 
Eastern Economic Review. V. 56, No. 8, May 
25, 1967, p. 462. 
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Japan exported as much as 50 percent 
of its chemical fertilizers in recent years, 
chiefly to mainland China, Taiwan, South 
Korea, India, and South Viet-Nam. 

Although fertilizer exports increased dur- 
ing 1966-67, prices dropped about one- 
sixth as compared with 1965 peaks. To 
cope with the declining prices and stiffer 
competition in foreign markets, the Japa- 
nese fertilizer industry was in the process 
of reorganization in 1967, with a view to- 
ward increasing productivity and reducing 
costs through building larger and more ef- 
ficient plants. A significant development 
was the integration of Japanese fertilizer 
manufacturers into nine groups, as fol- 
lows: Toyo Koatsu, Ube Industries, Mitsu- 
bishi Chemical Industries, Showa Denko, 
Sumitomo Chemical and Seitetsu Kagaku, 
Nihon Suiso and Tohoku Hiryo, Japan Gas- 
Chemical, Mitsubishi Petrochemical and 
Nitto Chemical, and Asahi Chemical In- 
dustry. 

Plans have been drawn up by the Japan 
Ammonium Sulphate Industry Association 
(JASIA) to start construction of several 
1,000-ton-per-day plants with an aggre- 
gate daily capacity of 9,150 tons. Comple- 
tion of these plants was scheduled for 
1972. Proposed sites include Osaka, 
Niigata, Ube, Onahama, Kashima, Matsu- 
hama, and Mizushima. 

Aside from sulfur (discussed in a subse- 
quent paragraph), Japan continued to im- 
port most of the essential raw materials 
needed to make fertilizers. Phosphate rock 
was obtained from the United States, 
Morocco, and West Africa and potash 
from the United States, Europe, and the 
Soviet Union. Japan gets naphtha from 
imported crude petroleum. According to 
the Japanese, costly imports of raw 
materials place Japan in a disadvantageous 
competitive position. For example, phos- 
phate rock purchased from the United 
States was nearly $19 per metric ton c.i.f. 
in 1967, of which half or more represented 
freight. The same can be said of potash. 


Salt—In 1967 more than four-fifths 
of Japan’s salt requirement of 5.4 million 
tons had to be imported. Chief sources 
were Mexico and mainland China. How- 
ever, production increased 14 percent dur- 
ing the year, reaching nearly 1 million 
tons. Approximately 80 percent of the 
indigenously produced salt was recovered 
by solar evaporation along the coast of the 
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Seto Island Sea in the prefectures of 
Hyogo, Hiroshima, Okayama, Kagawa, and 
Ehime. 

Japan's expanding alkali industry re- 
quired increasing quantities of salt, and to 
meet this growing demand, major Japanese 
trading companies have taken a keen inter- 
est in developing salt resources located in 
western Australia. Seven firms were espe- 
cially active in this field during 1967: 
Mitsui E Co: Marubeni-lida; Nissho Co: 
C. Itoh & Co.; Toyo Menka Kaisha; 
Toshoku, Ltd.; and Sumitomo Shoji 
Kaisha. If plans materialize, Japan’s annual 
salt imports from Australia may rise from 
68,000 tons in 1967 to about several mil- 
lion tons by 1976. 


Sulfur and Pyrites.—Japan continued to 
rank first among world producers of sulfur 
as contained in sulfide ores. Production in 
1967 was approximately 2 million tons of 
contained sulfur, a slight dechne as com- 
pared with what was produced in 1966. 
The bulk of the “pyritic” sulfur (mainly 
from pyrite and cupriferous pyrite) was 
converted to sulfuric acid and subse- 
quently to sulfur-base fertilizers, an im- 
portant part of which was ultimately ex- 
ported. In the future, these exports may 
meet increasing sales resistance in various 
countries because of the construction of 
many urea and other nonsulfur-base fertil- 
izer plants. Thus, the Japanese may even- 
tually have to cope with the oversupply 
problem in “pyritic” sulfur. 

Japan has also been a medium-rank pro- 
ducer of elemental sulfur. In the Japanese 
fiscal year 1967, approximately 343,000 
tons were produced—280,000 tons from 
mines and about 83,000 tons from oil re- 
fineries. According to a MITI forecast,'* 
sulfur from mines will stabilize at about 
310,000 tons by 1970 whereas sulfur from 
oil refineries will climb to 507,000 tons in 
1970 and 807,000 tons in 1975. Thus, 
Japan will soon become a country with 
large surplus of elemental sulfur—as much 
as half a million tons by 1970. 


Other Nonmetals.—Japan’s 1967 pro- 
duction of most nonmetallic minerals 
reached record highs. Notable gains were 
made by limestone, quick lime, dolomite, 
pyrophyllite, fire clay, silica sand, and 
stone. Production declines were registered 


14 Japan Petroleum Weekly. Jan. 29, 1968, 
pp. 44. 
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by only a few items such as gypsum, 
barite, fluorspar, and graphite. All told 
about 300 firms were in the nonmetals 
business in Japan. 

Limestone has been by far the most im- 
portant nonmetallic mineral produced in 
Japan. Output increased roughly 50 per- 
cent during 1963-67, reaching 80.9 million 
tons valued at about $70 million as a di- 
rect result of heightened construction in- 
dustry activity and rapid iron and steel 
industry expansion. 

Among nonmetallic minerals not sepa- 
rately discussed, silica sand and stone 
ranked second to limestone in importance, 
with a total 1967 value of nearly $30 mil- 
lion. Pyropyllite was next in line, at about 
$20 million. Then came dolomite and 
gypsum at roughly $5 million each. Vari- 
ous clays, refractories, and fluxing mate- 
rials were in the $1 to $3 million range in 
terms of 1967 output value. Other non- 
metals were produced by small mines with 
limited reserves. 

To support the rapidly growing indus- 
trial economy, Japan had to import many 
other nonmetallic minerals at great cost 
_because local resources are limited or en- 
tirely lacking. Potash, phosphates, and salt 
have been previously mentioned. Other 
nonmetallic minerals imported in large 
quantities by world standards include as- 
bestos, industrial diamond,  fluorspar, 
graphite, mica, talc, and soapstone. 


MINERAL FUELS 


Coal and Lignite.—Despite substantial 
new subsidies initiated by the Government 
during 1967 the coal industry's financial 
situation declined drastically. The virtual 
assumption by the Government of $278 
million of company indebtedness estimated 
at slightly over $600 million was offset by 
operating losses which mounted at a rate 
faster than the assumed debt payments 
could be made. Even companies and mines 
that had been singled out for special treat- 
ment under successive “scrap and build” 
programs failed to show improvement. By 
yearend a major reduction of production 
from the 50-million-ton level to about 35 
million tons was being discussed, possibly 
with nationalization of the mines. The in- 
creasing inability of indigenously produced 
coal to compete in price with petroleum 
and foreign coal has been the immediate 
and principal factor behind the accelerated 
decline. 
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The financial deterioration of the coal 
industry was matched by an overall 7.5 
percent decline in output. Bituminous 
steam coal fell 8 percent to 33,158,000 
tons; bituminous coking coal 6 percent to 
12,374,000 tons; anthracite 6 percent to 
1,514,000 tons; and natural coke 18 per- 
cent to 436,000 tons. Operating mines de- 
creased from 206 at the beginning to 165 
at yearend, and the number of permanent 
workers, already in short supply, declined 
from about 102,000 to 89,000. Productiv- 
ity rose far less than anticipated, from 
40.2 to 41.8 tons per man per month. 

Hokkaido, where geological conditions 
are more favorable for mining, produced 
the largest share of coal (46 percent) and 
had the highest productivity rate (46.1 
tons). Kyushu accounted for 42 percent of 
total output, and Honshu for the remain- 
ing 12 percent. By far the most important 
field was Ishikari in Hokkaido which ac- 
counted for 35 percent of total output, 28 
percent of steam coal, and 59 percent of 
coking coal. The 16 major companies that 
operate about 20 of the 30-odd mines hav- 
ing annual capacities of 500,000 tons or 
more continued to produce almost 70 per- 
cent of coal. 

Spurred on by increasing steel industry 
demand for coke, coal imports, mostly bi- 
tuminous coking coals, rose 26 percent to 
25,467,000 tons valued at $401 million. 
Principal suppliers were the United States 
(40 percent) and Australia (35 percent). 
At yearend, however, negotiations were 
being conducted between Japanese inter- 
ests and officials of the Kaiser Steel Corp. 
of the United States, owner of the sub- 
stantial Balmer property in Canada, for 
the export of approximately 3 million tons 
of Canadian coal annually. Beginning 
about 1970, the contract would run for 15 
years. 

Total coal consumption in 1967 was 
76.6 million tons, including 51.7 million 
tons indigenously produced and 24.9 mil- 
lion tons imported. The steel industry (40 
percent) and public utility powerplants 
(33 percent) accounted for the greater 
part of use; the former consumed about 90 
percent of foreign coal and the latter ap- 
proximately one-half of the domestic coal. 

The small lignite industry shared the 
decline of the coal sector: output declined 
19 percent; the number of mines fell from 
123 to 108; the number of permanent 
workers dropped to less than 2,000; and 
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productivity declined to 17.9 tons per man 
per month. 


Natural Gas.—In order to supplement 
stagnating supplies of domestically pro- 
duced natural gas, two major arrange- 
ments were made in 1967 for importing 
liquefied natural gas (LNG). In March, 
Tokyo Gas Co. and Tokyo Power Co. 
agreed to annually import from 1969 
through 1984 the equivalent of about 50 
billion cubic feet of Alaskan gas from 
Phillips Petroleum Company and Marathon 
Oil Company, both of the United States. 
In December Teikoku Oil Co., Ltd., Ja- 
pan's largest domestic natural gas pro- 
ducer, announced its intention to import 
through an intermediary the equivalent of 
approximately 70 billion cubic feet of gas 
annually from Brunei. The purchasing 
period is tentatively set at 20 years, be- 
ginning in 1970. Two tankers with capac- 
ities of 440,000 barrels of LNG each are 
under construction for transporting the 
Alaskan gas; an identical arrangement 1s 
apparently being considered for the Brune! 
gas. 


Petroleum.—Demand continued to spi- 
ral in 1967, with domestic refined product 
consumption up about 22 percent to 749 
million barrels. Crude oil imports, which 
also rose approximately 22 percent to 759 
million barrels, continued to come from 
the Middle East. Despite some price in- 
creases resulting from the Arab-Israeli con- 
flict, a record quantity, nearly 91 percent 
of crude supply, came from that area, as 
follows: Iran, 35.2 percent; Kuwait, 17.8 
percent; Saudi Arabia, 17.7 percent; Ku- 
wait-Saudi Arabia Neutral Zone (largely 
from the operations of the Japanese-owned 
Arabian Oil Company), 14.8 percent; and 
others, 5.2 percent. 

While there was no quantitative disrup- 
tion in Japanese supply, the Middle East- 
ern hostilities stimulated MITI into re- 
evaluating domestic storage facilities. In 
mid—1967 these consisted of about 63 
million barrels of crude oil capacity, theo- 
retically capable of supplying refineries with 
input for 33 days, and 101 million barrels 
of products, which could supply the mar- 
ket for 59 days. Actual inventories, how- 
ever, were available only for 21 and 24 
days, respectively. Consequently, MITT or- 
dered the industry to increase storage ca- 
pacity by 1970 to the point where actual 
inventories therein would always constitute 
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a 35-day minimum supply of crude oil and 
a 60-day minimum of crude oil and prod- 
ucts combined. Special loans and other 
financial assistance was arranged by MITI 
for this purpose. 

In line with recommendations made in 
February by the Overall Energy Research 
Council, the Japan Petroleum Develop- 
ment Corporation (KODAN) was estab- 
lished in October to promote the develop- 
ment of crude oil sources overseas. More 
specifically, KODAN was to (1) provide 
Japan with oil supplies under her own 
control rather than under the control of 
foreign companies; (2) lessen dependence 
on Middle East oil by diversifying sources; 
(3) assure Japanese petroleum interests, 
now largely confined to refining and mar- 
keting activities, of the financial advan- 
tages to be obtained from production; and 
(4) improve the balance of payments sit- 
uation by increasing the portion of crude 
oil obtained by yen. In addition to direct 
financial assistance to Japanese companies 
exploring overseas, KODAN is to guaran- 
tee private loans to these companies for 
the same purpose, lease equipment for geo- 
physical exploration at home and abroad, 
offer technical advice on exploration and 
development, conduct geological surveys 
for the discovery of indigenous oil and 
gas, and train technical personnel. By the 
expenditure of about $166 million of both 
Government and industry funds during the 
next 3 to 6 years, the level of 1 million 
barrels per day of overseas Japanese-pro- 
duced oil is to be reached. 

At yearend 1967 Japanese interests held 
about 300,000 square kilometers of petro- 
leum concessions in 10 areas around the 
world. Eleven companies were engaged in 
exploring for or producing oil in Abu 
Dhabi, Australia, Canada, Indonesia, Ma- 
laysia, New Guinea, the Kuwait-Saudi 
Arabia Neutral Zone and the United 
States (Alaska). The most important new 
concessions were obtained in Abu Dhabi in 
December by Maruzen Oil Co., Daikyo 
Oil Co., Ltd., and Nippon Mining. 

Japanese crude refining capacity was 
estimated at 2,338,000 barrels per day at 
yearend 1967, a 5.7-percent increase over 
the previous year. Principal refinery in- 
creases during the year included an addi- 
tion of 80,000 barrels to the 180,000- 
barrel-per-day Chiba refinery of Idemitsu 
Kosan Co., Ltd.; 30,000 barrels added to 
the 57,000-barrel Kawasaki refinery of 
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Nichimo Oil Co., Ltd.; and a 14,000- 
barrel addition to the 48,000-barrel Kai- 
nan refinery of Fuji Kosan. Idemitsu 
Kosan also brought on stream at Chiba a 
40,000-barrel unit alleged to be the 
world's first commercial residual fuel oil 
desulfurizing plant. It is to reduce from 4 
to 1 percent the sulfur content of residual 
fuel oil imported from Kuwait. Operating 
at full capacity it can produce an esti- 
mated 65,000 tons of sulfur annually. 
The most important of the 18 Japanese 
marketing companies in 1967 were, with 
their percentage of the domestic market: 
Nippon Oil Co., Ltd. (17.9); Idemitsu 
Kosan (15.9); Kyodo Petroleum Corp. 
(10.4); Mitsubishi Oil Co., Ltd. (8.5); 
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Shell Sekiyu, K.K. 
(8.1). 

Demand for liquefied petroleum gas 
(LPG) continued to rise, with about 58.7 
million barrels being consumed in 1967. 
The largest uses were for domestic heating 
and cooking (38 percent) and the manu- 
facture of chemicals and petrochemicals 
(28 percent). At yearend Japan’s LPG 
ocean-going tanker fleet, allegedly the 
largest in the world, totaled 11 vessels 
with a total carrying capacity of approxi- 
mately 2.5 million barrels. Five of these 
(including the newest and largest, the 
340,000-barrel-capacity Kazutama Maru) 
were transporting LPG from Kuwait, five 
from Saudi Arabia, and one from Canada. 


(8.2); and Maruzen 


The Mineral Industry of Jordan 


By Walter C. Woodmansee " 


The mineral industry of Jordan was 
adversely affected by the hostilities that 
broke out in mid-1967 but not to the 
extent of other industrial sectors. A 7-year 
development plan, approved in 1966, was 
disrupted. It included phosphate rock and 
potash development, which were not ad- 
vanced during the year. Phosphate output 
and shipments remained fairly uniform 
throughout 1967; these mines were fairly 
distant from the contested areas, and pro- 
duction, almost exclusively for the export 


market, was affected relatively little by the 
economic slump following the war. How- 
ever, sales of cement and petroleum refin- 
ery products were reduced by the loss of 
the West Bank markets. 

Phosphate rock remained the only major 
mineral commodity foreign exchange 
earner. It accounted for about 30 percent 
of total export earnings and, with expan- 
sion underway, it will play a more impor- 
tant economic role in the future. 


PRODUCTION 


Although data are not available, it ap- 
pears that output of cement and petroleum 
refinery products were substantially lower 
in 1967 than in 1966 and that output of 
phosphate rock remained about the same 
as in 1966. Expansion plans in the mineral 
industry were either modified or deferred. 
Following the June hostilities, the Zarqa 
oil refinery operated at half capacity, and 


cement output was 10 percent of capacity, 
but toward yearend these operations were 
improving. 

A new steel plant making reinforcing 
rods went into operation at partial 
capacity during the year, but production 
was not officially reported. 


1 Physical scientist, Division of Internationai 
Activities. 


Table 1.—Jordan: Production of mineral commodities 


Commodity ? 1963 1964 1965 1966 1967 
Nonmetals: 

Cement ---------- thousand metric tons. -_ 285 308 305 375 e 300 
Gypsum.---.-----------------.metric tons... *8,700 NA NA NA NA 
GPC AP AA square meters... 11,450 1,800 e 2,000 e 200 e 200 
Phosphate rock.__._._._.. thousand metric tons. - 614 ? 565 828 1,036 e 1,000 
TT a e a ri O25. 18 20 20 13 NA 

Mineral fuels: Petroleum refine roducts: 
Gasoline..._.____- thousand. 42-gallon barrels. ` NA e 450 460 658 NA 
Kerosine. idas ée ee o. NA e611 595 547 NA 
Distillate fuel ol ` ......._....... do NA e 813 954 1,014 NA 
Residual fuel ol. ..-- do NA e 506 600 606 NA 
CGR ae hh he he A Phe E e do ` NA e 406 410 366 NA 
Total EEN do *2,235 2,686 3,019 3,191 NA 

e Estimate. r Revised. NA Not available. 


1 In addition to commodities listed, Jordan also produces limestone for cement manufacture and steel rein- 


forcing rods from imported ingot. 
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TRADE 


Export of phosphate in 1966 was valued 
at $8.8 million ? ($6.8 million in 1965), 30 
percent of total export earnings. Principal 
mineral commodity imports in 1966 were 
iron and steel, $11.3 million; petroleum, 
$9.5 million (including $6.8 million for 
crude oil) ; and fertilizers, $1.4 million. 

The relation of mineral trade to total 
trade is indicated in the following tabula- 
tion: 


2 Where necessary, values have been converted 
from the Jordanian dinar (JD) at the rate of 
JD1=U.S. $2.80. 


Value Mineral 
(million dollars) commod- 
ities’ 
Mineral Total share 
commod- trade of total 
ities ! (percent) 
Exports and reexports: 
1966. 2.0.5 ce ee 7.1 27.8 25.5 
1966............- 9.4 29.1 32.3 
Imports: 
1965...-......... "20.0 156.9 12.7 
1966 see a 25.0 191.0 13.0 
Trade balance: 
LEE —12.9 -—129.1 XX 
1966____.____--- —15.6 —161.9 XX 
r Revised. XX Not applicable. 


1 Values given are for only those commodities 
listed in tables 2 and 8 of this chapter. 


Table 2.—Jordan: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Nonmetals: 
Cement. ----------------------- 11,217 8,695 All to Saudi Arabia. 
Granite and other building stone.. 5,519 8,983 Lebanon 3,723; Iraq 3,072. 
A cecene A ee ues 333 332 All to Saudi Arabia. 
Marble. o o ooo coco. 1,312 1,026 Iraq 511; Lebanon 286. 
Phosphate (dry)----------------- 604,648 755,034 EA o SE Yugoslavia ¢ 190,000; Italy 
e 

Saltsaccccen cee te Ee 6,045 8,022 Syria 7,953. 
Sand: 

Natural occ. ole ew eee 1,271 1,145 Lebanon 1,089. 

Bituminoug --------------- 15,278 20,549 Lebanon 17,947; Saudi Arabia 2,399. 


e Estimate. 
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Table 3.—Jordan: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals: 
Aluminum and alloys, semimanufactures_ 397 
Copper and alloys, all forms- `. 172 
Iron and steel, semimanufactures. ___._.. 68,913 
Lead and alloys, unwrought._..._._..-- 344 
Tin and alloys, semimanufactures 
long tons. _ 19 
Metallic ogides 119 
Nonmetals: 
Caustic aoda o 888 
COMMON Gaia ht ae ne eg 5,379 
Ceramic construction materials._____.._._ 1,178 
Fertilizer materials: 
Natural: Dhoanbhate ---.-.-------- 355 
Manufactured: 
Nitropenoug 22. 3,675 
Phosphatie____...__________- r 2,400 
Potasgaie -2-2-2222 6,248 
Lë EEN EE 
d Be EEN SE 
E d e EE 562 
Refractory materials, bricks, tiles, etc. . - Daae 
Sulfur in all forms: 
Sulfuric acid... 1,112 
A EE 2,300 
Mineral fuels: 
Coal, coke, and briquets______._______-_- 554 


Petroleum: 
Crude_thousand 42-gallon barrels * 2,999 


Refinery products: 


Gasoline, aviation...... do____ 86 
Kerosine and jet fuel____do._..-_ 179 
Lubricants___________- do____ 42 

Total AAA do___- 307 


t Revised. 


1966 Principal sources, 1966 


612 
274 


Mainland China 285; West Germany 108. 

United Kingdom 79; Saudi Arabia 57. 

93,395 India 19,805; U. S. S. R. 13,832; Czechoslo- 
vakia 10,364. 

784 United Kingdom 506; Kuwait 120. 


31 United Kingdom 29. 
Japan 124; West Germany 120. 


United Kingdom 840; Netherlands 164. 
Syria 26,700; Iraq 6,892; Lebanon 5,523. 
Czechoslovakia 795; United Kingdom 112. 


France 266; United Kingdom 74. 


West Germany 3,991; Austria 1,010. 
Lebanon 4,501; West Germany 479. 
West Germany 3,180; Netherlands 1,741. 
Kuwait 1,082. 

Lebanon 1,635. 

Italy 250; Lebanon 98. 

West Germany 235; mainland China 58. 


Lebanon 957. 
West Germany 1,044; United States 680. 


Lebanon 592; West Germany 369. 
All from Saudi Arabia. 
48 United States 31; Curacao 16. 


Italy 49; Aden 30; Greece 26; Lebanon 25. 
42 United Kingdom 11; Netherlands 10. 


COMMODITY REVIEW 


METALS 


Iron Ore.—Natural Resources Author- 
ity (NRA) investigations continued on the 
Ajlun deposit, 60 kilometers northwest of 
Amman. Exploration proved a small, high- 
grade hematite-magnetite ore body of 
about 500,000 tons. 


Iron and Steel.—The Jordan Iron and 
Steel Industries Co. plant near Zarqa went 
into operation in July and, at yearend, was 
producing at a low level. Plant capacity is 
45,000 tons per year. The only product was 
hot-rolled reinforcing rods for construction 
use. A United Nations technical advisor 
was on hand during the early stages of 
operation. 


Manganese.—NRA tunneling operations 
along the Wadi Dana canyon wall ex- 
tended manganese ore reserves to about 
1 million tons, indicated and inferred. 


Manganese content is favorable, but asso- 
ciated copper and phosphorus pose metal- 
lurgical problems. The U.S. Agency for In- 
ternational Development sponsored a 
project including the collecting of a bulk 
ore sample and metallurgical testing at the 
Bureau of Mines Metallurgy Research Cen- 
ter, Salt Lake City, Utah. 


NONMETALS 


Cement.—A new kiln under construc- 
tion at the Jordan Cement Co. plant, 
jointly owned by the Jordanian Govern- 
ment (49 percent) and private industry 
(51 percent), was scheduled for completion 
in May 1968 and will increase capacity to 
1,800 tons daily. Consumption and demand 
for cement were reduced sharply during 
the last half of the year as a result of the 
hostilities in June. With the loss of the 
West Bank market, the number of building 
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permits issued in Amman from June to 
December was about half that for the same 
period in 1966. Closure of the Suez Canal 
restricted exports to the Red Sea area and 
East Africa. 


Fertilizers —Output at the Rusaifa and 
El Hasa phosphate rock mines was not sig- 
nificantly disrupted by the June war, al- 
though expansion of production to an 
annual rate of 1.2 million tons was not 
realized. Operations in the two separated 
mining areas were merged under the Jor- 
dan Phosphate Mines Co. At yearend, pro- 
duction was near full capacity. Exports to 
the East, chiefly India and Pakistan, pro- 
ceeded normally; West markets were 
reached via rail to Beirut following the 
June war. 


The Jordanian Government placed high 
priority on improvement of haulage and 
port loading facilities at Aqaba. Engineer- 
ing studies and designs were completed for 
a 110-kilometer rail spur from Hattiyeh, on 
the Hedjaz rail line, to Aqaba. This would 
complete the rail line from the mine 
through to port; existing haulage neces- 
sitates trucking from Ma’an to port. In 
October the West German Kreditanstalt 
für Wiederaufbau signed a provisional 
agreement with the Jordanian Government 
for a $12.3 million loan toward a total esti- 
mated project cost of $19.6 million. The 
final determination on the economic feasi- 
bility of this rail spur was pending at year- 
end. 


A United Kingdom consulting firm com- 
pleted plans for doubling phosphate stor- 
age and loading capacities at Aqaba and 
also construction of a new berth for 50,000- 
ton ships. Plans include expansion of stor- 
age facilities from existing 20,000 tons to 
120,000 tons, and loading capacity from 
500 to 1,500 tons per hour with a new con- 
veyor system. 


The Jordanian Government was inter- 
ested in development of a fertilizer indus- 
try. Late in the year a United Nations 
Industrial Development Organization study 
was underway on a possible triple super- 
phosphate plant at Aqaba. 
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Potash.— Jacobs Engineering Co., Pasa- 
dena, Calif., reportedly recommended a 1- 
million-ton-per-year potash plant for the 
Safi project on the Dead Sea shore, but no 
further action was taken during the year. 
The hostilities in June caused delays in 
further planning. 

In November, a potash bed was inter- 
sected at a depth of 500 meters at a petro- 
leum exploration drill site on Lisan Penin- 
sula along the Dead Sea. 


MINERAL FUELS 


Petroleum.—Following cancellation of 
the John W. Mecom concession, NRA con- 
tinued exploration for petroleum, but its 
drill rig was capable of drilling to only 
1,700 meters. NRA also planned to con- 
tract with a private exploration company 
for geophysical surveys of selected areas. 
Late in the year, the NRA, drilling on 
Lisan Peninsula, which projects into the 
Dead Sea, discovered a salt dome structure. 
The Arabian Geophysical and Surveying 
Group (ARGAS), a joint Saudi Arabian 
Government-French Government company, 
conducted seismic tests on the peninsula. 

The Zerka refinery of Jordan Petroleum 
Refining Co. (JOPETROL) operated at a 
reduced rate following the June war. Plans 
for refinery expansion, originally scheduled 
for 1966 based on a study of domestic 
markets by Universal Oil Products Co., 
United States, were renewed when JO- 
PETROL invited tenders from 14 pre- 
selected firms. This $5 to $6 million proj- 
ect would increase annual capacity to 
700,000 metric tons of crude oil through- 
put. The proposed expansion involves new 
refinery units, including jet fuel capacity, 
gas-treating units, a liquefied petroleum 
gas bottling plant, storage tanks, loading 
facilities, and a 2.25-megawatt steam and 
diesel generating plant. 

A boundary delineation agreement be- 
tween Jordan and Saudi Arabia in 1966 
gave the former 6,000 square kilometers 
of new territory and placed an additional 
4-kilometer length of the Trans-Arabian 
Pipeline in Jordan, increasing transit fees. 
Income from these fees was more than $4 


million in 1966. 


The Mineral Industry of Kenya, 


Tanzania, and Uganda 


By Eugene R. Slatick * 


Crude mineral: commodities produced in 
1967, in these three largely agricultural 
countries, were valued at $81.2 million,? up 
from $74.6 million in 1966. Based on the 
value of 1966 mineral trade of the three 
nations with countries outside the East 


Tanzania and Uganda individually had 
favorable trade balances, but in total the 
countries recorded $76.3 million in exports 
and $86.1 million in imports, for a de- 
ficit of $9.8 million. 

The value of interterritorial exports in 


African Common Market (EACM), 1966 is summarized as follows: ? 


Value of total exports and mineral exports within the EACM, by countries 
(Million dollars) 


Total Total Mineral exports 
EACM exporting country EACM EACM (receiving country) 
exports mineral 
exports Kenya Tanzania Uganda 
MON EE 80.9 A 8.5 7.6 
Tanzania 52.252 ote ee a SS 13.0 1.7 1:0. assess 7 
Wanda === ees a aa 29.2 2.9 2.2 OU EE 
The East African Common Market, in 1966, including about 1.7 million tons 


formed shortly after the three countries 
became independent, was dissolved in 
December 1967 and the East African 
Economic Community was established. The 
new organization, provided for by a treaty 
in June 1967, was formed because of 
various dissatisfactions with the original 
arrangement. Under the new treaty, the 
three countries have agreed to maintain 
common external tariffs, harmonize mone- 
tary policies and fiscal incentives offered 
for industrial development, and introduce 
measures to redress the imbalance that has 
favored industrial development in Kenya. 

Of the various services provided to the 
member countries by the East African 
Common Services Authority, those of East 
African Railways and Harbors remained 
most important to the mineral industry. 
The railways hauled about 4.5 million tons 


of mineral commodities (in 1965, about 4 
million tons, including 1.5 million tons of 
mineral commodities in 1965) .* The import 
and export tonnages handled at East 
African ports during 1966 totaled 6.8 
million deadweight tons (dwt), including 
3.3 million dwt of bulk oil (in 1965 5.8 
million dwt, including 2.7 million dwt of 
bulk oil).* 


1 Foreign mineral specialist, (petroleum), Di- 
vision of International Activities. 

2 Where necessary, values have been converted 
at the following rates: Kenya £1=—US$2.80; 
Era shilling 1 and Uganda shilling 1= 

14. 


3 Economic and Statistical Review, Published 
by the East African Statistical Department for 
the East African Common Services Authority. 
No. 24, September 1967, pp. 31-33. 

4 East African Railways and Harbors. An- 
nual Report, 1966. 1967, p. 64. 

5 Page 25 of work cited in footnote 4. 
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KENYA 


Kenya’s mineral industry in 1967 con- PRODUCTION 
tinued to be a relatively small contributor 
to the country’s economy. Petroleum refin- 
ing probably was the most important seg- 
ment of the mineral industry in terms of 
contribution to the Gross National Product 
(GNP). Statistics for the mining industry 
in 1965, the most recent year for which 
data are available, are summarized as fol- 
lows: * Labor force, 1,218; expenditures, 
$2,560,936 ($1,880,766 in mining and mill- 
ing); basic cash wages paid, $720,860. 


inf i ircular 7 ublished 6 Republic of Kenya, Mines and Geological 
EE Cito was: p blish Department. Annual Report, 1965. 1967, pp. 


covering the investment climate for ex- 11712. Sy i EE a 
: a : : ason, J. E., Legal an conomic Factors 
ploration and mining in Kenya. It is a com- Relating to Mineral Development in Kenya. 


. e . GES ` CH Mines and Geological Dept., Ministry of Na- 
panion to an earlier publication * that dis tional Resources, Int. Cire. 4 1967, 17 PD. 


Kenya’s mineral production, excluding 
petroleum products, was valued at $15.7 
million in 1967, down from $18.1 million 
in 1966. Cement and soda ash, valued at 
$8.9 million and $3.1 million, respectively, 
remained the major mineral commodities. 
During the year the Mombasa oil refinery 
processed imported crude valued at an 
estimated $20.3 million producing products 
valued at an estimated $39.8 million. 


cusses the location and geological setting of 8 DuBois, C.G.B., Minerals in Kenya. Mines 
3 and Geological Dept., Ministry of Natural Re- 
known mineral occurrences. sources. Bull. 8, 1966, 187 pp. 


Table 1.—Kenya: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Beryl REENEN 1 AS Bhs 17 
Copper, Gopncentrate -----_------------- 2,244 2,077 1,969 793 11 
¡E AA troy ounces. - 10,193 12,480 11,420 11,988 33,366 
Silver o ts o a io do.... 52,422 47,702 21,247 19,003 3,038 
Nonmetals 
AsbestoS- eee 71 185 123 66 51 
ir REA A A A EI 36 98 212 
Carbon dioxide, natural. ____.......-.-.. 517 746 762 817 817 
Cemento o ooo. thousand tons. _ 344 422 484 484 479 
Diatomite-._------------------------- 3,336 3,055 2,218 1,772 1,886 
Feld paf 3.26358 ee ee eee ees) a. a ai 164 402 
Gem stone, sapphire and other...carats. - 800 2,204 4,212 3,525 8,308 
Eo IMM eee ee etek 20,728 27,994 34,474 383,743 40,446 
¿<A A A 6,663 1,288 1,714 893 1,456 
Er guna base eee ed NA 4,115 NA 
Limestone, other than for cement....._..-. 16,448 12,095 NA 16,734 19,041 
Magnesite- ed dea 261 170 67 678 422 
Meerschaum.._..______...-- kilograms. - 6,000 204 2,000 694 143 
M166 os ele eee wees do 800 e A Let ee 
e CE osha steepest aia eee se he 1,129 1,488 1,039 798 122 
Quartz ou ee See cates, EE EE 
TEE thousand tons_. 17 27 31 r 54 49 
Soda, raw crushed- _---------.--------- 2,342 2,220 2,548 2,463 3,224 
Soda BSP ane ee i eee ewe 103 , 506 81,670 83,194 112,400 104,755 
Vermieulite 92 34 22 76 251 
Mineral fuels: Petroleum refinery products: 
Gasoline. ` thousand 42-gallon barrels. ` 172 1,827 r e 2,226 e 2,447 2,261 
Kerosine______._____----_------- do 76 882 re 1,256 e 1,625 1,646 
Distillate fuel ol, do...- 156 1,671 re2,123 e 2,188 2,783 
Residual fuel ol. do..-- 515 6,012 re 6,000 e 5,807 6,580 
Liquefied petroleum eng... do. 1 57 re 60 e 65 71 
Asphalt and other products. ....-- Usos uba 64 r e 557 e 365 306 
Total- -socere eet ese a do___. 920 10,518 *¢12,222 e 12,497 13,647 


e Estimate. r Revised. NA Not available. 
2 Less than 34 unit. 
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TRADE 


Kenya’s trade balance in 1966 continued 
to be unfavorable in both mineral com- 
modities and total trade. By value, petro- 
leum was the most significant mineral item 
in both exports and imports. Refinery pro- 
ducts were the chief mineral exports, val- 
ued at $16.7 million in 1966 compared 
with $13.4 million in 1965. Crude oil im- 
ports totaled $25.5 million in 1966, up 
slightly from the $25.4 million in 1965. 
Iron and steel semimanufactures, also ma- 
jor import items, were valued at $13.9 mil- 
lion in 1966, compared with $14.2 million 
in 1965. The value of mineral trade com- 
pared with total trade for recent years is 
given in the following summary: 


443 
ineral 
Value (million dollars) com- 
Le modities’ 
Mineral share of 
com- Total total 
modities ! trade (percent) 
Exports 
1965. `, 22.7 132.1 17.2 
1966._......- 25.1 162.6 15.4 
Imports: 
1965_.____.. 50.4 249.3 20.2 
1966__-_-_-- 55.1 314.7 17.5 
Trade balance: 
965______-- —27.7 — 117.2 XX 
1966______-- —30.0 —152.1 XX 


XX Not applicable. 
1 Values given are for only those commodities 
listed in tables 2 and 3 of this chapter. 


Late in 1967 Kenya lifted an embargo on 
trade with the Somalia Republic ® that had 
been imposed because of hostilities over 
border territory. 

9 The Economic Intelligence Unit. Quarterly 


Economic Review: East Africa. No. 4, Decem- 
ber 1967, p. 10. 


Table 2.—Kenya: Exports of mineral commodities to countries outside the East African 
Economic Community 1 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals: 
Aluminum, aemimanufaetureng 95 
Copper, goperought 3,724 
Gold Sogo hd e aia troy ounces.. 13,813 
Iron and steel: 
SCrap EE r 8,756 
Semimanufactures. --.-.-----.-.- 270 
Silver troy ounces.. 29,750 
Nonferrous metals serap..--.-...-.-.--. 3,004 
Nonmetals: 
Cement... -22an r 199,415 
Diatomite-._-.--.----------------- 1,180 
Lime A EE 3 
Sal eet a A 18 
Soda ash, sodium earbonate r 74,680 
Stone, sand and gravel. .._.._..-...-. 11 
Mineral fuels: 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels.. 46 
Kerosine- ----.ooceoooo... do...-. 681 
Distillate fuel oil..___.._... do.... 302 
Residual fuel ol... do 3,134 
Liquefied petroleum gas..._do._... 50 
Asphalt and bitumen- . . IS 74 


1966 Principal destinations, 1966 


All to Japan. 
United Kingdom 8,809; Belgium 3,210. 


Japan 3,766; Netherlands 1,950. 
76 Seychelles 53; Rwanda 15. 

All to Belgium. 

Japan 787; Denmark 629. 


Reunion 65,363; Maurituis 53,150. 

United Kingdom 730; Greece 10. 
4 Congo (Kinshasa) 3; Rwanda 1. 

165 Rwanda 157. 

Japan 22,070; U.S.S.R. 20,270. 

All to ships stores. 


Zambia 116; Congo (Kinshasa) 50. 
Aircraft and ships stores 626; Zambia 102. 
Aircraft and ships stores 281; 

Congo (Kinshasa) 44. 
Aden 1,063; Ships stores 919. 
47 Reunion 21; Malagasy Republic 17. 
99 Zambia 30; Malagasy Republic 27. 


r hevised. 
1 Exciudes reexports. 
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Table 3.—Kenya: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


1966 Principal sources, 1966 


Belgium 218; United Kingdom 171. 


62 United Kingdom 51; Zambia 11. 
United Kingdom 186; Canada 31. 
All from United Kingdom. 


All from Spain. 
All Re United Kingdom. 


O. 

United Kingdom 24,333; Belgium 15,543. 
United Kingdom 101; Ceylon 66. 

2 All from United Kingdom. 

United Kingdom 75. 

Zambia 933; Australia 152. 

Seychelles 42; United Kingdom 4. 


29 United Kingdom 15; West Germany 5. 


Denmark 294; United Kingdom 251. 
United Kingdom Commonwealth coun- 
tries, not specified 2,937; Spain 368. 


ra 21,327; United Kingdom 


N etherlands 16,485; Belgium 4,292. 
France 330; Netherlands 263. 
Netherlands 14 ,411; Italy 1,147. 

All from United Kingdom. 

48 Do. 

15 Do. 

West Germany 1,860; Pakistan 1,669. 
Italy 435; West Germany 183. 

West Germany 522; United Kingdom 47. 


Mozambique 46,944. 
eee Kingdom 1,288; West Germany 
Iran 9,346; Kuwait 3,448. 


All from Iran. 
681 Do. 


Do. 
All from Aden. 
Italy 54; United Kingdom 36. 


United States 104; India 33. 


Commodity 1965 
Metals: 
Aluminum, all formg 735 
Copper: 
Unwrought. ---.--.00ooocooo.o- 75 
Semimanufactures___...._._._.- 280 
Gold bullion..._......-.- troy ounces.. 6,858 
Iron and steel: 
Iron ore and concentrate.._.__._... 5,688 
Iron and steel secrap............. 9 
Pig iron and ferroalloys......-... 1,013 
Ingots and other primary forms. . 8 
Sernimanufactures. --..--.-.--...- r 86,8382 
Lead, all forms... ........-.---...- 203 
N ickel, upgwrought ooo... 6 
Tin, unwrought ee long tons.. 72 
Zinc, all Tormg 1,234 
Nonferrous metal scrap...........-- 31 
Nonmetals: 
Abrasives, grinding and polishing 39 
wheels, and stones. 
Cement. ___....__...-_-.--.--.---- 17 
Feldspar, fluorspar, cryolite and 3,235 
chiolite. 
Fertilizers: 
Nitropenoug. 47,894 
Dbhoepnbatie --.-.-2.----------- 11,885 
Potagsic__.__._._____-----_-.-- 281 
Other, manufactured, n.e.s..-...-. 10,490 
Graphite. ------oooocccocoooooooo.- 16 
Lime EE 36 
Mica, erude ..cooocoocococcooooo... 34 
EE 5, 549 
Stone; sand and gravel________.___-- 328 
UN Psi ko sco hc ee awe eee acia 1,473 
Mineral fuels: 
Solid: 
E Ee r 53,574 
O E A E r 1,161 
Petroleum: 
Crude 
thousand 42-gallon barrels.. 18,646 
Refinery products: 
Gasoline. .....-.-.-..... do...-. € 45 
Kerosine. -.....-.... Os 42 
Distillate fuel oil. ...-. do. 60 
idual fuel oil_..... O.. 5 
Lubricating and O... 104 
other oils. 
d EE do. 20 
r Revised. 
COMMODITY REVIEW 
Metals.—Copper, Gold, and Silver.— 


Copper production declined sharply in 
1967 because reserves were virtually de- 
pleted at the Macalder mine of Macalder- 
Nyanza Mines Ltd., the country’s only cop- 
per producer. Silver output also declined 
because it is produced mainly as a cop- 
per byproduct. In the past, a large part 
of Kenya's gold output also was obtained 
as a byproduct of copper, but the rise in 
output in 1967 apparently indicated that 
the Migori gold vein was being mined. The 
vein was discovered in 1965 on the lease 
of Macalder-Nyanza Mines Ltd. Several 


other operators also produce gold, but 
on a smaller scale. 

Iron and Steel.—Late in 1967 a group 
of East African industrialists announced 
plans to build a $2.8 million steel mill at 
Dundora, near Nairobi. The annual output 
of the mill is to be about 30,000 tons. The 
first phase of the project is to build a 
rolling mill to produce flat and angle bars 
and rods. Later, an electric furnace will 
be added to produce ingots from East 
African scrap. 


Nonmetals.—Cement.—Local raw mate- 
rials consumed in cement production in 
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1967 included: Gypsum, 40,198 tons; Kun- 
kur Limestone (cement rock), 59,940 tons; 
limestone, 621,331 tons; shale, 100,091 
tons; and volcanic ash 943 tons. 
Fertilizer Materials —Triangle Fertilizer 
Ltd. was formed during 1967 to manufac- 
ture and sell nitrogenous fertilizers. The 
company is comprised of Albatros Super- 
fosfaatfabrieken N.V., of Utrecht, the 
Netherlands (40 percent); Covenant In- 
dustries Limited, of London, an associated 
company of Imperial Chemical Industries 
Ltd. (40 percent); and the Development 
Finance Company of Kenya Ltd., a govern- 
mental agency (20 percent). Work on a 
$14 million fertilizer plant at Changamwe 
near Mombasa, was scheduled to start in 
April 1968. The plant is expected to be op- 
erating in 1970 with an annual capacity of 
109,000 tons of calcium ammonium nitrate, 
and will employ about 200 persons. Locally 
quarried limestones is to be used with am- 
monia feedstock imported from Iran. The 
plant is expected to make Kenya self- 
sufficient in nitrogenous fertilizers, thereby 
saving about $1.4 million in foreign ex- 
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change annually. Some of the output will 
probably be available for export. 

A $308,000 bulk fertilizer blending plant 
was opened at Nakuru in February 1967. 
It is a joint venture comprised of Wind- 
mill Fertilizers (East Africa) Ltd., Dalgety 
(East Africa) Ltd., and the Development 
Finance Company of Kenya Ltd.!? 


Mineral Fuels.—Petroleum.—Through- 
put at the Mombasa refinery in 1967 
totaled about 14.5 million barrels, com- 
pared with about 13.6 million barrels in 
1966. The operator, East African Refineries 
Ltd., announced plans to increase daily 
capacity by about 6,500 barrels to give a 
daily total of about 50,500 barrels.” 

In April, British Petroleum-Shell Petro- 
leum Development of Kenya abandoned an 
exploratory well (Wal Merer No. 1) north- 
east of Garissa, after drilling to 12,446 
feet. Exploration in the northeast was 
done under the protection of securtiy forces 
because of the hostilities between Kenya 
and the Somali Republic. 


TANZANIA 


Tanzania’s mineral industry in 1967 con- 
tinued to be dominated by diamond min- 
ing, the mineral industry's chief contributor 
to the country's Gross National Product 
and foreign exchange earnings. The min- 
eral industry labor force in 1965 totaled 
10,453 (8,579 surface workers, 1,874 un- 
derground) ; the diamond mining and gold 
mining industries employed 2,483 and 
2,293, respectively.?? 

In 1967, major developments in Tan- 
zania's mineral industry were as follows: 
initiation of construction of a petroleum 
product pipeline from Dar es Salaam to 
the Zambia copperbelt; invitation for bids 
to build a steel rolling mill; and outlining 
of steps to expand the gem stone industry. 

Soviet geologists arrived in Dar e 
Salaam in December to carry out mineral 
prospecting and reconnaissance for the 
Tanzanian Government under a contract 
signed in November. 

Three new deepwater berths and a trans- 


shipment shed are to be constructed at Dar 
es Salaam to facilitate the increasing im- 
port-export trade of Zambia. Since South- 
ern Rhodesia's unilateral declaration of in- 
dependence in late 1965, 145,000 tons of 
Zambian copper has been shipped from 
Dar es Salaam.'? 


PRODUCTION 


Tanzania's mineral production, excluding 
petroleum products, was valued at approxi- 
mately $36 million in 1967, compared with 
$30 million in 1966. Diamond production 
was valued at $31 million in 1967, up 
from $25 million in 1966. 


March 1967, 


p. . 

11 Oil and Gas Journal. V. 65, No. 52, Dec. 
25, 1967, p. 153. 

12 Ministry of Industries, Mineral Resources 
and Power, Mineral Resources Division. Annual 
Report 1965. Dar es Salaam, 1967, p. 56. 

13 Mining Journal (London). V. 269, No. 
6887, Aug. 18, 1967, p. 123. 


a Vevagas Review (London). 
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Table 4.—Tanzania: 
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Production of mineral commodities ! 


(Metric tons unless otherwise specified) 


Commodity ? 1963 1964 1965 1966 1967 
Metals: 
Gold cn cita Ste See troy ounces.. 102,917 98 ,040 90,819 55,473 18,486 
ET A A ees do.... 22,669 25,329 22,865 10,572 2,294 
Tin, content of ore long tons.. 234 287 255 353 341 
Tungsten, ore and concentrate, 60 per- 
Cent Ee, a. aid a :7 29 
Nonmetals: 
Abrasives, natural. ........-.-20......- NA NA NA NA 39 
Artstone ou aaa arre 502 457 27 11 5 
Bentonites.ciuncldaccas uri ` usas D tus es 203 
Come taes scort asada, usas, eii. state 47,681 149,276 
Diamond: i 
Gem... carats.. 275,958 337, WA e 828,356 946,656 864,345 
Industrial____..._._..__---- do.... 312,753 326,059 128 , 260 
Gem stones, semiprecious and precious, 
exclusive of diamond *....kilogramas. ` 386 956 1,318 2,107 935 
GV DSUI ocu is a 1,894 2,957 4,560 4,826 15,479 
Kalin ices aa ds o e 182 111 NA 310 312 
ET EE 1,260 2,169 1,428 8,906 5,164 
Magnesite ---.-------------2-------- 85 495 1,143 4,781 2,038 
Meerschaum.._._.._..-_-_-------.---- 16 16 100 NA 56 
Mica, sheet and aergpn -------------- 107 243 271 487 217 
Salt 22s see thousand tons.. 34 33 r 39 41 36 
Veromieultte -2-0-2-0 27 131 98 161 91 
Mineral fuels: 
Coal, bituminous. .......thousand tons.. 2 1 2 2 2 
Petroleum refinery products: 
Gasoline_thousand 42-gallon barrels..  -.-..... eccccocoo oooooo... e 377 911 
Kerogine .-..----------- dO A A A eet e 68 234 
Jet fuel cuca cee aaa e EE e 168 322 
Distillate fuel ol... dosos euro. albacea pulsa e 493 1,424 
Residual fuel oil. ..._........ leeden A A A es e 671 1,986 
Liquefied petroleum gas.....-. donaa eta TM dis ` dee e 20 39 
A aN Uca" Pitas. ie o. eet e 1,797 4,916 


e Estimate. r Revised. NA Not available. 


1 Data given for certain commodities are actually exports. 
2 In addition to commodities listed, construction materials such as clay, sand, gravel, and stone are produced, 


but quantitative data are not available. 


3 Corundum-zoisite; includes rough amethystine quartz. : 
4 Generally includes ruby, sapphire, chrysoprase, corundum, garnet, tourmaline, and zircon, data on some of 


which were not available. 


TRADE 


Tanzania continued to have favorable 
balance of trade in 1966 in both minerals 
and total trade, as shown in the following 
tabulation: 


Mineral 
Value (million dollars) com- 
— modities 
Mineral share of 
com- Total total 
modities ! trade (percent) 
Exports: 
1965. ....... 25.3 175.8 14.4 
1966.......-. 34.1 221.5 15.4 
Imports: 
1965-.-.-....- 15.5 140.1 11.1 
1966. `, 20.3 179.9 11.3 
Trade balance: 
1965.....-..- +9.8 +35.7 XX 
1966...--... +13.8 + 41.6 XX 


XX Not applicable. 
1 Values given are for only those commodities 
listed in tables 5 and 6 of this chapter. 


By value, diamond remained the chief 
mineral and fourth overall export totaling 
$25.3 million in 1966 compared with $19.9 
million in 1965. The major mineral com- 
modities imported in 1966 were, by value, 
iron and steel semimanufactures, $7.1 mil- 
lion (7.9 million in 1965); petroleum re- 
finery products, $4.4 million ($3.2 million 
in 1965); and crude oil, $3.6 million. 
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Table 5.—Tanzania: Exports of mineral commodities to countries outside the East 
African Economic Community ! 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum, semimanufactures.....-. 132 185 Ethiopia 54; Zambia 58. 
Gold, retüned troy ounces.. 90,819 55,991 All to United Kingdom. 
Iron and steel: 
o DEE 2,355 2,320 Japan 1,981; Netherlands 335. 
Bemimanulactureng. 225 387 Zambia 285; Burundi 102. 
Silver, refined... ____- troy ounces.. 22,865 10,572 All to United Kingdom. 
Tin concentrate, long tons.. € 313 487 United Kingdom 300; Malaysia 187. 
cassiterite. 
TURN. o eke 11 All to United Kingdom. 
Nonferrous metals, scrap.......... 656 1,119 Japan 342; West Germany 207. 
Nonmetals: 
Artstone 3... ee 27 11 NA. 
Cement... __.---.------------ eee r 47 4,607 Zambia 3,425; Burundi 675. 
Digemond .--------20---. carats.. 828,356 905,670 All to United Kingdom. 
Gem stones, other than diamond: 
Ruby and sapphire-kilograms. - 473 241 NA. 
Oe coacalco do.... 1,318 2,818 NA. 
¡AAA eng 4,560 1,550 NA. 
TIMES: Lo see Se r 16 12 All to Zambia. 
Maenesite -20 -----------a 17,236 1,096 NA. 
Meerschaum, scrap._._.__-__--_-- 102 Leger 
Mid EE ® 270 498 West Germany 306; United Kingdom 156. 
Salt EEN r 14,892 12,491 Burundi 7,170; Congo (Kinshasa) 4,533. 
Mineral fuels: 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels.. -.....-. 32 Zambia 23. 
Kerosine... lee acess 5 NA. 
Distillate fuel oil. .._.... Je ome 30 Zambia 17. 
Residual fuel oil_______- LS 273 Italy 238; Aircraft and ships stores 21. 


e Revised. NA Not available. 
1 Excludes reexports. 
2 Corundum-zoisite rock; includes rough amethystine quartz. 
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Table 6.—Tanzania: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum: 
Unerougbt e 2,062 3,403 All from Norway. 
Semimanufactures............ -..---- 348 United Kingdom 153; West Germany 95. 
Copper, all formg 104 105 United Kingdom 41; Sweden 19. 
Gold bullion......... troy ounces.. 2,700 3,676 All from United Kingdom. 
Iron and steel: 
Iron ore and concentrate...... 533 1,485 ag 757; Norway 257. 
Iron and s SCrap..--------- 90 21 
Pig iron and ferroalloys....... 820 1,456 West Germany 1,274; United Kingdom 66. 
Semimanufaeturen. r 40,074 38,689 United Kingdom 10,794; Japan 9,532. 
Lead, all (org 59 37 Zambia 20; United Kingdom 8. 
Nickel, unwrought..............-. ooo... 1 All from United Kingdom. 
Tin, all form. long tons.. 3 17 Do. 
Zinc, all forms......_.......-..-- 2,067 1,186 Zambia 1,171; United Kingdom 13. 
Nonferrous metal scrap..........- 177 Burundi 78. 
Nonmetals: 
Abrasives, grinding and polishing 22 25 United Kingdom 13; West Germany 3. 
wheels and stone. 
Cement. cuencas crias 986 2,821 Mainland China 1,617; 
United Kingdom 345. 
Feldspar, fluorspar, cryolite and ` ....... 41 All from United Kingdom. 
chiolite. 
Fertilizers: 
Nitrogenous. ........-.---... 14,895 14,141 West Germany 7,482; Kuwait 2,891; 
United Kingdom 2,891. 
SE EE 1,208 949 Netherlands 839; Belgium ae 
Potassic.........-_-.-.-.-.-- 1,367 1,358 Israel 411; West Germany 
Other, SC n.e.B...-.. 4,000 6,637 Netherlands 3,616; West any 1,073. 
Graphite. -----00cooocoooccocooo 2a 3 NA. 
Limo ci a das as 2,026 1,000 West Germany 768. 
Mica, erude -.--------------- 13 10 All from United Kindgom. 
a toe es cr ees 2,860 4,443 Aden 1,053; United Kingdom 1,044. 
stone, sand and gravel. .....-..... 560 869 Italy 333; United Kingdom 18. 
LEE ee eet ee 270 559 Poland 258; Belgium 240. 
Mineral fuels: 
Solid: 
ei BEE 208 187 United Kingdom 182; Netherlands 5. 
E A A 321 163 United Kingdom 149; West Germany 9. 
Petroleum: 
Crude 
thousand 42-gallon barrels.. ....... 2,116 Iran 1,495. 
Refinery products: 
Gasoline. ..-..-.-...- do.-... 119 342 All from Iran. 
Kerosine. ..._....-. do.-... 164 268 Iran 226; Aden 41. 
Distillate fuel oil. do. 282 249 All from Iran. 
Residual fuel oil....do.... e AS 
ee and do___- 47 67 United Kingdom 32; United States 19. 
other o 
Other... do. 11 12 United States 2; West Germany 2. 
? Revised. NA Not available. 


COMMODITY REVIEW 


Metals.—Gold and Silver —Because two 
of three major gold mining companies 
closed in 1966 (Geita Gold Mining Co. 
Ltd., and Tangold Mining, Co. Ltd.), gold 
production in 1967 was largely by Bu- 
hemba Mines Ltd., a subsidiary of William- 
son Diamonds Ltd. Reserves at the Bu- 
hemba mine were estimated to be sufficient 
for operations through most of 1968. Small 
cooperatives continued operating in the 
Geita, North Mara, Nzega, and Mpanda 
areas and in the Lupa Goldfields. The de- 
cline in gold mining had an adverse effect 
on byproduct silver production. 

The United Nations Special Fund pro- 


ject for exploring the Lake Victoria gold- 
field concentrated its investigations during 
the year in the western part of the Musoma 
District. U.N. sponsored investigations in 
the Geita area have established the pres- 
ence of additionai gold mineralization that 
may be worthy of further investigation.” 


Iron and Steel.—Near yearend, the Na- 
tional Development Corporation (NDC), 
a governmental agency, completed a feasi- 
bility study for a 10,000-ton-per-year steel 
rolling mill to manufacture rods, bars, and 
profiles. Bids were invited for construction 


of the mill to be located near Dar es 
Salaam. 


14 Tanzania Trade and Industry. No. 19, 
July-September 1967, p. 19. 
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Nonmetals.—Cement.—During 1967, as 
part of an overall Government program 
to acquire larger shares in Tanzanian in- 
dustries, NDC acquired additional shares 
in the Tanganyika Portland Cement Co. 
Ltd. giving (NDC) a 50 percent interest. 
The plant, which began operations in 
1966 with an annual capacity of 160,000 
tons, supplies about 80 percent of Tan- 
zania’s annual cement requirements. 

Diamond.—Diamond production in 1967 
was mainly by Williamson Diamonds Ltd. 
and its subsidiaries, New Alamsi Ltd. and 
Kahama Ltd. Output from the Kahama 
mine was from stockpiles, which began to 
be worked in late 1966 after the orebody 
was mined out. During the year William- 
son ordered two draglines for the Mwadui 
mine from Ruston-Bucyrus, Ltd.” 

Other Gem Stones.—During the year 
legislation was being drafted to protect and 
promote the gem stone industry by creating 
a gem valuation and marketing organiza- 
tion. Until such legislation is passed, gem 
stones produced in Tanzania cannot be 
legally sold in the country except in special 
cases. 

The Government, through NDC, was 
considering promoting the establishment of 
a plant for cutting colored gem stones. 
With such a plant, finished gem products 
can be exported, thereby enabling the 
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country to increase its foreign exchange 
earnings. 


Mineral Fuels.—Petroleum.—The 13,- 
800-barrel-per-day refinery near Dar es 
Salaam, Tanzania’s first, completed its first 
full year of operations in 1967, producing 
4.9 million barrels of products for markets 
in Tanzania and Zambia. It is owned by 
Tanzanian Italian Petroleum Co. (TI- 
PER), a joint venture of the Tanzanian 
Government and Italy’s Ente Nazionale 
Idrocarburi (ENI). Processing units in- 
clude a 3,500-barrel-per-day catalytic re- 
former, a 5,000-barrel-per-day distillate 
hydrotreater. There are storage facilities 
for about 440,000 barrels of crude and 
600,000 barrels of product. The working 
force totaled 320, including 260 Tan- 
zanians. 

During the year an 8-inch refined prod- 
ucts pipeline was being built from the 
TIPER refinery to Bwana Mboukwa, near 
N’Dola in Zambia. The line will be 1,700 
kilometers long and have a 6,000-barrel- 
per-day capacity when it begins operations 
in 1968. SNAM Progetti, an ENI sub- 
sidiary, is building the $46.5 million line 
under the supervision of Bechtel Corp. 
Tazama Pipelines Ltd., a company owned 
jointly by the governments of Tanzania and 
Zambia, will operate the line. 


UGANDA 


Copper mining and smelting continued 
to dominate Uganda’s mineral industry in 
1967. Although mineral production makes 
a relatively small contribution to Uganda's 
gross domestic product, mineral exports 
continued to be an important source of 
foreign exchange earnings. The mineral 
industry labor force in 1966 totaled 
7,810.26 

Uganda's new constitution, passed in 
September 1967, gave the Government 
mineral rights to the entire country. In 
December an executive order, “The Local 
Administrations (Performance of Func- 
tions) Instrument, 1967,” made the 
Ministry of Mineral and Water Resources 
the administrator of the Mailo Land 
System. Under this system, which is prac- 
ticed in the Kingdom of Buganda, land 
can be owned only by Africans and may 
not be leased to non-Africans without 
governmental approval. The former ad- 


ministrator of these lands, the Government 
of the Kabaka of Buganda, ceased to exist 
in May 1966, and there was no administra- 
tive body to approve leasing until passage 
of the executive order. Although mineral 
deposits have been discovered on mailo 
land, there have been no major develop- 
ments. 

During the year, the Uganda Geological 
Survey released the first* in a series of 
publications dealing with the ground fol- 
lowup of an airborne geophysical survey 
carried out jointly in 1961 by the United 
Nations Special Fund and the Uganda 
Government. The report describes areas 
that warrant further investigations by 
drilling. 

15 Mining Journal (London). V. 269, No. 
6891, Sept. 15, 1967, p. 194. 

16 Uganda Geological Survey and Mines De- 
partment. Annual Report, 1966. 1967, p. 21. 

17 Cratchley, C. R., and R. B. Evans. Geo- 
physicai Surveys for Mineral Deposits in Area 


D, Western Uganda. Geological Survey of 
Uganda Special Report. No. 6, 1967, 33 pp. 
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In 1966, and presumably in 1967, 
regional geological surveying was reduced 
in favor of more detailed appraisal and 
exploration in known mineralized areas. 
These studies included copper, sulfide, and 
graphite indications in Karamoja District; 
geochemical surveys of carbonatite com- 
plexes in Bukedi District; exploratory drill- 
ing in the goldfield area of Busia District; 
investigation of lead anomalies and mona- 
zite indications northwest of Mbarara; and 
the ‘beginning of reserve evaluations of the 
Lake Katwe salt deposits in Toro District.” 

No developments were reported during 
1967 regarding the Government’s proposal 
to establish a state mining corporation as 


Table 7.—Uganda: 
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part of the second 5-year development plan 
(1966—71). The purpose of this corporation 
would be to develop mines too small to 
attract international capital but too large 
to be operated economically by indigenous 
miners. 


PRODUCTION 


Uganda’s mineral production in 1967 
was valued at $29.5 million, up from $26.5 
million in 1966 but down slightly from the 
record $30 million in 1965. In 1967, as 
in past years, the major mineral commodity 
produced was blister copper, which was 
valued at $16.5 million. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 
Metals: 
Berylic2 2) ee ee re O E S 
Bismuth, metal content_________-_ kilograms. - 
Columbium-tantalum concentrate._.-... do____ 
Copper, blister -.------------------------ 
1 A E troy ounces. - 


Iron and steel: Steel, semimanufactures 
thousand tons. _ 
Lithium minerals, amblygoníte. ---..-.--.----- 
Silver, exportS. ------------.-- troy ounces. . 
Tin, content of concentrate. _._.._.-. long tons. - 
Tungsten concentrate, 60 percent WO; basis.. 
Nonmetals: 


Cement oo icono thousand tons. ` 
Lime == ctas Dina ae es do___- 
Phosphate, apatite------------------------- 
Salt EE do___- 
e Estimate. r Revised. NA Not available. 


1 Export. 


TRADE 


Uganda’s mineral trade balance in 1966 
was less favorable than in 1965 because of 
a decline in exports of blister copper, the 
county’s chief mineral export. These ex- 
ports were valued at $16.1 million in 1966, 
compared with $22.4 million in 1965. In 
value, steel semimanufactures were the 
principal mineral imports in 1966, account- 
ing for $5.6 million compared with $4.9 
million in 1965. The values of mineral 
trade and total trade for recent years 
follow : 


18 Page 1 of work cited in footnote 16. 


1963 1964 1965 1966 1967 
380 394 192 248 314 
SO surtido becuse r 64 481 
9,000 5,832 8,130 11,180 27,108 
16,216 18,260 17,141 16,098 14,426 
4 2 14 
e 10 e 10 13 22 24 
E 20 20 171 44 
165 217 178 122 111 
EE 49 r 71 80 
55 73 131 121 139 
1 1 20 185 
7,071 9,544 16,882 15,798 146,719 
Mineral 
Value (million dollars) com- 
—— modities’ 
Mineral share of 
com- Total total 
modities ! trade (percent) 
Exports: 
1965. `, 23.4 175.6 13.3 
1966_______- 17.0 184.6 9.2 
Imports: 
Loop `, 8.9 114.4 7.8 
1966___.___- 10.7 120.3 8.9 
Trade balance: 
965_______- +14.5 +61.2 XX 
1966....-.-... +6.3 +64.3 XX 


XX Not applicable. 
1 Values given are for only those commodities 
listed in tables 8 and 9 of this chapter. 
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COMMODITY REVIEW 


Metals.—Beryl.—Production continued 
to be mainly from the Ankole and Kigezi 
districts, although beryl deposits are known 
in Buganda and Karamoja districts. An 
appreciable price rise during 1967 stimu- 
lated production; sustained high prices re- 
portedly could enable annual output to 
reach 1,000 tons or more. Beryl reserves 
were estimated at 26,000 tons.’ 
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Copper.°—Kilembe Mines Ltd., Ug- 
anda’s only copper producer and principal 
mining company, produced 872,295 tons 
of ore in 1967, 7 percent less than in 1966. 
The decline was due to difficulties in 
changing mining methods from open stop- 
ing to cut-and-fill-stoping; a shortage of 
qualified personnel hindered the change- 
over. Blister copper output declined be- 
cause of a 22-day shutdown in August for 
repairs. 


Table 8.—Uganda: Exports of mineral commodities to countries outside the East 
African Economic Community ! 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals: 
AA leeds ou dees 274 
Columbium-tantalum concentrate. - __ 1 
Copper, blister.. .----..------------- r 17,562 
ONG AA A troy ounces. _ 51 
Iron and steel, scrap and semi- r 366 
manufactures. 
PDilatoum. -------- troy Ounces. - 5 
Tin concentrate.---_-..-.--. long tons.. 294 
Tungsten concentrate.-_--------.---- r 70 
Nonferrous metals, scrap..-.--.....- 10 
Nonmetals: 
Asbestos. ------------------------- 23 
Cementus 5. ne es ce Se ee 4,306 
Phosphate, fertilizer. --....-.-.-...-- rg 
Oi ee Berg 449 
r Revised. 


1 Excludes reexports. 


Reserves of proved and probable ore at 
yearend 1967 were estimated at 5.9 million 
metric tons averaging 2.0 percent copper, 
an increase compared with yearend 1966 
reserves. The rise was due mainly to devel- 
opment on the 4,200-foot-level and drilling 
results below the 4,050-foot-level in the 
Eastern Ore Deposit. Drilling in the Ba- 
hunga area, southeast of the mine, in- 
dicated sufficient mineralization to Justify 
underground exploration and development 
in 1968. 

Iron and Steel.—Steel Corporation of 
East Africa Ltd., owned jointly by the 
Madhvani Group and the Uganda Develop- 
ment Corporation Ltd. (UDC), installed a 
$840,000 strip and wire rolling mill at 
Jinja. The mill is the first of several ex- 
pansions planned by the company.” 

No information was available about a 
study initiated in 1966 to find an eco- 
nomical way to make steel from magnetite 
obtained from phosphate concentrations at 
Sukulu, near Toroco. Magnetite resources 
at Sukulu have been estimated at over 30 


1966 Principal destinations, 1966 


225 United States 183; Japan 42. 


United States 8,533; Spain 4,267. 


204 All to United Kingdom. 
106 United Kingdom 70; Netherlands 20. 


All to Rwanda. 
Rwanda 3,576; Congo (Kinshasa) 357. 


Rwanda 642; Congo (Kinshasa) 520. 


million tons. 

Tantalite-Columbite. — Tantalite-colum- 
bite continued to be produced chiefly as 
a byproduct of beryl mining in south- 
western Uganda. The sharp rise in output 
in 1967 is attributed to increased exploita- 
tion of beryl deposits. Studies continued 
regarding an economical method of work- 
ing the country's pyrochlore deposits; the 
fine size of the pyrochlore causes difficulties 
in beneficiation.”” 


Nonmetals.—Cement.—Uganda Cement 
Industry Ltd. contracted for the construc- 
tion of a complete dry process cement 
plant costing over $5.6 million * at Kasese 


19 United Nations Economics and Social Coun- 
cil, Economic Commission for Africa. Beryl- 
lium, Columbium, Rare Earths, Tantalum, Ti- 
tanium, Yttrium, and Zirconium in Uganda. 
Seminar on new metals and minerals, Addis 
Ababa, Ethiopia Feb. 5-10, 1968. 

20 Kilembe Copper Cobalt Ltd. Annual Re- 
port. 1967, pp. 2-3. 

d Overseas Review (London). December 1967, 
p. 46. 

22 Pages 15-16 of work cited in footnote 19. 

23 Mining Journal (London). V. 269, No. 
6899, Nov. 10, 1967, p. 351. 
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Table 9.—Uganda: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals: 
Aluminum, semimanufactures_._....._. 410 
4 AA eee 154 
Gold bullion...-........ troy ounces.. 1,172 
Iron and steel: 
Iron and steel scrap...........-- 48 
Pig iron and ferroalloys. --....-- 526 
Ingots and other primary forms. - 7 
Semimanufactures. -._-----..--. 25,739 
Lead, all forme. r7 
ee ee NTE long tons. 2 
DANG st e ls al ali 251 
Nonferrous metal scrap- 2222. 
Nonmetals: 
Abrasives, grinding and polishing 17 
wheels and stones. 
Asbestos, crude. ooo 000 2. 873 
AA a es oe 202 
Feldspar, fluorspar, cryolite, chiolite.. 3,425 
Fertilizers: 
Nitrogenous.--.----------------- 6,416 
Phosphatic. -------2200220- 1,696 
té 380 
Other, manufactured neng... 2,752 
Graphite: EE 
Line A A ae a et 23 
E EE 35,710 
Stone, sand and eravel ...------ 194 
LTE 5,909 
Mineral fuels: 
Solid: 
COR hee A 83 
Coke cuela a de 124 
Petroleum refinery products. 
thousand 42-gallon barrels. . 96 
r Revised. 


in southwestern Uganda, where proved 
limestone reserves total 23 million tons. The 
existing cement plant, at Tororo, reported 
a record year in 1966, when 120,000 tons 
of cement was sold.?* 

Fertilizer Materials. —During 1967 UDC 
announced plans to exploit apatite deposits 
in the Tororo area and build a triple super- 
phosphate plant. Imperial Chemical In- 
dustries Ltd., who had prepared a feasi- 
bility study on the project, offered to fin- 
ance, build, and operate the plant in 
partnership with UDC. The projec: would 
cost about $11 million. UDC reportedly 


1966 Principal sources, 1966 


485 United Kingdom 364; Austria 54. 
161 United Kingdom 99; West Germany 46. 
All from United Kingdom. 


580 West Germany 307; Norway 141. 


Japan 13,649; United Kingdom 4,926. 
120 Zambia 89; Denmark 11. 

All from United Kingdom. 

Zambia 1,295. 

All from Rwanda. 


18 United Kingdom 12; Italy 6. 


Canada 1,284; Italy 80. 
476 United Kingdom 246; Denmark 175. 
Mainland China 1,200; France 20. 


Netherlands 2,235; West Germany 1,677. 
993 Belgium 965; Netherlands 25. 

633 Netherlands 312; Israel 132. 

West Germany 2,930; Italy 732. 


All from United Kingdom. 
Pakistan 8,258; Aden 7,715. 

153 Italy 120; United Kingdom 31. 
Poland 3,014; West Germany 2,685. 


60 United Kingdom 20. 
17 All from West Germany. 


113 Iran 76; United States 17; 
United Kingdom 13. 


was also seeking to make arrangements 
with a company in Mombasa, Kenya, to 
build a mixing installation to produce a 
complex fertilizer for distribution in East 
Africa. Tororo Industrial Chemicals and 
Fertilizers Ltd., a UDC subsidiary, raised 
the capacity of its fertilizer plant from 
25,000 tons to 33,000 tons of single super- 
phosphate annually.’ 


24 Uganda Development Corporation Ltd. An- 
nual Report. 1966, p. 4. 

25 The Economic Intelligence Unit. Quarterly 
ree Review: East Africa, No. 3, August 
1 » D. š 


The Mineral Industry 
of North Korea 


By R. A. Pense* and J. M. West’ 


North Korea’s economy relies to a con- 
siderable degree on the mining and metal- 
lurgical industries. Except for petroleum 
and natural gas the country is fairly well 
endowed with mineral raw material re- 
sources. In 1967 the mineral industry of 
North Korea ranked in the second order of 
magnitude in the Far East, much smaller 
than those of Japan and mainland China. 
Output of tungsten, graphite, and magne- 
site have traditionally been of world im- 
portance. The country’s relatively exten- 
sive resources of low-grade coal and iron 
ore have been of great importance in the 
development of its moderate-size iron and 
steel industry. 

By the end of 1967 the North Korean 
economy seemed to have fallen consider- 
ably short of long term objectives, in con- 
trast to rapid gains in South Korea. Out- 
put of coal, iron and steel, electricity, and 
chemical fertilizers, considered key items in 
planning, all were lower than originally 
planned, some apparently by as much as 
one-half. Even with the prolongation (an- 
nounced in 1966) of the original 7-year 
plan (1960-67) to 1970, and a reduction 
in expectations, the targets for most of 
these items were still beyond immediate 
reach. Increased defense spending in re- 
cent years has been cited as one of the 
major reasons for the economy’s apparent 
shortcomings. 

During 1967 particular concern was ex- 
pressed over the slow pace of new develop- 
ment in the mining and electric power 
industries. Priorities were declared for 
these sectors, upon which the entire econ- 
omy was stated to be dependent. In the 
draft budget of 3,964 million won sub- 
mitted by the Government for 1967, min- 
ing and electric power were two of the 
industries singled out for particular atten- 
tion. The mining sector was to receive 20 
percent more funds than in 1966, prin- 
cipally for geological survey work, scien- 


tific research and capital improvements to 
increase productivity. The number of sur- 
vey workers was to be increased, and vari- 
ous kinds of drilling and geophysical pros- 
pecting equipment, surveying instruments, 
and other mining equipment were to be 
procured. The principal capital construc- 
tion programs mentioned were the devel- 
opment of the Yonghung coal mine along 
with other new coal and ore mines, the 
expansion of existing mines, the adoption 
of large-scale strip mining, and the estab- 
lishment of large new mineral treatment 
facilities. The power industry was also to 
be given a 20 percent increase in funds. 
Most of this increase appeared to be for 
the completion of thermal powerplants al- 
ready underway, principally the Pyong- 
yang and Pukchang installations. As a re- 
sult of these and other projects, output of 
electric power in 1967 was roughly twice 
the 12 percent increase over 1966 that was 
planned. 

In the same budget, investments in the 
metallurgical industry, principally the 
Kimchaek iron and steel plant, were to be 
tripled. In preparation for a 1-million-ton 
increase in steel capacity at Kimchaek, 
iron ore treatment facilities, such as ore- 
sizing, sintering and pelletizing plants, 
scrap processing installations, and rolling 
and fabricating equipment were all to be 
expanded or added. The chemical indus- 
try, which included fertilizers, artificial 
fibers, and petroleum products among its 
outputs, was scheduled to obtain “huge” 
new allocations. Among specific projects 
were the continuation of construction on 
ammonia and urea units and preparatory 
work for the construction of a petroleum 
refinery. 


1 Research specialist, Division of International 
Activities. 

2 Physical scientist, Division of International 
Activities. 
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PRODUCTION 


Claims to increased annual production 
were made during 1967, and in some in- 
stances substantial gains apparently were 
attained. Industrial production in the first 
half of 1967 was stated to have been 19.1 
percent greater in value than in the same 
period of 1966. Increases in steel industry 
output over the first half of 1966 were 
claimed as follows, in percents: pig iron 
14.6, crude steel 13.1, rolled steel 14.8, 
special steel 35.2, and seamless tubes 32.0. 
Coal production was apparently roughly 
10 percent ahead of the 1966 level at mid- 
year. Fertilizers and agricultural chemicals 


were reportedly up 33.5 percent and 65.6 
percent, respectively. After a first quarter 
claim of a 14-percent rise, no further over- 
all data was issued on cement production. 

In terms of the long-range goals for- 
merly set for 1967 but now extended to 
1970, outputs of cement, chemical fertil- 
izers, and coal fell far short of the respec- 
tive 4.0 to 4.5 million metric tons, 1.5 mil- 
lion tons, and 23 to 25 million tons estab- 
lished. Steel production appeared certain 
not to attain the reportedly established 
objective of 2.8 million tons annually by 
the end of 1968. 


Table 1.—North Korea: Production of mineral commodities ! 


(Thousand metric tons unless otherwise specified) 


Commodity ? 1963 1964 1965 1966 1967 
Metals: 
Cadmium, electrolytic- --------------- metric tons. - 100 100 100 100 105 
Copper: 
MING encon asi teehee tee eet 8 10 r10 12 12 
TE TEE 10 10 12 12 12 
Gold. ono ee tee troy ounces.. 160,000 160,000 160,000 160,000 160,000 
Iron and steel: 
Iron ore and concentrates__._....-..--.__-.-- 3,860 4,800 5,900 6,000 6,500 
Pig TON EE 1,159 1,340 1,450 1,500 1,750 
Steel ingot -2.2222 __ ..._......-___.._ LL. 1,022 r1,132 1,230 1,300 1,450 
Rolled steel... o occ 762 950 1,080 1,100 1,300 
SE A A E E A A E AET 25 30 35 45 
ad: 
Mine EE 50 55 60 60 65 
Smelter, primary... ooo 40 45 50 50 55 
Nickel, electrolytic- ----------------- metric tons. 400 500 1,000 1,000 1,000 
el EE troy ounces__ "650,000 r 650,000 r 650,000 "650,000 700,000 
Tungsten concentrate- --------------- metric tons. _ 4,000 4,000 rá4,500 ° 4,500 4,5 
inc: 
¡A II IR aa 100 100 105 105 115 
WCCO WNC] ee E SE 65 70 75 75 80 
Nonmetals: 
ADALE serere EE eg EE 200 200 200 r 250 250 
Barte ito ee Lhe tena 70 70 80 r 100 100 
COmMent: para a iaa 2,530 2,610 2,400 2,500 2,600 
¡YAA Eege 3 3 30 3 30 
Gráphite A ec a ieee i IN 70 70 70 75 75 
Magnesite: 
Ore aamined 800 900 900 1,000 1,000 
Clink- 220 ee a 385 400 400 r 450 500 
¡A beet 400 420 450 500 500 
AA A A A ere 450 400 500 550 550 
Tale and soapstone- ----------------------------- 30 40 50 50 50 
Mineral fuels: 
Coal: 
Anthracite__....-.._-.._-.- 2-2-2 eee 9,700 11,200 14,500 15,500 17,000 
Bituminous 4_..... e e 4,000 3,000 3,000 3,800 4,2 
EE 340 300 300 200 200 
NN WEEN 14,040 14,500 17,800 19,500 21,400 
COKE ese eee ee ee ee 1,200 1,400 r1,500 *1,500 1,800 
r Revised. 


1 All figures are estimated, except for iron and steel items (1963-64), magnesite (1963 only), and coal (1963 
64). The firm figures are official North Korean data. 

2 Many other mineral commodities are produced, but reasonable output estimates cannot be made. These 
include antimony, beryl, bismuth, chrome, cobalt, manganese ore, mineral sands (ilmenite, zircon, columbite, 
rutile, monazite), minor and rare metals (selenium, tellurium, germanium, indium, silicon), molybdenite, 
alum, arsenopyrite, asbestos, boracite, clays, kaolin, lepidolite, limonite, mica (phlogopite), and silica (fn- 
cluding glass sands). 

3 Includes Krupp-Renn granulated iron or luppe. 

4 Low calorific value, much of which might be classified as low-rank coals. 
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TRADE 


Minerals and metals remained signifi- 
cant in North Korean trade, with the 
U.S.S.R., mainland China, and Japan as 
the principal trading partners. Many of 
the trade agreements signed in 1966 and 
1967 included exchanges of foreign min- 
erals or mineral and metal processing 
equipment in return for North Korean 
metals. A trade and technical assistance 
agreement signed with the U.S.S.R. in 
June 1966 and covering 1967—70 envisaged 
large increases in trade compared with 
1961-65; these increases were confirmed 
in an agreement signed in October 1967 
for 1968 trade between the two countries. 
Among other items, North Korea will sup- 
ply pig iron, ferroalloys, rolled steel, non- 
ferrous metals, and nonmetallic minerals. 
In return the U.S.S.R. will provide rolled 
metal products, chemicals, and tentative 
assistance in building North Korea’s first 
petroleum refinery. Under a protocol with 
mainland China covering 1967 trade, Chi- 
nese coal, ferroalloys, steel, and petroleum 
products were to be taken in partial ex- 
change for minerals, cement, chemicals, 
and other products. 

Trade agreements in effect with other 
countries during 1967 involved the import 
from Pakistan of various ores and minerals 
in return for pig iron, nonferrous metals, 
and fertilizers; the import from Albania of 
pitch and chromite for rolled steel; the 
import of mining, and cement plant equip- 
ment from Poland for minerals, steel, and 
tools; and the import from Singapore of 
steel pipes and tin for tools, other steel 
products, graphite, and barite. In addi- 
tion, North Korean steel or tools were be- 
ing exchanged with East Germany for 
potash, with Cuba for nickel, with Hung- 
ary for aluminum, with Bulgaria for lead 
and zinc, and with Mauritania for iron 


ore. 
Specific trade data are not available 


from official North Korean sources, nor 
does mainland China report its trade in 
detail. Information from official U.S.S.R. 
and Japanese sources has been substituted 
in table 2 to indicate North Korean ex- 
ports during 1965-66. Data from Japan 
for 1967 indicates that, of the principal 
North Korean exports to Japan, substan- 
tially more iron ore, pig iron, silver, mag- 
nesia clinker, amorphous graphite, and 
anthracite were sent than in 1966, but 
considerably less zinc concentrate and 
metal. 

Special United Nations trade data for 
West European countries, available only 
for 1965, show that some North Korean 
exports of nonferrous base metals have 
reached the non-Communist countries of 
Europe. West Germany was the principal 
recipient of these metals (largely un- 
wrought zinc) in 1965. Of the 13,964 
metric tons of zinc delivered to West Eu- 
rope, West Germany received 5,665 tons, 
the Netherlands 2,704 tons, Belgium- 
Luxembourg 2,540 tons, and Sweden 1,134 
tons. 

Imports from the U.S.S.R. were about 
the same level in 1966 as in 1965. Aside 
from petroleum, as shown in table 3, in 
1966 these included 1,600 metric tons of 
asbestos, 6,000 tons of ferroalloys, 2,200 
tons of steel pipes, 3,300 tons of other 
rolled ferrous metal, 1,000 tons of non- 
ferrous metal and alloys (almost all alumi- 
num), and 500 tons of rolled nonferrous 
products. 

Imports from Japan decreased sharply in 
1966, probably because of deteriorating 
political relations between the two coun- 
tries. The most noticeable drops were in 
iron and steel, where 978 tons were im- 
ported in 1966 compared with 35,274 tons 
in 1965, and in fertilizer materials, where 
3,000 tons were imported in contrast to 
21,200 tons the previous year. 
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Table 2.—North Korea: Exports of selected mineral commodities to the U.S.S.R. and Japan 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 


ri MN Geena eee 
Sponge and granulated ron... 
Ferrosilicon___..__..__._____----_-_.----- 
Rolled steel ` ` 


Lead: 


Concentrate... cols hoe Se daa 


Zine: 


Concentrate SER ee ee ata led 


(LN Tree el EE 
Graphite (mostly amorphous) - -.--.-.-.-----.------- 
Magnesia clinker_. coco 
Magnesite. MAA 
Quartz and quartzite__------------------------ 
Soapstone- cuba os Bee bi 
dN es ett ald EE 
Mineral fuels: Antbhracite 2 lee 


NA Not available. 


Source: Derived from official import statistics of the U.S.S.R. and Japan. 


Table 3.—North Korea: Imports of petroleum products from the U.S.S.R. ! 


(Thousands of 42-gallon barrels) 


Commodity 


1 North Korea’s main source o cpa apache products is the U.S.S.R. 
cial export statistics of the U.S.S. 


Source: Data derived from o 


U.S.S.R. Japan 
1965 1966 1965 1966 

Ju hearse oes NA NA 23 14 
a Gee eae EE E e 136 227 
betes Meteo eae ec esis ket 407,524 456,058 
EE 47,700 35,400 97,5638 164,009 
GE ee ica! ee 2,988 10,867 
EE 1,500 800 20 275 
EE 66,500 59,800 __.-_-.. ooo... 
ENEE 867 2,063 
a oe a 16,600 13,300 762 3,046 
troy ounces.. o ------- 32,149 373,854 
Radiata deters Means, phd etc 1,478 226 
soto lid 15,900 10,000 14,117 19,404 
EE 8,000 8,100 1,489 4,490 
ege 45,700 60,800 2,314 280 
a dee 67,000 311,000 `. 
deele NA NA 3,639 5,250 
EE 6,035 4,950 
o atest 137,900 106,400 10,469 18,605 
Sete eter. aaa te fers eh ts 1,577 620 
EE 2,322 1,914 
AAA NA NA 2,471 2,022 
DEG O 21,900 16,200 2,241 3,142 
EE 13, -573 68,094 

1965 1966 
ta ot sabios 1,470 1,540 
EE 12 86 
i ee at ga les uh A Take laa 1,313 1,070 
EE 15 9 
EE 251 217 
ied Misa LS (Lg Se ss ada es ee 12 9 
hel eae aha uh ake enya ata 9 15 
EE EE 9 10 
BEE 3,091 3,037 


R. 


COMMODITY REVIEW 


METALS 


Iron Ore.—Musan remained the coun- 
try's leading iron ore mine. Shipments to 
Japan from this source during 1967 totaled 
526,000 metric tons, 15 percent more than 
the previous year. Japan was offered 700,- 
000 tons of 59 percent iron ore from 
Musan, to be delivered over a 1-year period 


beginning April 1968; however, contracts 
were signed for only 485,000 tons. Claims 


were made at midyear that the Sohung 
and Unyul mines, the latter of which is 
believed to be producing in excess of 1 
million tons of crude iron ore, had attained 
their half-year quotas. During October the 
Yopo mine, which produces relatively high- 
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grade ore, as well as the Chongsan, Song- 
chon, and Suan mines were reported as 
having successfully achieved their yearend 
targets. At Pyongsu a new working was 
opened in 1967 which was to more than 
double output at that mine. 

Iron and Steel.—By yearend 1967 it ap- 
peared that negotiations with Vereinigte 
Oesterreische Eisen und Stahlwerke, A.G., 
the important Austrian steel firm, for con- 
struction of a major new steel plant had 
finally been terminated. As no other facil- 
ities were erected during the year, em- 
phasis was placed on increasing production 
through expansion and more efficient use 
of existing equipment. At the Kangson 
plant all output goals were declared to 
have been met at midyear. These included 
crude steel and rolled steel, which slightly 
earlier had been reported running 27 and 
20 percent, respectively, ahead of the 
previous year’s pace. The heat time of the 
plant’s Bessemer converter allegedly was 
reduced 90 minutes by expanding the use 
of oxygen and adopting the method of in- 
jecting pulverized lime. A blooming unit 
was credited with having produced a rec- 
ord 360,000 metric tons during 1967. Fa- 
cilities at the raw material storage area, 
blooming mill, and pipe shop were aug- 
mented. Zinc-coating equipment was added 
at the wire shop and tin-plating equipment 
at the sheet shop. 

Production schedules at the important 
Hwanghae, Kimchaek, and Chongjin 
plants were all reported as having been 
reached or exceeded at midyear. The heat 
time of open hearth furnaces at Hwanghae 
was reportedly reduced substantially; the 
No. 6 open hearth was allegedly produc- 
ing twice as much steel in August as at 
the beginning of the year. New zinc- and 
tin-plating facilities came gradually into 
operation during 1967 at Hwanghae, and 
output from these facilities was alleged to 
have increased by one-half. At Kimchaek 
a new deoxidizing unit was reported in- 
stalled and a sintering shop expanded. As 
a result of remodeling, the blooming mill 
at Chongjin improved its operating effi- 
ciency. 

During 1966, 50 new steel products, in- 
cluding seamless steel pipe and heat- 
resistant stainless steel, were said to have 
been manufactured. Calls continued to be 
made in 1967, nevertheless, for expanding 
the types and quality of steel produced. 
Particular attention was drawn to cold 
rolling and thin plates. Much of this in- 
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terest can probably be attributed to the 
important position steel products, particu- 
larly tools, occupy in North Korea’s foreign 
trade. 

In the future, because of the shortage of 
coking coal, the expansion of pig iron 
production was declared largely dependent 
on the creation of additional granulated 
iron facilities using anthracite or powered 
bituminous coal rather than coke. While 
a new 200,000 to 300,000 ton-per-year 
granulated iron plant at Kangson was pro- 
posed, the complete technology of this 
process apparently had not been satisfac- 
torily worked out. 

Nonferrous Metals.—A number of ore- 
dressing units were added and several 
smelters enlarged during 1966 and 1967. 
The Komdok lead-zinc mine was the prin- 
cipal identified recipient of new ore-treat- 
ment facilities; by the end of November 
this mine was reported to have met its 
yearend target, including the higher output 
expected because of the commissioning of 
the new unit. The Nagyon copper mine 
apparently met its midyear goal and the 
Kapsan copper mine, one of the two main 
copper mines in North Korea, claimed to 
have fulfilled its entire 1967 quota by 
October. 

The Munpyong lead-zinc smelter on the 
eastern coast, with a zinc capacity of over 
60,000 tons per year, and the Namp’o 
smelter on the western coast, which had at 
least a 20,000-ton zinc capacity and a 
5,000-ton copper capacity both received 
unstipulated capacity increases. At Namp’o, 
major increases in output over half-year 
1966 were declared at midyear 1967 in its 
smelting, refining, and rolling shops. By 
October North Korea’s third major non- 
ferrous smelter, the Hungnam plant on the 
eastern coast, had reportedly overfulfilled 
its entire 1967 objective. 

Construction of an alumina plant, as the 
first step in creating an aluminum indus- 
try, was mentioned as a future project of 
yreat importance. 


NONMETALS 


Cement.—Additional large kilns with 
associated rock crushing equipment were 
scheduled for installation at the existing 
Madong and Sunghori cement plants in 
1967. Construction at Humhung of a 
relatively small, new 10,000-ton-per-year 
plant using local raw materials, reportedly 
begun in 1966, apparently continued in 
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1967. The Sunghori plant was specially 
cited near yearend for having increased its 
output above goals. Better use of existing 
equipment was reported during 1967 at 
most of the major plants. 

At yearend 1967 Madong was believed 
to be the most important producer in 
North Korea; facilities at two installations 
at Madong probably had a capacity in ex- 
cess of 1 million tons. Sunghori and Haeju 
were also apparently major producers, with 
Capacities somewhere between 500,000 and 
1 million tons. 

Fertilizer Materials. —Production of fer- 
tilizers, which probably exceeded 1 million 
metric tons in 1966, was targeted to rise 
by some 40 percent during 1967. Both 
nitrogenous and phosphatic fertilizer capac- 
ities were expanded. Facilitics for the out- 
put of nitrolime were expanded at the 
Chongsu and Sunchon plants, with an en- 
tirely new unit commissioned at Sunchon 
in April 1967. At Hungnam, where a 250- 
ton-per-day urea unit went on stream in 
1966, construction began on a second unit. 
The fourth and last stage of an ammonia 
synthesis plant, based on anthracite gasi- 
fication, was completed, along with a sul- 
furic acid unit. As a result, production of 
ammonium sulfate was stated to have 
risen 28 percent during the first half of 
1967. An urea unit was also being built 
at the Aoji plant in 1967, after an ex- 
pansion of ammonia production capacity 
in 1966. The first stage of a new ammonia 
synthesis unit similar to that at Hungnam 
was finished in April 1967, and the second 
stage started. Negotiations initiated with 
Japanese interests in 1965 for the purchase 
of urea and ammonia plants remained un- 
concluded at yearend 1967. 

Strenuous and apparently successful ef- 
forts were made to increase the supply of 
apatite used to produce superphosphates. 
The important Tongan and Pakchon mines 
were reported to be overfulfilling their out- 
put quotas during 1967 by a wide margin. 
A cableway and additional ore crushing 
and concentration units were being con- 
structed at the Tongan mine. 

Magnesite.—Production plans at the 
Yongyang magnesite m'ne, North Korea’s 
leading producer, were apparently greatly 
exceeded in 1967. Exports of magnesite 
and magnesia clinker continue to be im- 
portant items of foreign trade. The 
U.S.S.R. is the most important known 
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destination of magnesia clinker. The prin- 
cipal identified recipient of magnesite is 
Poland, which reported importing about 
82,000 metric tons in 1965 and 87,000 
tons in 1966. 


MINERAL FUELS 


Coal remains the basis of North Korea’s 
fuel economy, despite continuing imports 
of petroleum products from the U.S.S.R. 
and mainland China and an apparent 
U.S.S.R. commitment to assist in building 
a refinery. Coal mining is perhaps the 
economic sector where performance has 
come closest to meeting the ambitious 
goals set in recent years. Nevertheless, even 
greater efforts and investments seemed to 
have been considered necessary in 1967 to 
keep supply up with demand. About 195,- 
OOO meters of basic and 21,000 meters of 
preparatory tunneling were to be driven, 
and 13 million cubic meters of earth 
moved in 1967, mostly in connection with 
development work in the Yonghung area 
of South Hamyong Province. Activity here 
is to include the development of a strip 
mine which will eventually produce 1.5 
million metric tons of coal annually. 

During January-July production was 
claimed to be 10 percent above that of the 
same period of 1966, and productivity 
greatly increased through the installation 
of five new preparation plants. The large 
Anju bituminous coal mine, in South 
Pyongan Province on the west coast, was 
praised for having substantially exceeded 
its goal during the first half of 1967, as 
well as having met all its monthly and an- 
nual targets in the previous 4 years. Ra- 
tionalization was apparently being carried 
out successfully at Anju, with lower costs 
and greater productivity resulting. Appro- 
priate advance rock-driving was said to be 
taking place, at a 20 percent faster speed 
than before. Proper attention was also ap- 
parently being given at Anju to the un- 
covering of new reserves. The Aoji and 
Toksan mines were reported to have satis- 
factorily met their annual quotas by year- 
end 1967; the Yongdong mine, which pro- 
duces lump coal with a high caloric con- 
tent, and the Changan mine overfulfilled 
their 1967 targets. At midyear the Ham- 
yon, Kogonwon, Namjon, Samsin, Sin- 
chon, Sudong, and Ukok mines were cited 
as having reached or exceeded their goals. 


~The Mineral Industry 
of South Korea 


By R. A. Pense’ and Jean W. Pressler ’ 


During 1967 South Korea embarked on 
its second 5-year Economic Development 
Plan. Gross national product (GNP), pro- 
jected to rise by 7 percent annually, ac- 
tually increased 8.4 percent in 1967; this 
was only slightly less than the 8.5-percent 
average annual growth rate under the pre- 
vious 5-year plan. Of the total GNP of 
$3,664 million (1965 constant dollars)? in 
1967, the mining and manufacturing sec- 
tors accounted for about 22.3 percent, 
with the mining sector alone providing 
about 1.8 percent or $66 million. This 
amount was approximately 9.2 percent 
more than the previous year, largely be- 
cause of increased outputs of coal, non- 
metallics (particularly limestone, salt, and 
silica stone) and base metals and higher 
prices received for tungsten and gold. 
Several important mineral processing in- 
dustries, included in the manufacturing 
sector, such as cementmaking, fertilizer 
production, and petroleum refining, also 
contributed significantly to GNP in 1967. 

In terms of quantity, the mining index 
in 1967 was reported preliminarily at 
118.9, compared with 110.8 in 1966 
(1965=100.0). Indexes of individual com- 
ponents of the mining sector and of iden- 
tified mineral processing industries, on the 
same base year, were as follows: 


1966 1967 

Coal mning -2-2-2-2 113.3 119.7 
Metallic mining. -.______._______ 108.1 102.2 
Nonmetallic mining-____________- 104.1 138.9 
Petroleum and coal processing... 124.3 149.0 
Nonmetallic processing (including 

cement)____________________. 117.7 154.2 
Base metal processing__________-_ 119.3 129.0 
Metal products___._____________. 113.3 141.6 


Under the second 5-year plan the Gov- 
ernment proposed to channel approx- 


imately $65 million to the mining sector, 
slightly over half of which was to be in- 
vested in coal mining. Among the an- 
nounced objectives were (1) a rise of 
roughly 20 percent in coal production; 
(2) erection of an ore-preparation plant 
at the recently discovered Hongchon 
Chaun iron ore deposit; (3) mainten- 
ance of tungsten and bismuth national 
production levels through development of 
deep-level mining at the vital Sangdong 
mine; and (4) geochemical surveying of 
about 44,000 square kilometers to delin- 
eate metallogenic provinces, to be followed, 
if necessary, by the drilling of up to 150 
kilometers of samples and cores. 

Approximately $131 million was to be 
invested in the metal producing industries, 
the largest single portion of which ($85 
million) was for a new integrated iron and 
steel plant. The petroleum industry was 
to be allotted about $60 million, aimed 
principally at increasing refining capacity 
from 35,000 to 200,000 barrels daily. In- 
vestment of $45 million in the cement 
industry was intended to increase cement 
Capacity roughly 2.5 times to 4.5 million 
metric tons annually. About $174 million 
was scheduled for the expansion of chem- 
ical and fertilizer outputs, including the 
establishment of 2 petrochemical com- 
plexes. 

During 1967 much was done to imple- 
ment development plans. Tentative agree- 
ment was reached for the establishment 
of the new integrated steel plant. Petro- 
leum refining capacity at the one refinery 


1 Research specialist, Division of International 


Activities. 

2 Chief, Mining Branch, U.S. Operations Mis- 
on Korea, Agency for International Develop- 
ment. 

3 Where necessary, values have been converted 


from Won to U.S. dollars at a rate of Won 
270 = $US1. 
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at Ulsan was increased to 55,000 barrels in 
May, and further expansion to 110,000 
barrels in 1968 immediately begun. Site 
clearance work for a second refinery of 
55,000 barrels was initiated in March at 
Yosu on the south coast, and in April a 
tentative agreement was signed for the 
building of another refinery of roughly 
similar capacity. Cement capacity increased 
by 900,000 metric tons in 1967, and con- 
struction continued on a plant with an 
announced capacity of 1.7 million tons at 
Samchok on the east coast. A joint venture 
agreement was reached for the erection of 
a naphtha cracker vital to the establish- 
ment of the first petrochemical complex. 
Within the space of 1 month in early 
1967 three fertilizer plants went on stream, 
adding 200,000 tons of ammonia, almost 
500,000 tons of urea, and 360,000 tons of 
mixed fertilizers to South Korea’s annual 
fertilizer capacity. One of these new in- 
stallations was a nitrogenous fertilizer 
plant claiming to have the world’s largest 
prilled urea capacity. 

Foreign investment is expected to play 
an important role during the second 5- 
year plan. Roughly 30 percent of the total 
funding is to come from abroad, probably 
principally from the United States and 
Japan. Japanese capital has become prom- 
inent in steel and cementmaking, and U.S. 
funds in the petroleum refining and petro- 
chemical industries; both have invested 
heavily in fertilizers and electric power. As 
an encouragement to foreign investors a 
new Foreign Investment Law, said to be 
one of the most liberal in the Far East, was 
passed in 1966. 

Several organizational changes in Gov- 
ernment agencies were enacted in 1967 
which involved mineral resource develop- 
ment. The most important was the forma- 
tion of the Korean Mining Promotion 
Corporation to assist private mines by 
leasing mining equipment too expensive 
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for individual operators to purchase, con- 
ducting costly underground reserve explor- 
ation, providing technical advice and serv- 
ices, and recommending individual mining 
companies for Government and bank loans. 
U.S. technical and financial assistance, 
channeled largely through the Agency for 
International Development (AID) and 
including substantial amounts of surplus 
U.S. Government industrial equipment, 
was an important factor in the establish- 
ment of this organization. During the first 
year 11,000 meters of exploratory tunnel- 
ing was to be done at 56 mines and ma- 
chinery loaned to 150 operators. The Tae- - 
jon Mineral Laboratory was reorganized 
into the National Mining Research Center 
in order to take charge of experimental 
research and direct the technology used in 
survey work, mining, ore processing and 
refining, and ore analysis. The Office of 
Geological Survey (OGS), which has re- 
sponsibility for geological survey, prepara- 
tion of geological maps, ore deposit sur- 
veys, mineral research, and geophysical and 
geochemical exploration, also underwent a 
largely internal reorganization. 

The United States-based International 
Mineral Engineers (IME) continued to 
supply technical advice and aid to the 
South Korean mining industry through a 
contract with AID. In addition to assisting 
OGS in the geochemical surveying pro- 
gram, 40 percent of which was completed 
in 1967, IME submitted a number of in- 
vestigative reports on individual mines 
and mining prospects and carried out a 
training program in mine mechanics 
for machine operators. 

Despite the 175,000 kilowatts of gen- 
erating equipment added in 1967, bringing 
yearend public utility capacity to 944,000 
kilowatts, power shortages resulted in the 
latter half of the year. This retarded 
operations at cement and fertilizer plants 
and small mines. 


PRODUCTION 


South Korea continued to be a signifi- 
cant world producer of anthracite, tung- 
sten, bismuth, fluorspar, graphite, and 
talc. However, anthracite remained by far 
the most important mineral mined in 
terms of value to the economy, and pro- 
duction of it increased somewhat in spite 
of industry falterings which lead indirectly 
to a drop in coproduct amorphous graph- 


ite output. Japanese markets continued to 
play an important role in South Korea’s 
mining industry, with production of flu- 
orspar, crystalline graphite, pyrophyllite, 
talc, and particularly silica stone rising 
because of increasing demand in Japan, 
and iron ore output falling because of 
stronger competition from ores of other 
origin. Firm world prices stimulated a 
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further rise 1n output of metallic bismuth 
but could not arrest a 6-year decline in 
tungsten production. Under the impact of 
strong domestic demand and major plant 
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expansions, outputs of cement (and con- 
sequently limestone), 


Table 1.—South Korea: Production of mineral commodities 


(Metric tons unless otherwise specified) 


refinery products, 
and fertilizers increased substantially. 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Antimony concentrate (60 percent antimony) - - Steen Se See 97 110 
Bismuth: 
Concentrate (25 percent bismuth)... 528 500 e 400 e 350 e 450 
e Smelter (99 percent bismuth). ..._....-.--- 135 132 80 97 112 
opper: 
Ore (2 to 10 percent eopnper). 12 ,297 12,147 "22,184 21,073 15,561 
Content of metal * coco 615 850 r 1,143 r 1,156 1,400 
Electrolytic... -----------2------------- 2,379 2,810 r 2,697 3,872 3,698 
Gold, fine 1... troy ounces.. 90,092 15, 791 62 , 836 60,765 63,337 
Gold-silver ore ------------------------ as SE Soe 29,055 NA 
Iron and steel: 
Iron ore and concentrate (55 percent iron) 
thousand tons. . 501 685 735 789 698 
Pig iron EE do___- r rq r 26 r 43 e 31 
Steel ingots (mostly from scrap)..._._do.... 162 r 167 r 190 r 215 e 329 
Concentrate (55 percent lead)... 3,834 6,695 8,849 13,890 17,607 
A A SE e 40 e 800 1,608 2,987 
Manganese ore (35 percent manganese) ____-__- 4,155 4,312 6,691 5,972 7,241 
Molybdenum concentrate (90 percent MoS2)--- 130 223 376 553 516 
Nickel ore (3 percent oiekeli -------------- 855 r 608 37 E E 
Silver, fine. .--------- thousand troy ounces. _ 444 404 434 499 588 
Tin eoncentrate 0-0. long tons. - as Got r3 55 66 
Tungsten ore and concentrate (70 nt tung- 
ji sten trioxide)______________-_--_____---_-.- 4,740 4,657 3,837 3,703 3,648 
inc: 
Concentrate (50 percent ne)... 2,260 5,080 14,232 23,386 27,428 
A A A alee 2,568 ,1 3 r 1,286 ,06 
Blectrolytic..............-..-.---..---.- ao BE to 1,424 2,548 
Nonmetals: 
Asbestos- --------------------------------- 1,923 1,272 1,551 623 2,166 
Barite (95 percent barium sulfate)_..______-_- E 2,758 2,743 1,287 36 ee 
RE (10 percent beryllium ode)... Se SE E EE 
RE AAA AA _thousand tons. ` 778 1,242 1,614 1,884 2,440 
Diatomite (80 percent silicon dioxide)._....... 1,694 r 563 579 275 ,238 
Peldsparsc oo le los 11,575 13,684 15,845 15,294 16,817 
pide Weg (75 percent calcium fluoride)........ 39,785 56,397 39,167 32,008 56,968 
raphite: 
Amorphous (75 percent carbon). ._...... - 387,985 262,882 254,251 128 , 780 61,455 
Crystalline (85 percent carbon)._.......... 1,692 2,076 e 2,161 2,426 
EA A 52,262 60,536 72,244 112,284 102,676 
Limestone (48 percent calcium oxide) 
thousand tons. - 1,363 2,220 3,090 2,926 3,916 
Mongaate -2222022 SEN GE r25 12 13 
ARA AR 33 60 171 3,745 4,411 
Pyrophyllite----- o o ooo coco 32,811 46,158 48,914 54,690 66,952 
Salt (80 percent sodium chloride) 
thousand tons. _ 230 386 669 393 524 
Silica sand (95 percent silica)______.___...... , 3638 49,718 34,008 *37,743 43,958 
Silica stone (98 percent gilles)... 26,673 57,064 74,251 99,512 228,803 
NANA AAA AS 32,393 43,900 35,732 53 ,609 56,280 
Mineral fuels: 
Carbon: black: o is 125 315 329 e 400 NA 
Coal, antbhracdte .-------- thousand tons. - 8,858 9,622 10,248 11,613 12 E 
Fuel briquets (anthracite-clay mini... do___- , 452 5,976 6,738 NA NA 
AA and ee aig do. 116 r 62 r 107 r 75 2100 
Petroleum refinery products SCH 
Gasoline. ___- thousand 42-gallon barrels_- Pen 583 1,411 2,020 2,615 
Solvent- o ccoo do. Sc 11 33 r 53 elt 
Kerosine- `- -2-2-2 ------------ do ` GE 316 512 r 735 1,366 
Jet fuel: cua hese do E 0 421 r 740 842 
Distillate fuel oil_________....-.-. do. EE 1,150 3,076 r 3,862 4,036 
Residual fuel ol... E do. EES 2,721 4,635 5,236 7,272 
Liquefied petroleum gases. ...-.... do SEN NA 58 99 
Other EE do SEN E SE SE 687 
e Estimate. r Revised. NA Not available. 


1 Officially reported gold only. 


2 Includes 492,000 barrels of naphtha and 184,000 barrels of asphalt. 
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TRADE 


Minerals and mineral products have 
been of decreasing importance in South 
Korea’s overall trade in recent years. Min- 
eral exports in 1967 accounted for only 
about 11 percent of total exports of $320.2 
million, compared with 16 percent in 
1966 and 24 percent in 1965. Imports of 
minerals constituted 22 percent of overall 
imports of $999.5 million in 1967, com- 
pared with 29 percent in 1966 and 31 per- 
cent in 1965. The following shows this 
overall trend and the changes in the major 
components of South Korean mineral trade 
1965-67 : 


Value 
(million dollars) 


1965 1966 1967 » 
Exports: 
Mineral commodities: 
Metallic ores 
(mostly tungsten 
and Iron)... r17.3 20.9 21.6 
Nonmetallic ores... 4.3 4.7 5.8 
Iron and steel__._.. 12.7 8.1 1.9 
Other... 6.4 4.9 8.6 
Total 40.7 38.6 32.9 
Other commodities... .-. 184.4 210.9 287.3 
Total exports..._.__... 175.1 249.5 $20.2 


Imports: 
Mineral commodities: 
Iron and steel scrap 
Nonmetallic ores 


pat 
pat 
H 
Wu 
ke 
aJ 
on 


(including crude 
fertilizer ma- 
terials)________- 4.7 5.1 12.6 
Manufactured fer- 
tilizer materials ` 65.8 88.9 43.9 
Iron and steel. ` ` 24.7 89.5 59.3 
Nonferrous metals 
and products... 9.0 11.2 12.4 
Nonmetallic prod- 
ucts (mostly ce- 
ment)... 5 6.1 12.5 
Petroleum and 
products... 28.9 40.6 59.4 
Other. ____._____- 4.7 4.8 2.1 
Total), 144.4 209.5 219.7 
Other commodities... 305.6 527.1 779.8 
Total imports. `. 450.0 736.6 999.5 
r Revised. P Preliminary. 


1 Total of listed figures only. 


The most important individual mineral 
export items in 1967 were tungsten and 
iron ore, valued at $11.0 million and $6.1 
million, respectively. Drastic cutbacks in 
purchases of South Korean galvanized 
sheets by the United States for use in 
South Viet-Nam were responsible for a 
sharp decline in iron and steel product 
exports. Imports of iron and steel scrap, 
used in making steel, and iron and steel 
semimanufactures, obtained for rolling 
and galvanizing, reached new highs in 
1967 as domestic steel demand spiraled. 
Imports of petroleum and petroleum prod- 
ucts also apparently set a record because 
of rapidly growing internal consumption, 
spurred on by Government policies favor- 
ing the use of petroleum over coal. Under 
the impact of a developing fertilizer in- 
dustry, total imports of fertilizers, both 
crude and manufactured, fell to about 
$50 million, some 40 percent lower than 
in 1966. 

South Korea’s principal trading partners 
in 1967 continued to be the United States 
and Japan. Of South Korea’s total com- 
modity import trade approximately 31 per- 
cent, valued at $305.2 million and includ- 
ing large amounts of iron and steel scrap 
and fertilizers, and 43 percent of the com- 
modity export trade, valued at $137.2 
million, was with the United States. Of 
commodity imports, Japan accounted for 
about 44 percent valued at $443.1 million, 
which included substantial quantities of 
iron and steel products and fertilizers, but 
only about 25 percent of its exports, val- 
ued at $95 million and including iron ore, 
tungsten, lead, and zinc concentrates and 
various nonmetallics. 
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Table 2.—South Korea: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


Metals: 


Aluminum, unwrought and semimanu- 


Steel ingots and other primary forms 
Semimanufactures-______.____--_.-- 
Lead concentrates________.______----- 
Manganese ore o ooo 
Molybdenum concentrate. ----------.-- 
Monazite..------0 coco oo 
Silver, unwrought and semimanufactures 
thousand troy ounces. - 

Tin concentrate. -____..._-.. long tons. - 
Titanium ore -2-222 ---------- 


Concentrate (includes synthetic 
scheelite)- -__-_- 


DidtOMmite ee i a ke 
Dolomite (includes calcined)..-.__-.--- 
Feldspar. --------------------------- 
Flint pebbles- ------------------------ 
Fiuorepar ooo 
Graphite: 

Amorphous. -_.___..._------------ 


Crystalline. - -------------------- 
e EE 
Leucite, nepheline and nepheline syenite - 


Quartz and quartzite...______.________- 
Refractory clays (mostly pyrophyllite) . - 
Silica sand 
Stone, crushed, p.e8 
MM De EE 


Slag from other nonmetallic waste 
derived from iron and steel manufac- 


1965 


203 
64 


2,936 


4,106 


13,914 
e 70 


1,114 
54,884 


1 
19,712 
4,618 
3,134 
32,527 


43,124 


11,880 
204,961 


1966 


80 
84 


707 
641,358 


4,577 
39,218 


51,908 


8,456 
62,464 


Principal destinations, 1966 


Iran 40; Hong Kong 28. 
NA. 


South Viet-Nam 245; West Germany 
214; Japan 169. 
Japan 630,803; Taiwan 10,555. 


All to Japan. 


South Viet-Nam 33,179. 

Japan 11,528; Mexico 244. 

All to Japan. 

Japan 891; South Viet-Nam 54. 
Mostly to Japan. 


All to United Kingdom. 
All to y RE 
United Kingdom 20; Japan 5. 


Republic of South Africa 4. 


Japan 877; Mexico 682; Belgium 672; 
nited Kingdom 643. 

All to Japan. 

All to Japan. 


ES 16,676; South Viet-Nam 
Japan 70; Hong Kong 20. 

Japan 12,805. 

Japan 931; Taiwan 570; Philippines 109. 
Japan 4,267. 

Japan 35,991; Taiwan 1,860. 


Japan 36,248; Australia 12,409; Taiwan 
2,123 


Japan 8,916. 

Japan 28,316. 

Japan 10,158; Taiwan 900. 

Mostly to Japan. 

All to Japan. 

Mostly to Japan. 

All to Japan. 

South Viet-Nam 19,602; Japan 506. 

Japan 32,607; South Viet-Nam 1,949; 
Philippines 1,920. 


All to Japan. 
Japan 62,463. 


e Estimate. r Revised. 


Source: Foreign Trade of Korea, 1966. Customs Bureau, Ministry of Finance; Statistical Office of the United 
Nations. 
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Table 3.—South Korea: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 
Aluminum and alloys, all forms. . .....- 


Copper and alloys, all forms. ---------- 


Ferroallovng -2-2-2-2 
Steel ingots and other primary forms 
Semimanufactures: 


Rails oo se eee dae 


Pipes, tubes and fittings...._..- 

Otheëer vec oxco EE S 
Lead, scrap and onerought 
Manganese ore ooo 
Mercury. 76-pound flasks.. 
Nickel and alloys, all forms. _____._..-.. 
Tin and alloys, all forms. - - Long tons. - 
Titanium: 


Dioxide- -- 222-222 

Zinc and alloys, unwrought and semi- 
manufactures- -_----------------- 
Nonmetals: 
Asbes 


Fertilizers: 
Crud 


mp æ wm o em vm em mm wm mm mm mm ww mm em e mm wg mm es 


Phosphatic.. --.------.-------- 
Potassic--.--.---------------- 


Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. ` 
Refinery products: 


Gasolíne---------.---- do...- 
Distillate fuel ol. _.__ do 
idual fuel ol ` do___. 
Lubricants- ______..-_- an 
Pitch and asphalt...... do 
Other do 
e Estimate. r Revised. 


1965 


7,375 
1,104 


77,129 
9,252 


424 
13,357 


13,524 
111,352 
22,653 
13,827 
5,708 


2,378 
1,847 


44 
1,594 
8,932 
6,385 


6,069 
209 


56,407 
573,442 
8 


r 11,151 


1966 


10,046 
1,152 


195,624 
51,227 


172 
57,879 


38,556 


154,940 
20,170 
49,888 


104,874 
53 


12,070 
177, We: 


12,190 
20,943 


237,372 
339,046 
315,360 
27,533 
71,384 


299 
22,040 


1,118 
63,365 
27,251 


14,130 


Principal sources, 1966 


United States 2,542; Japan 2,421; Hong 
Kong 1,882. 
United States 944; Japan 126. 


United States 193,511. 

Republic of South Africa 33,104; Japan 
17,041. 

Japan 167. 

Japan 57,769. 


Japan 33,229; 
2,867 


Japan 152,774. 
Japan 20,169. 
Japan 47,507; 


1,043. 
Japan 103,922. 
Japan 1,299. 
Japan 3,607. 
All from Thailand. 


United States 57; Japan 9. 
United States 142; Malaysia 65. 


Belgium-Luxembourg 


Belgium-Luxembourg 


All from Australia. 
United States 1,462; Japan 181. 


Japan 4,882; Peru 1,155. 


United States 9,985; Canada 1,830. 
Japan 177,591. 
Al from Japan. 


All from United States. 
United States 20,918. 


Japan 165,696; United States 71,676. 

United States 276,424; Morocco 29,870. 

United States 283,052; Morocco 9,924. 

United States 27,531. 

Mexico 60,306; Canada 4,000; United 
States 4,000. 

Japan 169; Taiwan 130. 

United States 16,028; Japan 3,605; 
Canada 2,407. 


All from Japan. 
Japan 39,247; Australia 24,118. 
Al from Japan. 


Mostly from Kuwait. 


All from Japan. 

Iran 275; Unspecified 118. 
Unspecified 1,444; Japan 243. 
Japan 147; Taiwan 11. 
Japan 192; Taiwan 27. 

Japan 21; United States 12. 


Source: Foreign Trade of Korea, 1966. Customs Bureau, Ministry of Finance; Statistical Office of the United 


Nations; Korea Oil Company. 
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COMMODITY REVIEW 


METALS 


Copper, Lead, Silver and Gold.—The 
Changhang smelter-refinery remained the 
focus of the nonferrous metal industry. 
Output of refined metals in 1967 included 
3,361 tons of copper, 2,987 tons of lead, 
about 543,000 troy ounces of silver, and 
20,287 troy ounces of gold. 

The Dalsang copper-tungsten mine pro- 
duced the greatest tonnage of copper con- 
centrates (3,995) but was exceeded in 
terms of output value by the lower quan- 
tity but higher quality concentrates from 
the Kunbuk copper mine. New mills have 
been proposed at Kunbuk, where concen- 
trates are presently hand processed, and at 
the formerly important 11 Kwang copper 
mine north of Pusan, currently being 
reactivated. The Yeong Hwa lead-zinc 
mine of the Young Poong Mining Com- 
pany, Ltd. (Young Poong) was again by 
far the leading producer of lead concen- 
trates, with 9,873 tons. The projected 
opening in 1969 by Young Poong of a 
new lead-silver mine near Inchon could 
more than double 1967 output of silver, 
over 90 percent of which now comes from 
Changhang as a byproduct of lead smelt- 
ing. Reserves at the Young Poong’s new 
Bupyong property are estimated at 1 to 3 
million tons of ore containing 330 grams 
per ton of silver and 3 percent lead. The 
Changhang smelter and the Daimyong 
Mining Co. were the leading suppliers of 
the officially recorded gold production. 
Total output from the more than 150 ac- 
tive gold mines and placer deposits, how- 
ever, is estimated to be twice that reported, 
as producers are not legally required to 
report output. 


Iron Ore and Steel "The Yangyang 
mine, which produced 282,000 tons in 
1967, remained the largest source of iron 
ore in South Korea. The second ranking 
(157,000 tons) Mulkum mine, however, 
was to be expanded in 1968 to virtually the 
same size. Investigation of the Hongchon 
Chaun deposit of magnetite ore, discovered 
in 1965, continued with core drilling and 
ore testing. 

Consumption of iron and steel continued 
its 15 percent per annum rise of recent 
years, reaching 723,000 tons in 1967. This 
demand was met principally by privately 
owned plants which remelted imported 
U.S. scrap in electric furnaces. 


Within last 2 years an estimated 300,- 
000 tons per year of electric furnace steel 
capacity has been added. The principal 
steel industry addition in 1967, however, 
was the opening at Masan of the Korea 
Steel Co. plant with a steel capacity of 
420,000 tons yearly. DEMAG A.G. of the 
Federal Republic of Germany agreed in 
1967 to convert the Inchon Steel Making 
Co. plant at Inchon into an integrated 
operation through the addition of iron- 
making facilities. When completed, 125,000 
tons annually of sponge iron will be pro- 
duced from South Korea’s relatively low- 
grade iron ore by the SL/RN process in a 
rotary kiln. Indigenous anthracite will be 
the principal fuel. 

In October 1967 the Government 
reached a tentative agreement with Korea 
International Steel Associates (KISA), an 
international consortium of eight companies 
from five countries, for the development of 
a conventional steel mill with an initial 
annual capacity of 600,000 tons of crude 
steel. Headed by Koppers Company, Inc. 
of Pittsburgh, KISA is to design, construct, 
and probably help finance, the under- 
taking. At the turn of the year, however, 
the KISA arrangement was still rather un- 
certain. 


Tungsten and Bismuth.—Most of the 
decline in output resulted from lower pro- 
duction at the Sangdong mine, principal 
source (81 percent in 1967) of mined tung- 
sten. Output was 2,926 tons of natural and 
synthetic scheelite concentrates. A deep 
shaft sinking program was finally begun at 
Sangdong in order to allow deeper mining 
and longer term development of the mine's 
16 million tons of indicated reserves of 
0.70 percent WOs, 0.06 percent MoSs, 
and 0.05 percent bismuth. The daily ore 
treating capacity of the mine flotation mill 
is being expanded from 1,200 to 1,800 tons. 

Most of the 1967 bismuth production 
also originated from the mill at Sangdong, 
where a sulfide concentrate averaging 25 
percent bismuth was extracted. Potential 
for increased bismuth production at sev- 
eral dormant or undeveloped mines is con- 
sidered good. 


Zinc.—Refined zinc was produced solely 
at the Tongshin zinc refinery which 
operated at only 50-percent capacity during 
1967. Vigorous expansion work was taking 
place at the Yeong Hwa mine which pro- 
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duced 13,804 tons of zinc concentrates, 
half the national mine output. A 20,000- 
ton-per-month ore treatment plant was 
completed there in 1966 and plans were 
made for bringing an on-site zinc refinery 
with an annual capacity of 7,500 tons on 
stream in 1969. 


NONMETALS 


Cement.—Despite a 42-percent capacity 
increase, about 480,000 tons of cement had 
to be imported in 1967 to meet domestic 
requirements of nearly 3 million tons. Lag- 
ging plant completions and reluctance of 
producers to build inventories during slack 
periods were reportedly responsible for 
part of the shortage. Production capability 
was divided between five companies with 
as many plants, as follows: Hanil Cement 
Co. at Tanyang (700,000 tons); Korea 
Cement Co. at Mungyong (500,000 tons) ; 
Ssangyong Cement Co. at Yongwol (700,- 
000 tons); Tan Yang Cement Co. at 
Chechon (400,000 tons); and Tong Yang 
Cement Co., Ltd., at Samchok (700,000 
tons). 


Fertilizer Materials—At Ulsan, the Jap- 
anese-built plant of the Korea Fertilizer 
Co. started up in April with a capacity of 
200,000 tons of ammonia and 330,000 tons 
of prilled urea. Virtually identical urea- 
mixed fertilizer plants, constructed by the 
Fluor Corp. of the United States, opened 
in March at Ulsan and in April at Chin- 
hae, near Pusan. Both the Ulsan plant, 
owned by the Yong Nam Chemical Fer- 
tilizer Co., Ltd., and the Chinhae plant, 
owned by the Chinhae Chemical Co., Ltd., 
had a capacity of 84,000 tons of urea and 
180,000 tons of mixed fertilizers. Naphtha, 
now imported but later to be obtained 
from indigenous refineries, is the principal 
feedstock for the two plants. As a result of 
these three plant completions, 10- to 15- 
percent reductions in the prices of most 
fertilizers were ordered by the Govern- 
ment. 


Fluorspar.— Among the mines reporting 
fluorspar production in 1967, the Kumi, 
with an output of 11,494 tons, and the 
Changwol, with 10,559 tons, were the most 
important. 


Graphite.—Output of the valuable crys- 
talline graphite increased despite a heavy 
tariff and other restrictions placed on it in 
Japan. The most important of the three 
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active mines was again Shiheung, which 
produced 1,700 tons. 

Production of amorphous graphite, fre- 
quently extracted jointly in mines with 
anthracite, fell largely because of adverse 
conditions in the coal industry which 
affected the combination mines more 
severely. The principal mines were Wolm- 
yong and Bongmyong, which produced 
24,172 and 18,117 tons, respectively. 


Kaolin.—The Tansong (13,299 tons) 
and Hadong (10,292 tons) were the largest 
of the active kaolin mines in 1967. While 
the single largest consumer continues to be 
the Japanese chinaware industry, the Gov- 
ernment is attempting to develop these 
resources for internal use through the 
establishment of a ceramics center at 
Masan. Some 15 ceramics producing plants 
are now under construction around a ben- 
eficiation plant completed there in 1964. 


Salt.—All production comes from about 
30,000 acres of salterns, located principally 
along the west coast. Plans have been 
made by the Government to invest some 
$580,000 in improving the quality of the 
salt and inereasing output, currently ob- 
tained by hand methods. Expected growth 
in demand for high-quality salt by the 
emerging alkali industries is the principal 
reason for the Government action. Two 
plants with a total capacity of about 100,- 
000 tons of soda ash, as well as 45,000 tons 
of ammonium chloride, were believed 
under construction in 1967. 


Silica Stone (Quartzite).—Under the 
impetus of growing Japanese markets, out- 
put of silica stone has risen in recent years 
from insignificance to become an im- 
portant earner of foreign exchange. Both 
production and exports more than doubled 
between 1966 and 1967. Of the total 1967 
output about 46 percent, or 97,000 tons 
worth $844,000, was shipped to Japan. The 
larger mines in 1967 included Changchon, 
Yanggu, Chungju, Chiyae, and Hakdong, 
although none accounted for as much as 
10 percent of total production. 


Talc.—Among the nonmetallics talc re- 
mained the largest earner of foreign cur- 
rency. Exports of both milled and lump 
talc, about three-quarters of which went 
to Japan, earned $1.2 million in 1967. The 
largest source by far of talc remained the 
Tongyang mine with a 46,842-ton pro- 
duction in 1967. 


THE MINERAL INDUSTRY OF SOUTH KOREA 


MINERAL FUELS 


Coal.—Despite a 7-percent increase in 
production to 12.4 million tons, the in- 
dustry experienced severe difficulties ap- 
parently associated with the Government's 
intentions of deemphasizing coal in na- 
tional energy policy. About 7,000 of the 
coal mining force of 35,000 was alleged to 
have been laid off work, while stockpiles 
reportedly reached record levels. Prices 
set too low for profit under conditions 
of rising costs were blamed by private 
operators as the major handicap, but even 
the Government-owned sector of the in- 
dustry was having difficulty in obtaining 
sufficient operating funds. Temporary al- 
leviation was offered by the Government 
in the form of loans to mine operators 
to pay wages due to workers, an agree- 
ment to buy and stockpile as much coal 
as possible, a request to the Government- 
owned Korea Electric Corporation to in- 
crease the proportion of coal burned in 
its powerplants as much as possible for the 
time being, a rise in the number of urban 
areas approved for the use of coal, and 
consent for an increase in coal exports to 
Japan. 

Rationalization measures continued in 
1967. In eight coalfields, each yielding less 
than 300,000 tons annually, the privately 
owned mines were consolidated into single 
operating companies which were in- 
tended to assume greater importance in 
future coal production. At Changsong, the 
largest coal mine in South Korea and one 
of the eight owned by the Government’s 
Daihan Coal Corp., work progressed on the 
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AID-assisted project of deepening the main 
shaft to 650 meters. When completed in 
1968 the mine will be able to produce 1.4 


million tons annually. 


Petroleum.—South Korea continued to 
rely on imported petroleum for all its 
liquid fuel requirements. Three test wells 
drilled near Pohang with a rig and crew 
borrowed from the Chinese Petroleum 
Corp. of Taiwan proved dry, underscoring 
the country’s lack of any petroleum re- 
sources. 

Recent Government decisions favoring 
the use of residual fuel oil over coal in 
powerplants and heating units were re- 
portedly the key factors in an estimated 
one-third rise in petroleum consumption 
in 1967. All indigenously refined products 
continued to come from the Ulsan refinery 
of the largely Government-owned Korea 
Oil Corp. Construction was officially de- 
clared to have started on a second refinery 
at Yosu. Some doubt remained, however, 
whether this refinery, a joint venture of 
the Lucky Chemical Co. (connected with 
the Honan Oil Corp. of South Korea) and 
the California Texas Oil Corp. of the 
United States, would be completed at this 
site, in view of the Government's apparent 
decision to locate its second petrochemical 
complex elsewhere. Another joint venture 
agreement was reached between Esso In- 
ternational Inc. of the United States and 
the Hanyang Oil Co. of South Korea to 
establish a third refinery at an undeter- 
mined site. At all three refineries the US 
participant is supplying crude oil under a 
long term contract. 
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The Mineral Industry of Kuwait 


By James A. West * 


Despite a high level of crude oil pro- 
duction during 1966 and 1967, Kuwait 
relinquished its long-held position as the 
leading Near East area oil producer to 
Saudi Arabia. Nevertheless, it ranked as a 
major producer with an output of 2.3 mil- 
lion barrels per day, accounting for about 
23 percent of area production and 7 per- 
cent of world crude oil production in 1967. 

As in recent years, the petroleum in- 
dustry in 1967 continued to provide more 
than 95 percent of all government revenues 
and foreign exchange earnings. In 1966 
and 1967, government revenues from oil 
companies operating in Kuwait and in the 
Kuwait-Saudi Arabia Neutral Zone 
amounted to about $650 million each year. 
A supplemental royalty expensing agree- 
ment between the Government and the 
Kuwait Oil Co. (KOC) was ratified by 
the Kuwait National Assembly on May 2, 
1967, effective retroactively to January 1, 
1964. Under the agreement, royalty pay- 
ments are treated as an expense for tax ac- 
counting purposes rather than as a direct 


reduction in tax obligation. In effect, it 
will increase the Government’s share of oil 
revenues by 2 to 3 percent. In May, the 
Government received an estimated $109 
million as a retroactive payment. 

Construction of plant facilities at the 
Government-sponsored Shuaiba industrial 
area progressed satisfactorily. The Kuwait 
Chemical Fertilizer Cc. began production 
of ammonium sulfate and continued con- 
struction of related facilities to produce 
urea. Upon completion, these plants will 
have a daily capacity of 500 tons of am- 
monium sulfate and 550 tons of urea. 
Construction of the Kuwait National 
Petroleum Co. (KNPC) oil refinery pro- 
ceeded as scheduled. Additional petro- 
chemical and other industrial development 
projects remained under active considera- 
tion. Under terms of a joint venture agree- 
ment, a Turkish company will build a 
chemical fertilizer plant at Mersin, Turkey 
with Kuwait capital. This plant will be 
supplied with liquid ammonia from Kuwait 
under a long-term contract. 


PRODUCTION 


The trend of annual increases in crude 
oil output to establish record highs each 
successive year continued through 1967; 
however, disruptions caused by the Arab- 
Israeli War and a partial oil embargo 
thereafter severely limited the rate of in- 
crease in 1967. Crude oil production at an 
average daily rate of 2,292,400 barrels 
during 1967 exceeded that of 1966 by 
only 0.74 percent. 


Construction materials and salt also 
were produced but quantities are not reg- 
ularly reported. In 1966, available data 
show that 49 million sand lime bricks, 
1,322 tons of lime, and 4,200 tons of salt 
were produced. These materials were 
valued at $2.7 million. 


1 Area specialist, Near East-Africa, Division 
of International Activities. 
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Table 1.—Kuwait: Production of petroleum and petroleum products 


(Thousand 42-gallon barrels) 


Commodity 1963 1964 1965 1966 1967 
Crude petroleum___________.___._._.-. 705, 471 r 774,816 791,903 830, 537 836,719 
Refinery products: NN ÓN 
Gasollnez. tina ts See ee 2,167 1,625 1,901 2,668 2,673 
Jet IA A sk ee S 204 202 224 357 393 
Kerosine- - 2 ooo coco 317 345 335 335 363 
Distillate fuel ol __................... 18,604 20,284 19,766 21,171 18,530 
Residual fuel ol .................... 38,419 41,455 41,878 42,270 42,228 
Licuefied petroleum van `, 1,774 2,886 4,030 7,969 «8,000 
Other refinery products____________-.- a 5,101 4,853 16,154 15,674 16,464 
Refinery fuel and Loss .....-...-.-... 7,483 6,457 539 491 673 
Total output, including refinery fuel 
and Loss o o 2 74.069 78.107 84.827 90.935 89.324 
e Estimate. r Revised. 
TRADE 
In 1967, Kuwait continued as a leading ` Value Mineral 
world petroleum supplier, accounting for (million dollars) Ge 
nearly 12 percent of total world petroleum Mineral Total share of 
t Oil ts f K it ] commod- trade tota 
exports. il exports from uwalt only ities (percent) 
(excluding those from the Kuwait-Saudi - l 
Arabia Neutral Zone) amounted to 755 ma el ee es a 
illi 1965__.__._- 1,203 1,24 
million barrels and _ were valued at an EEN SR an a 
estimated $1,300 million. Imports: 
l i 1965-------. 31 877 8 
Kuwait remained dependent on imports 1966________ 46 463 10 
f tot losd Seat d Trade balance 
or most of 1ts food, capital and consumer oe ` 1,172 866 Xx 
1966_______- 1,220 $41 XX 


goods, including all metals and most non- 
metallic minerals. The relative importance 
of mineral commodity trade to total trade 
during 1965 and 1966, the latest years 
for which statistics are available, is shown 
in the following tabulation: 


XX Not applicable. 

In 1966, iron and steel imports were 
valued at $26.9 million. The leading non- 
metal import was cement, valued at $12.2 
million. 


Table 2.—Kuwait: Exports of mineral fuels 


(Thousand 42-gallon barrels) 


Commodity 1965 


1966 Principal destinations, 1966 


FA e eS 


Crude petroleum_.___...... . 


SS oS i 


Refinery products: 


710.299 750.367 Italy 184,398; United Kingdom 127,157; 


Japan 123,520: France 58,167; Netherlands 
51, 689; Australia 23,993. 


Gasoline. 2.22. aaa LLL. oa 
l ight distillate 2020 12,164 
Distillate fuel oil. ___..__.... ye 18,696 
Residual fuel ol __.. 17,079 
l.iquefied petroleum gas... .... 4,031 

Total ee 51,970 

Bunkers, all flaga: 

Diesel oil... _.__._______.___.. ae 656 
Residual fuel oft... 24,044 


57,788 NA. 


565 NA. 


24,083 NA. 


_-————————— EEE 


NA Not available. 
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Table 3.—Kuwait: Imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals: 
Aluminum and alloys- -.....-..-. 290 
Copper and alloys. -.-.-.-.-.--.--- 120 
Iron and steel semimanufactures. - 133,684 
Lead and alloys.__............. 106 
Nonmetals: 
Asbestos. --------------------- 4,243 
Lë wee eel r 506,428 
Gypsum and limestone________-_- 6,629 
Marble oia so 7,535 
UG rs aes ee ied Soh eet eo Se oe 1,133 
Mineral fuels: Petroleum refinery 
products: 
Gasoline 
thousand 42-gallon barrels. 3 
Lubricants- ------------- do 69 
LR do 14 
r Revised. 


1966 Principal sources, 1966 


583 United Kingdom 254: Lebanon 122. 
298 Mainland China 100; United Kingdom 67. 
191,066 Japan 43,022; Belgium 34,822; mainland 
China 29,618; U.S.S.R. 18,228. 
150 Yugoslavia 90; United Kingdom 34. 


3,065 United Kingdom 1,286; Swaziland 1,150. 
729,123 U.S.S.R. 246,640; Rumania 162,999; Japan 
137,750; Iraq 70,611. 
8,308 Iran 4,189; Belgium 1,581. 
7,382 Italy 6,298; Iran 966. 
1,400 Iran 982; United Kingdom 193. 


15 Iran 14. 
104 United Kingdom 62; United States 26. 
28 Iran 15; West Germany 6. 


COMMODITY REVIEW 


METALS 


Iron and Steel The Kuwait Pipe Co. 
continued to produce spiral-welded pipe 
using imported Japanese steel. Proposals 
for the construction of additional plants to 
produce welded pipe were being considered 
but no new plans were announced during 


1966 or 1967. 


NONMETALS 


Construction Materials.—The Kuwait 
National Industries Co., owned jointly by 
the Government and private investors, in- 
creased its output of sand lime bricks, con- 
crete products, and asbestos-cement prod- 
ucts. No firm plans were announced for 
the construction of the proposed 150,000- 
ton-per-year cement plant by the company. 


MINERAL FUELS 


Petroleum.—The Kuwait Oil Co. 
(KOC) remained as the only oil producer 
in Kuwait proper and its petroleum opera- 
tions continued as the dominant industrial 
activity of Kuwait. Successful exploration 
and delineation well drilling resulted in a 
substantial upward revision of oil reserves 
during 1966 and 1967. Reported proved 
crude oil reserves as of January 1, 1968, 
were an estimated 70,000 million barrels,’ 
an increase of 11 percent within this 2- 
year period. 

The record oil production was from 


about 500 producing wells. Over 85 per- 
cent of production was from the greater 
Burgan Field (Burgan, Ahmadi, and 
Magwa). The Raudhatain field of northern 
Kuwait was the next largest producer. 
Minor quantities were produced from the 
Minagish, Umm Gudair, Sabriya, and 
Bahra fields. KOC continued the develop- 
ment of wells, injection plants, and pro- 
ducing facilities to meet increased produc- 
tion demands from these fields at maxi- 
mum efficient rates. KOC employed five 
contract rigs for exploration and develop- 
ment drilling and one company rig on well ` 
workovers. The company’s 250,000-bar- 
rel-per-day refinery operated at about 90 
percent of capacity. 

KNPC, the Government-controlled oil 
entity, continued to expand its activities in 
marketing, refining, and other petroleum 
operations. Final agreement was reached 
between KNPC and Hispanoil, a Spanish 
consortium of oil refining and banking in- 
terests, for joint oil exploration and devel- 
opment of concession areas previously re- 
linquished by KOC. Construction of the 
modern, 95,000-barrel-per-day export re- 
finery at Shuaiba proceeded as scheduled 
and is expected to begin operations in early 
1968. The $100 million plant will be the 
only installation in the world to use hydro- 
gen in all downstream process units. The 
hydrogen process results in sulfur removal 


2 Oil and Gas Journal. V. 65, No. 52, Dec. 25, 
1967, p. 118. 
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and maximum recovery of high-quality 
middle distillates. 


Natural Gas.—Nearly one-fourth of the 
1.1 to 1.2 billion cubic feet per day of 
solution gas produced with oil by KOC 
was utilized for industrial, injection, and 
related purposes. KOC increased use of gas 
for reservoir injection and pressure main- 
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tenance. The 50-million-cubic-foot-per-day 
injection plant in the Raudhatain field 
operated satisfactorily. Construction of the 
first phase of a plant in the Minagish field 
to inject 164 million cubic feet per day 
was completed and the plant was placed in 
operation in 1967. The Burgan injection 
plant was shut down throughout the year 
undergoing repairs. 


The Mineral Industry of Kuwait- 
Saudi Arabia Neutral Zone 


By James A. West * 


The Kuwait-Saudi Arabia Neutral Zone 
occupies a significant position among 
world mineral producers solely because of 
its., large petroleum resources. In 1967, it 
ranked sixth among Near East oil-produc- 
ing States and accounted for slightly more 
than 1 percent of world crude oil produc- 
tion. The Governments of Kuwait and 
Saudi Arabia received annual oil payments 
of an estimated $40 million each as their 
equal shares of oil revenues from the 
Neutral Zone in 1966 and in 1967. The 


rapid expansion of offshore oil produc- 
tion, important new oil discoveries onshore 
and offshore, and commissioning of a new 
refinery were the most noteworthy develop- 
ments in 1966 and 1967. 

By Amiri decree published on December 
24, 1967, the Government of Kuwait rati- 
fied documents relating to the final demar- 
cation of the land boundary of the Kuwait- 
Saudi Arabia Neutral Zone and the 
common boundary between Kuwait and 
Saudi Arabia. 


PRODUCTION 


Greatly expanded offshore crude oil pro- 
duction continued to offset declining on- 
shore output. As compared with that of 
1965, the 1966 offshore output increased 
by 40.5 percent to average 254,800 bar- 
rels daily while onshore production de- 
clined by 8.4 percent to 165,500 barrels 
per day. In 1967, offshore output exceeded 
that of 1966 by 11 percent but onshore 


production declined by 17 percent. 

The completion of a 30,000-barrel-per- 
day refinery at Khafji in October 1966 
raised the capacity of Neutral Zone crude 
oil processing plants to 190,000 barrels per 
day. 


1 Area specialist, Near East—Africa, Division 
of International Activities. 


Table 1.—Kuwait-Saudi Arabia Neutral Zone: Production of petroleum 
and petroleum products 


(Thousand 42-gallon barrels) 


Commodity 1963 1964 1965 1966 1967 e 
Crude petroleum- -------------------------__ 114,583 _ 131,416 132,285 153,482 152,862 
Refinery products: 
Residual fuel oil... oc... 27,390 28,694 31,984 30,133 26,000 
Other refinery products___.___.__.____- 2,107 2,200 2,891 3,516 3,000 
Refinery fuel and loss. 955 910 841 7178 1,000 
Total output refinery products. .._..._.-. 31,052 31,804 35,716 34,427 30,000 


e Estimate, 
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TRADE 


Exports of petroleum and refinery pro- 
ducts, the only mineral commodities traded 


in the Neutral Zone, were valued at an 
estimated $210 million in 1966. 


Table 2.—Kuwait-Saudi Arabia Neutral Zone: Exports of petroleum and petroleum products 
(Thousand 42-gallon barrels) 


Commodity 1964 1965 1966 Principal destinations, 1966 

Crude petroleum- -.....-.- 108,792 108,707 130,612 Japan 109,139; Italy 7,979; United States 6,806. 
Refinery products: 

Residual fuel oi... ` 17,876 16,398 16,772 NA. 

Other refinery products. 797 629 2,598 NA. 
Bunkers, all flags: 

Distillate fuel ol... e7 

Residual fuel ol. 3,598 2,340 2,836 


e Estimate. NA Not available. 


COMMODITY REVIEW 


MINERAL FUELS 


Petroleum.—The American Independent 
Oil Co. (Aminoil) and Getty Oil Co. 
(Getty) continued intensive oil exploration 
and development operations on their 
jointly owned onshore concession through- 
out 1966 and 1967. An important oil 
discovery was made in the northwest part 
of the concession at South Umm Gudair. 
The discovery well is just south of the 
Kuwait boundary and on the same struc- 
ture as the Umm Gudair field in Kuwait. 
Commercial quantities of oil were found in 
the Ratawi limestone zone at a depth of 
about 9,000 feet. Delineation and develop- 
ment drilling of 12 wells in 1967 confirmed 
South Umm Gudair as a major field. Two 
deep tests drilled during 1966 at Hamma 
and Arq in the southwest corner of the 
zone proved noncommercial. The Wafra 
field continued as the main oil producer 
although small quantities of oil were pro- 
duced from the South Fuwaris field. Nearly 
80 percent of the 423 producing wells in 
these fields are equipped with pumping 
units or were awaiting workover at year- 
end. 

Offshore, the Arabian Oil Co. Ltd. 
(AOC) operated one rig on development 
drilling in the Khafji field and completed 
five new wells in 1966. Two rigs were 


operated on development drilling through- 
out 1967. An exploration well drilled at 
Lulu in the eastern part of the concession 
near the median line apparently resulted 
in a substantial oil discovery in this area. 
The Lulu well reportedly tested oil in 
commercial quantities from the Ratawi 
limestone zone at a depth of about 9,000 
feet. A subsequent well, the Daura 1 drilled 
about 10 kilometers north of the Lulu well, 
also discovered oil, although the new field 
was reported to be separated from the 
Lulu structure. 

All oil production was from the Khafji 
field, which had about 50 wells connected 
to production facilities. Construction of 
new oil handling facilities was continued 
and installed capacity was expanded to 
about 300,000 barrels per day. 

On October 27, 1966, AOC formally 
inaugurated its new 30,000-barrel-per-day 
refinery at Khafji. The plant produced 
mostly bunker fuel for tankers loading at 
the AOC terminal plus some light distillate 
for field use and export. 

Reported ? proved crude oil reserves for 
the entire Neutral Zone at yearend were 
an estimated 13.5 billion barrels. 


2 Oil and Gas Journal. V. 65, No. 52, Dec, 25, 
1967, p. 118. 


The Mineral Industry of Lebanon 


By John R. Lewis * 


Lebanon's economy in 1967 continued 
to depend heavily upon commerce, bank- 
ing, and tourism; the domestic mineral 
industry contributed only slightly to the 
national commerce, mineral resources be- 
ing quite limited. About two-thirds of 
the national income generally comes from 
trade and services, while the remaining 
one-third is generated by the industrial 
and agricultural sectors, which employ 
two-thirds of the workers. Thirty percent 
of the national income is provided by 
trade alone. 

The United States Agency for Interna- 


tional Development (AID) _ estimates 
Lebanon’s 1966 gross national product 
(GNP) at $1,250 million? with a per 


capita GNP of $475. About 62,000 of 
Lebanon’s estimated population of 2.7 
million persons were working directly in 
industry, including some 12,000 in the 
minerals industries, possibly more than 
half in petroleum—mostly refining. 

The national economy suffered two 
severe disruptions during 1966-67. The 
Intra Bank, Lebanon’s largest, was forced 
to close on October 14, 1966, and did 
not reopen until December 28, 1967. 
The Arab-Israeli disturbance of June 1967 


had an even more severe effect which 
continued to be felt for many weeks. 
Tourism, providing 8 to 9 percent of the 
GNP and a large share of the foreign ex- 
change, suffered heavily. Total customs 
receipts were L£129.1 million in 1967 
against a previous year’s total of L£156.7 
million. Income from petroleum transit 
and terminaling fees was also sharply 
down. Although petroleum consumption 
rose in 1967, the growth rate was only 
one-third of that expected, and Govern- 
ment as well as private sector incomes 
were lagging at yearend. 

The Government made efforts to 
broaden the economic base and spread 
more of the earning power beyond the 
confines of Beirut. Moreover, specific 
projects to improve the 1966—67 economic 
situation were set in motion. A highly 
publicized 5-year public works plan, begun 
in 1966, progressed but slowly. The 
ambitious Litani River development pro- 
gram was about on schedule. It will pro- 
vide additional electric power as well as 
water for irrigation and urban use. To 
boost the throughput at Beirut’s free 
foreign trade zone, a third transshipment 
facility was being built. 


PRODUCTION 


Despite overall economic difficulties in 
1966 and 1967, the general upward trend 
in mineral commodity output value con- 
tinued. Total mineral output in 1965 was 
estimated at $69 million; in 1966, it was 


estimated to be $75.5 million, and in 1967 
$78 million. 


1 Petroleum engineer, Division of Interna- 
tional Activities. 


2 Where necessary, values have been con- 


verted from the eg pound (L£) at the 
rate of L£3.07=U.8.$1.0 
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Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Iron and steel: 
PU A eer Sea ie ieee 6007" cuuicua EENEG 
Bemimanufacturege ooo 36,000 45,000 55,000 60,000 55,000 
Nonmetals: 
EE thousand tons.. 896 881 970 1,096 1,016 
Dolomitas o eee ia NA NA NA NA 140 
VOSUM a Ge SS NA NA NA 27,000 «30,000 
A r pete ae N NA NA NA 3,000 
E EE 35,000 26,650 40,000 65,000 50,000 
eses: 19,000 20,000 24,000 25,000 30,000 
MES E N N NA NA 10,000 
Mineral fuels: 
A AE E O ee ARE 279 
Petroleum: 
Refinery products: 
Gasoline ` 
thousand 42-gallon barrels . 1,655 2,034 2,405 2,628 2,572 
Kerosine- ------------------- do 888 961 1,008 1,194 1,391 
Distillate fuel oil...__._...._.. do.... 1,182 1,628 1,774 1,621 2,015 
Residual fuel oil.......______- do 3,118 4,408 5,136 5,977 5, 791 
Other, including liquefied petroleum 
gas__._thousand 42-gallon barrels_- 96 140 220 241 250 
Refinery fuel and loss.______-_- do___- 669 392 443 677 e 700 
Total output, including refinery fuel 
and loss. -_thous. 42-gallon bbls.. 7,608 9,563 10,986 12,338 12,719 
e Estimate. NA Not available. 
TRADE 


Mineral commodity trade of Lebanon 
is heavily on the import side because of 
resource limitations. However, owing to 
the nation’s strategic location athwart 
trade routes and the fact that it has one 
of the best harbors of the eastern Mediter- 
ranean, Lebanon serves as a transship- 
ment point for mineral and other com- 
modities being imported for neighboring 
States, and also has a significant role as 
an export terminal for Iraqi and Saudi 
Arabian oil. Recorded mineral exports 
were valued at only $10.5 million in 
1966 accounting for but 10 percent of 
total exports value ($103 million), while 
mineral imports were valued at $185 mil- 
lion or 35 percent of total imports ($533 
million). 

Between 1964 and 1966, the trade 
deficit from mineral commodity imports 
rose 43 percent although the total trade 
deficit only rose 18 percent, reflecting the 
Nation's growing inability to develop on 
its own limited resources. Trade in gold 
continued to make Lebanon, in 1966, a 
leader among Near East gold markets; 
gold represented 78 percent of the value 
of all metals imported by Lebanon in 


1966 (62 percent of all mineral com- 
modities imported). However, an over- 
view of imported mineral commodities 
reveals that receipts of the metals alum- 
inum, copper, iron and steel, generally 
have increased. Iron and steel imports 
accounted for 19 percent by value of all 
metal imports; aluminum for 8.3 per- 
cent; and copper (mostly for electric wire) 
for 0.5 percent. 

Among the nonmetallic mineral com- 
modity imports, fertilizers (40 percent) 
were far in the lead, followed by marble 
(15 percent). Gasoline and fuel oils to- 
gether represented 79 percent of all of 
Lebanon's mineral fuel imports in 1966. 
Value of imports and exports by major 
commodity group was as follows. 


Value 
(million dollars) 


Metals____________--___------ 146.7 6.7 
Nonmetals_____________------- 10.5 3.6 
Puella nt oo ei) oh ota 27.8 0.2 

TPO talc cto tie esa 185.0 10.5 
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Table 2.—Lebanon: 


ATT 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum and alloys: 
Unwrought. o ooo. 175 69 Syria 39; Italy 30. 
Semimanufactures___.__._-._____- 2,372 3,418 Iraq 2,284; Syria 920. 
Copper and alloys: 
Unwrought____._____-.--__--__-- 446 174 Belgium 60; United States 32. 
Semimanufactures. ooo --- 86 166 Netherlands 49. 
Gold and alloys_.______-_- troy ounces.. 22,827 58,872 Kuwait 49,933; Greece 4,373; Saudi 
Arabia 1,608. 
Iron and steel: 
e EE 776 4,426 Cyprus 1,834; Italy 1,640; Belgium 735. 
¡A A 3 42 Israel 21; Syria 21. 
Shot, powder, and sponge.---....-.-- i 
Ferroalloys____-_..-_.----_------ 470 2. 
Ingots and primary forms. -____.-.- 50 30 Saudi Arabia 29. 
Semimanufactures______.._______- 19,075 16,651 EE 7,167; Saudi Arabia 2,503; Syria 
Lead: 
Unwrought and scrap._____._____-- 85 34 Jordan 25; Saudi Arabia 8. 
Semimanufactures_______..--__.-- 122 15 Saudi Arabia 8; Jordan 4. 
Platinum and alloys. _._..- troy ounces.. 19,708 1,768 All to United Kingdom. 
Zinc and alloys: Semimanufactures. _ - _ _ 3 13 All to Israel. 
Other, not elsewhere specified______-__-- 580 447 Netherlands 382; Syria 59. 
Nonmetals: 
Asbestos, all forme -..._-.-...2.------ 27,558 29,036 Saudi Arabia 12,809; Libya 10,369; 
Syria 3,577. 
E 26024 a Sheet eee dd 39,305 18,754 Jordan 6,287 Kuwait 5,969; Saudi 
Arabia 1,782. 
Chalk EE a ee a De en 1 7 All to Saudi Arabia. 
Clays, all fors 489 1,041 Libya 285; Jordan 131; Syria 130. 
Earth colors- oo ooo... 11 12 Saudi Arabia 10; Kuwait 1; Jordan 1. 
Fertilizers: 
Nitropgenoug. 379 479 Jordan 463; Qatar 10. 
Phosphatic_ 2-2. 10,336 14,386 Syria 8,759; Jordan 4,563; Cyprus 1,060. 
POUAGSIC 222 oo la al usa ia 4 134 Iran 102; Jordan 30. 
GYPSUM. si coses edi 58 1,051 Saudi Arabia 896; Libya 97. 
Lime aa did 2,246 27,422 Saudi Arabia 13,421; Libya 10,906. 
Saltar ias sion eaten Soa 30 All to Jordan. 
E E ee et 3,861 4,816 Syria 4,726. 
Stone 
Marble EE 358 116 Saudi Arabia 37; Kuwait 42; Iraq 22. 
Gravel and crushed stone____.____- 599 895 Jordan 733. 
o A eye eles 11 78 All to Arabian countries. 
Sulfur, refned ooo... 31 69 Jordan 49; Saudi Arabia 18. 
HE 1 All to Arabian countries. 
Mineral fuels: 
Bitumen, natural -2-2-2222 52 37 Italy 18; Saudi Arabia 12; Jordan 4. 
Coal, all rank 0 000 1,282 959 Jordan 456; Syria 325; Iraq 151. 
Coke, all Gpeg 848 811 Iraq 483; Jordan 160; Syria 133. 
Petroleum refinery products: 
Gasoline. __._.... 42-gallon barrels.. > AO 
Gas oil and fuel oil____._.... do. 1,740 2,958 All marine bunkers. 
Lubrieants --------------- do — 280 406 Jordan 217; Saudi Arabia 56; marine 
bunkers 49. 
Liquefied petroleum gas....- do_... 11,489 11,583 Syria 11,185. 
Asphalt and other... do___- 6 All to Libya. 
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(Metric tons unless otherwise specified) 


Imports of mineral commodities 


See footnote at end of table. 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum: 
Unwrought, including scrap....-.- 1,429 3,921 France 3,725; West Germany 100. 
Semimanufactures._____._____-- 578 588 Italy 189; Netherlands 104. 
Arsenic, oxides and acids___________- 2 5 All from France. 
Chromium, oxides and hydroxides. .-.- 3 6 EE P ingdom 3; West Germany 2; 
oland 1. 
Copper and alloys: 
Unwrought- oo. 23 41 Qatar 3 
Semimanufactures__........_--- 537 489 Yugoslavia 173; Italy 106, 
Gold and alloys: 
Unwrought.-....-- troy ounces.. 2,609,161 3,281,562 United Kingdom 1,814,524; Switzer- 
land 749,434; France 403,042. 
Semimanufactures.-.___..-._ do___- 1,607 2,540 West Germany 1,414; Japan 418. 
Iron and steel: 
Ore and concentrate. . ---------- 5 754 Greece 750. 
Pig TOM A A 10,868 10,371 Czechoslovakia 5,103; U.S.S.R. 2,995. 
Ferroallovg ------.------------ 561 70 Belgium 55; Sweden 15. 
Scrap and other... 573 711 United States 229; Iraq 209. 
Ingots and primary forms__-_... --------- 1 All from West Germany 
Semimanufactures________._---_- 149,846 272,795 Rumania 49,743; Francs 42, 766; Czech- 
oslovakia 35, 715. 
Lead and alloys: 
Unwrought____.____.____----_- 666 969 United Kingdom 348; Iraq 275. 
Lead oxides__.______.-__------- 91 132 France 59; United Kingdom 44. 
Semimanufactures-______..----.- 30 75 a 21; Italy 15; United Kingdom 
Mercury... ___-_---- 76-pound flasks_ . 116 1,044 All a France. 
Nickel, all forms..________________- 2 4 West Germany 3; France 1. 
Platinum AAA a troy ounces. _ 9,636 3,311 United Kingdom 1,767; Netherlands 
803; West Germany 643. 
Silver and alloys______._____- do. 79,005 775,154 France 726,382; United Kingdom 
25,560; West Germany 22,828. 
Titanium oxides- -2.22 ------- 721 631 Finland 189; United Kingdom 135. 
Zinc and alloys: 
Unwrought and scrap____.____-_- 590 941 See um 798; Other Asian countries 
Oxides. oro cnica S 67 63 France 45; West Germany 6. 
Semimanufactures__._-_._._____-- 90 56 E Nie 26; West Germany 12; Poland 
Other metals, ores and oxides... 334 139 United Kingdom 57; West Germany 33. 
Nonmetals: 
Asbestos: 
Crude products_____________--- 3,904 4,517 Republic of South Africa 2,011; Canada 
1,180; Cyprus 840. 
Semimanufactures____________-- 749 430 Yugoslavia 272; United States 80. 
DATO oc a o do 20 7 Syria 6; West Germany 1. 
Boron compounds. ----------------- 29 3 West Germany 2; Italy 1. 
CGement. 113,719 22,830 Syria 15,044; Denmark 4,760. 
Chalk- e 1,292 1,740 France 874; Belgium 626. 
Clay and clay products: 
Crude products, all forms.......- 2,151 2,595 gnad Kingdom 2,062; West Germany 
Semitmanufaetures 12,247 12,448 West. Germany 5,388; Italy 1,275. 
Corundun, artificial. _____..... a 1,087 1,206 France 1,080; West Germany 75. 
Earth color o. 2. 98 66 Ei Kingdom 18; Spain 17; Belgium 
Feldspar and äuorspgar 632 274 Italy 200; Norway 69. 
Fertilizers: 
Nitrogenous_________________-- 50,807 60,286 Italy 13,210; Chile 5,745; Portugal 
5,400; United Kingdom 4,944; 
Austria 3,796. 

Phosphatic EEN 44 , 566 40,368 Jordan 38, 321; West Germany 1,126. 
Potassie -222222 2,131 5,643 Spain 3,000; West Germany 1 044. 
Gem stones, thousand carats. - 6,995 12,423 France 3, 438; India 2,984; Brazil 

precious, semiprecious. ,568. 
Graphite -222-22222222 222a 106 10 All from mainland China. 

asi Eh EEGEN 31,613 23,980 Syria 23,110; Cyprus 849. 
Infusorial eartba 1,558 1,207 Jordan 1 ,092; United States 68. 

BNC sot ict AA 19 11 United States 6; West Germany 5. 

Mágnesito cuca eine 186 204 Spain 200. 
MIA ee ro gor Ee 32 25 United Kingdom 17; Norway 5. 
Quartz scott e E NA 3 All from Austria. 
A NN ee 1,840 418 West Germany 376; United States 30. 
TN DEER 749 3,010 Syria 3,002. 
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Table 3.—Lebanon: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1965 


Nonmetals—Continued 


Gravel and crushed stone. .-.....- 
Other worked stone 
Sulfur: 
Elemental 
Pyrites, unroasted 


Tale 


Bitumen, natural 


Petroleum refinery products: 
Gas- thousand 42-gallon barrels. _ 
oline. 
Kerosine 
Gas oil and fuel ol do___- 
Lubriegants `... do. 
Liquefied petroleum eag . do. 
Asphalt and other do___-_ 


Total... ----------- do.--. 


NA Not available. 


EE do ` 326 


1966 Principal sources, 1966 


Greece 6,237; Syria 3,566. 
Italy 16,367; Turkey 2,153. 
6,486 Jordan 8,240; Syria 3,150. 
Italy 7,653; Jordan 662. 

14 All from Belgium. 


France 9,703; United States 397, 
2 United Kingdom 1; Belgium 1. 
170 EES China 70; India 40; Norway 


Jordan 17,711; Italy 8,670. 
All from Belgium. 
All from West Germany. 


Iraq 1,285; Saudi Arabia 1,230. 


348 Iraq 195; Saudi Arabia 151. 
Iraq 2,166; Saudi Arabia 1,644. 
91 United Kingdom 37; Italy 18. 
431 Italy 188; Saudi Arabia 122. 

5 Rumania 1; U.S.S.R. 1. 


COMMODITY REVIEW 


METALS 


Iron and Steel.—Lebanon's large iron 
ore resources remained undeveloped be- 
cause of their low grade. Steelmaking 
facilities were limited to two mills that 
roll sheets and reinforcing rods from 
imported billets and other primary forms. 
Both mills have scrap-melting facilities, 
but they were not used in 1966-67 be- 
cause of unprofitability. 

The Lebanon Steel Mill Co., at Tripoli, 
operated by M. O. Ghandour and Sons, 
received French assistance in 1966 to 
expand the existing rod mill, and to add 
a new plant which would make profiles 
and T and Y shapes. Completion of the 
new plant, capable of producing around 
60,000 tons per year, was scheduled for 
early in 1968. Expansion of the old mill 
from 75,000 to 100,000 tons annual ca- 
pacity will not be completed before mid- 
1968. These expansions outstrip domestic 
demand, and it was thought that the 
sources of the expansion capital may 
undertake responsibility for disposal of 
the excess beyond Lebanon’s shores. 

The Consolidated Steel Co. of Lebanon 
primarily produces steel reinforcing rods 
from imported billets. 


Much of Lebanon’s steel billet in recent 
years has come from Eastern Europe. 
Late in 1966, credit was extended so as 
to make billet purchase less expensive, 
which proved helpful to the sagging Con- 
solidated Steel Co. By mid-1967, the sit- 
uation had improved and other refinancing 
put the company on firmer footing. 

The distribution of all steel products is 
conducted by nonaffiliated wholesalers, 
and the Lebanese producers are protected 
by customs tariffs which amounted to 19 
percent ad valorem. 


NONMETALS 


Cement.—When the Intra Bank closed 
in October 1966, construction activity 
began to decline. Bad weather, the Arab- 
Israeli war, and falling cement exports, 
brought the country’s production and sales 
of cement to their lowest levels since at 
least 1959. By December 1967, total sales 
of cement were off about 13 percent from 
1966, continuing a downward trend of 
several years’ duration. Domestic sales in 
December 1967 were 59,037 metric tons 
versus 67,000 tons in December 1966. To 
ease unemployment, however, production 
was curtailed only 9 percent. Production 
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for December 1967 was 55,650 tons, 
slightly more than half the December 
1966 output of 102,000 tons. Inventories 
increased during 1967 by 66,000 tons. 
These patterns prevailed throughout 
1967, directly reflecting the sharp reduc- 
tion in building permits issued, particularly 
in Beirut. 

Both of Lebanon’s cement plants, 
Cimenterie National and Société des 
Ciments Libanaise, are located at Chekka, 
south of Tripoli on the Mediterranean 
coast. In the middle sixties, expansion at 
both plants raised overall annual capacity 
to about 1,150,000 tons. A third plant 
authorized in 1964 for Siblin in southern 
Lebanon has not been built. For most of 
1967, the largest plant, Société des 
Ciment Libanaise, had two of its four 
furnaces in operation. 

In anticipation of a possible domestic 
consumption slump, Cimenterie National 
built port facilities so that it could ex- 
port. Closure of the Suez Canal made 
sales beyond the canal impossible but 
some 20,000 tons were shipped to Libya 
during 1967 until Libya returned to 
Eastern European sources at $1.60 per 
ton less cost. The higher Lebanese ce- 
ment price is tied to a Government-set 
price for fuel oil, about twice the estab- 
lished world price, at which the plants 
must buy. In order to compete in world 
markets, both companies have asked the 
Government for relief through arrange- 
ments to buy fuel oil at the lower world 
price, but no action had been taken by 
yearend on this request. 


Fertilizer Materials.—Esso Mediterra- 
nean, Inc. (Standard Oil of New Jersey), 
and a Lebanese firm, Elie J. Doumet, 
SAL., formed Esso Fertilizer Co., SAL., 
during the midsixties. This company built 
a 140,000-ton-per-year nitrogenous fertil- 
izer plant at Ras Salaata, north of Beirut, 
at a cost of $7 million. When fully opera- 
tive early in 1967 the plant employed 
some 200 people. Lebanese annual demand 
for nitrogenous fertilizers runs around 


70,000 tons. 


Other Minerals.—In 1967, production 
of dolomite, kaolin, and silica sand was 
reported for the first time. It is likely 
that production began before 1967, as 
the reports indicated expanded output of 
these materials to meet needs in the 
domestic economy. No information is 
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available as to the origin of production 
nor its value. 


Salt is produced seasonally by individual 
operators, by solar evaporation of sea 
water. 

Although there are phosphate deposits 
in Lebanon, no plans for their exploitation 
have been announced. 


MINERAL FUELS 


Petroleum.—Through yearend 1967, no 
commercial oil deposits had been found 
in Lebanon. Concessionaires continue 
sporadically to wildcat, especially in 
northern Lebanon. Because of Lebanon’s 
strategic location, however, revenue 
created by oil transshipment continued to 
be an important part of total national 
income. Pipelines from Iraq and Saudi 
Arabia bring crude to Lebanon’s Mediter- 
ranean transshipment’ terminals. Two 
refineries process a small part of total 
imported crude to meet about half of 
domestic requirements for petroleum 
products while the great share of the 
crude leaves Lebanon for other consum- 
ing countries. The remaining domestic 
product demand is met by imports, mainly 
from Italy in 1965-67. All lubricants are 
imported from the United Kingdom, 
United States, or Italy. Because Iraq 
Petroleum Co. (IPC) put a new bitumen 
(asphalt) plant on stream in December 
1967, it is expected that imports of this 
product will dwindle. Some aviation gaso- 
line and jet fuel also is imported. About 
the only product which is exported is a 
distress oversupply of fuel oil (marine 
bunkers), and this is rather sizable—al- 
most 3 million barrels in 1966. This ex- 
port went mostly to European countries 
although significant amounts at times also 
were shipped to Africa. 

Pipelines.—Two major crude pipelines 
traverse Lebanon. Trans-Arabian Pipeline 
Co. (TAPline) brings crude from Saudi 
Arabia to the Zahrani export terminal at 
Sidon on Lebanon’s southern Mediter- 
ranean coast. It also delivers crude to 
the Sidon refinery of the Mediterranean 
Refining Co. The IPC pipeline brings 
crude from Iraq oil fields to the Tripoli 
terminal in northern Lebanon, as well as 
to IPC’s Tripoli refinery. 

The unsettled situation in 1966-67 up- 
set pipeline operations with resultant 
reduced revenues to Lebanon. Substantial 
upward adjustments in transit and ter- 
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minal fees should take up some of this 
shortfall in 1968 and beyond. These in- 
creased fees were imposed by Lebanon in 
line with those agreed upon by the IPC 
pipeline and the Syrian Government dur- 
ing 1966 and 1967. 

TAPline’s enforced shutdown from June 
6 to September 16, 1967 (Arab-Israeli 
crisis), resulted in a 28—percent decline 
in throughput at the Zahrani terminal 
(120.8 million barrels in 1967; 168 mil- 
lion barrels in 1966). This in turn, re- 
duced Lebanon's transit terminal and 
loading revenues from TAPline by 
slightly more than $1 million, or 30 per- 
cent under the 1965 and 1966 fees paid. 
In 1967, the amount of TAPline crude 
moved out of Lebanon via tanker dropped 
30 percent under 1966 shipments (1967— 
113.3 million barrels; 1966—162.6 million 
barrels). 

TAPline’s throughput capacity is about 
460,000 barrels per day. The advent of 
larger tankers and increasingly higher 
fees charged by all countries through 
which the pipeline passes tends to foretell 
the end of its economic justification. 

IPC’s pipeline was shut down because 
of a dispute with the Syrian Government 
for the first 2 months of 1967 and because 
of the Arab-Israeli crisis, from June 7 to 
June 27, 1967. In spite of these curtail- 
ments, total 1967 throughput to the 
Tripoli terminal was 112.4 million bar- 
rels, less than 1 percent below the 1966 
receipts. Total crude exports by IPC 
from Tripoli in 1967 lagged only 1 per- 
cent behind 1966 (1967—106.8 million 
barrels; 1966—107.6 million barrels). 
IPC’s payments to Lebanon declined by 
only about $50,000 in 1967 because up- 
ward payment adjustments virtually 
balanced throughput reductions. 

Refining.—A total of more than 6 mil- 
lion barrels of 36° to 37° API gravity 
crude were delivered by IPC to its Tripoli 
refinery in 1966. In December 1967, the 
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rated crude capacity of this facility was 23- 
000 to 25,000 barrels daily. When normal 
pipelined crude supplies were cut off 
in 1966 and in 1967, the refinery operated 
without shutdown or curtailment, using 
crude in storage or Persian Gulf crude fed 
to it from tanker shipments. 

The IPC refinery in 1966 processed 
825,967 metric tons of crude. Yields, in 
percent of total processed, were motor 
gasolines—19.4; kerosine—12.2; gas oil— 
13.5; fuel oil for inland consumption— 
28.5; fuel oil for export—21.5, LPG—1; 
refinery fuels and losses—4.9. 

The Sidon refinery is operated by the 
Mediterranean Refining Co. (MED- 
RECO), owned in equal shares by the 
California Texas Oil Corp. and the Mobil 
Oil Corp. A plan late in 1967 to expand 
daily crude capacity from about 17,500 
barrels to about 25,000 barrels in order 
to keep pace with Lebanon’s demand for 
motor fuel may be held up because of 
negotiations between the refinery manage- 
ment and the Government over proposed 
increased taxes and other financial ar- 
rangements. 

MEDRECO, which normally processes 
TAPline-delivered crude, was able to 
maintain operations using crude stored in 
Lebanon during TAPline’s shutdown, and 
there was no cutback in output. 

The MEDRECO refinery, in 1966 proc- 
essed 835,271 metric tons of crude. 
Yields, in percent of total processed, were 
motor gasolines—18.4; kersosine—6.3; gas 
oil—12.6; fuel oil for inland consump- 
tion—16.1; fuel oil for export—40.6; 
LPG—1.3; refinery fuels and losses—4.7. 

Serious discussions took place in 1967 
between French and United States in- 
terests and the Lebanese Government 
with respect to possible construction of a 
third “national Lebanese” refinery which 
would use crude from sources other than 
Iraq or Saudi Arabia. Commitments were 
not finalized. 


Digitized by Google 


The Mineral Industry of Liberia 


By Henry E. Stipp * 


Liberia’s mineral industry continued to 
contribute substantially to the nation’s 
economy in 1967 with a mineral output 
value equal to 60 percent of the estimated 
Gross National Product of $219 million. 
Production of mineral commodities in 1967 
were valued at almost $132 million ? com- 
pared with $113 million in 1966. Iron ore 
continued to be the principal mineral com- 
modity produced; the country ranked third 
among world exporters. Diamond exports 
also contributed to the nation’s foreign 
exchange earnings. 

Probably the most important event in 
the mineral sector was the completion at 
yearend of the first iron ore pelletizing 


plant on the African Continent. The 
Liberian and U.S. Geological Surveys con- 
tinued joint mapping activities scheduled 
for completion by 1972. Objectives of the 
program, initiated in 1964, were chiefly to 
prepare a geological map of Liberia on a 
scale of 1:250,000, to prepare larger maps 
for mineral exploration, and to evaluate 
and make recommendations for develop- 
ment of the nation’s mineral resources. The 
Government granted exclusive mineral ex- 
ploration rights in South-East Liberia be- 
tween the Cestos and Cavalle Rivers to a 
Dutch consortium, William Mueller and 


Co. 


PRODUCTION 


Iron ore mining experienced another 
record high year, despite a lower unit 
value and generally slack demand in the 
world market. Production in 1967 was 
valued at $121.5 million compared with 
$108.2 million in 1966. Increased output 
from the Mano River mine of National 
Iron Ore Co. (NIOC) and the Bong mine 
of German Liberian Mining Co. 
(DELIMCO) was chiefly responsible for 
the rise. Gold output, as indicated by Bank 
of Monrovia purchases (gold sales to local 
jewelry makers are not reported), increased 


Table 1.—Liberia: 


Commodity ! 
Metals: 
Gold a cokes tole troy ounces.. 
Iron ore -2-2 thousand metric tons.. 
Nonmetals: 
Diamond: 3 
¿CS MM thousand carats. _ 
Industrial... -2-2-0 do.... 
dv 1 EE do 


1 In addition to commodities listed, construction 
available. 

2 Purchases by Bank of Monrovia. 

* Exports for fiscal year ending August 31. 


17 percent compared with 1966 levels. 
During the last 2 years gold production has 
shown a significant rise, although output 
is still far below the 1943 high of 30,000 
ounces. Diamond shipments decreased 
slightly from those of 1966. Production 
figures for diamonds are not recorded; the 
largest part of diamond shipments from 
Liberia originate in neighboring countries. 


1 Physical scientist, Division of International 
Activities. 

2 Where necessary, values have been convert- 
ed to U.S. dollars at the rate of Liberian 
$1 —U.S.$1. 


Production of mineral commodities 


1963 1964 1965 1966 1967 

1,960 1,824 1,701 4,351 §,111 

7,520 12,999 15,959 16,859 18,224 
240 298 217 343 362 
508 273 263 212 181 
748 571 540 555 543 


materials also were produced but output data are not 
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TRADE 


Liberian exports of mineral commodities 
consisted essentially of iron ore valued at 
almost $156 million in 1966 compared with 
$96 million in 1965, and diamond valued 
at about $4.3 million in 1966 contrasted 
with almost $1.4 million in 1965. Major 
imports were iron and steel semimanu- 
factures valued at about $3.6 million in 
1966 and almost $4 million in 1965, and 
petroleum refinery products valued at 
almost $3.3 million in 1966 and about $3.5 
million in 1965. The relationship of 
mineral commodity trade to trade in all 
commodities is shown in the following 
tabulation: 


Table 2.—Liberia: 


Value Minerals 
(million dollars) com- 
modities’ 
Mineral share of 
com- Total total 
modities! trade? (percent) 
Exports: 
1965______-_- 159.4 214.8 14.2 
1966_______- 171.8 227.7 75.5 
Imports: 
1965_______. 9.3 580.8 1.6 
1966_______.- 8.4 453.7 1.9 
Trade balance: 
965----.--- +150.1 —365.5 XX 
1966_____.-- +163.4 — 226.0 XX 


XX Not applicable. ` 
1 Values given are for only those commodities listed 
in table 2 of this chapter. 


2 Source: Statistical Office of the United Nations. 
Supplement to the World Trade Annual. V. 3, 1966 
pp. 709-722. 


Foreign trade in mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations and sources, 1966 
EXPORTS 
Metals: 
Iron and steel serap........-----.--.. 3,766 11,756 Japan 1,062; Italy 694. 
Iron ore and thousand metric tons. - 15,668 16,272 West Germany 6,251; United States 
concentrate. 3,359; Italy 1,618. 
Nonferrous metals, scrap............ 172 214 West Germany 112; Japan 73; Spain 29. 
Nonmetals: 
Diamond: 2 
Bort and industrial...... carats.. 262,850 212,226 Belgium-Luxembourg e 197,650; 
United States ¢ 10,940. 
AA eh ewes ceed do__.- 276,574 342,731 Belgium-Luxembourg e 130,710; 
West Germany * 110,660; 
United Kingdom ° 51,860. 
KC VE 539,424 2 554,957 
IMPORTS 
Metals: 
Aluminum... -------------------- 1 62 198 United Kingdom 51; United States 47. 
A TEE 136 113 All from United States. 
Iron and steel... 002-.- 115,685 112,913 United States 6,357; Belgium- 
Luxembourg 2,496; 
West Germany 1,965. 
Nonmetals: 
Asphalt, natural. -....-.-.....-.-- 3,840 NA 
Cement and building products. -...-... 46,158 141,741 Belgium-Luxembourg 9,647; Sweden 
8,606; West Germany 7,778. 
Fertilizers, all types----.------------ 12,525 13,281 France 2,850; West Germany 431. 
Saltar eae ica te ee 3,429 1,590 All from West Germany. 
Nonmetallic minerals, crude, n.e.s- — . - 4 885 United Kingdom 754; West 
Germany 131. 
Mineral fuels: Petroleum: 
Crude and partly 42-gallon barrels. ` 17 NA 
refined. 
Refinery products: 
Gasoline, motor and do 557,184 1247,240 Italy 233,657. 
aviation. e 
Kerosine and jet fuel...... do. 83,855 1164,750 All from Italy. 
Distillate fuel oil. ` _..-_._- do 735,848 1298,758 Italy 291,626. 
Residual fuel oil. .......-.-. do. 313,590 1207,179 Greece 88,864; Spain 74,619; 
France 43,696. 
Lubricating oils and do... 5,215 12,768 United Kingdom 1,648. 
greases. 
Toth oc ish hi a do.... 1,695,692 1 980,695 


e Estimate. NA Not available. 


1 Source: Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 3, 1966, 


pp. 709-722. 


2 Shipping figures for the Liberian fiscal year, September 1, 1965, to August 31, 1966. Figures for 1966 


calendar year are unavailable. 
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COMMODITY REVIEW 


METALS 


Iron Ore.—Production and exports con- 
tinued to increase as all four mining com- 
panies experienced another good year. 
Output in 1968 was expected to rise to 
more than 20 million tons compared with 
18.2 million tons in 1967. This conjecture 
was based upon an expected increase of 2 
million tons representing a full year's pro- 
duction of iron ore pellets from the new 
$54 million pelletizing plant completed at 
Buchanan in November. The plant, owned 
by Liberian American-Swedish Minerals 
Co. (LAMCO), is the first to be con- 
structed in Africa, and output consists of 
washed lump ore, washed fines, and pellets. 
These are more competitive products than 
the run-of-mine ore previously shipped. 
The capacity of the pelletizing plant was 
reported as about 2.2 million tons per 
year. In the year ending December 31, 
1967 LAMCO produced 8,194,882 tons of 
iron ore consisting of 2,868,213 tons lump 
ore and 5,326,669 tons fines. Exports by 
LAMCO totaled 7,759,350 tons chiefly 
to West Germany (2,772,045), United 
States (2,501,860), and Belgium-Luxem- 
bourg (1,116,480). The Mount Nimba 
deposit mined by LAMCO was estimated 
to have total reserves of 250 million tons 
of high-grade hematite ore averaging Di 
to 69 percent iron. A considerable quantity 
of low-grade ore also occurs. 

National Iron Ore Co. (NIOC), which 
mines a deposit on the Mano River 144 
kilometers northwest of Monrovia, pro- 
duced 3,748,309 tons of ore in 1967. This 
consisted of 1,402,145 tons of lump ore 
and 2,346,164 tons of fines. Exports in 
1967 totaled 4,159,760 mainly to United 
Kingdom (1,224,784), West Germany 
(1,066,577), and Netherlands (710,332). 
Estimated reserves at the Mano River mine 
were 54 million tons averaging 53 percent 
iron and substantial quantities of low- 
grade ore.‘ 

German Liberian Mining Co. (DE- 
LIMCO), which exploits the Bong mine 
80 kilometers northeast of Monrovia, pro- 
duced 3,408,779 tons of ore concentrates 
in 1967. Exports by DELIMCO, which 
totaled 3,304,083 tons, went to West Ger- 
many (2,091,284) and Italy (1,212,799). 
Reserves at the Bong mine were estimated 
at 250 million tons of ore averaging 35 
to 45 percent iron. 


Liberia Mining Co. (LMC), which 
mined a deposit in the Bomi Hills 80 
kilometers northwest of Monrovia, pro- 
duced 2,871,571 tons of ore in 1967. Out- 
put consisted of 1,056,404 tons lump ore 
and 840,772 tons of fines. Exports by LMC 
totaled 2,028,414 tons mainly to United 
Kingdom (464,600), West Germany (441,- 
914), Netherlands (420,134), and United 
States (369,580). Proven reserves at the 
Bomi Hills deposit were reportedly 50 
million tons of magnetite ore containing 
68 to 70 percent iron and 150 million tons 
of low-grade ore containing 35 to 50 per- 
cent iron.* 

Employment at the Mano River mine, 
Bomi Hills mine, and loading facilities in 
Monrovia totaled 1,728. The Bong mine 
employed 1,500 Liberians and 300 
Europeans. Employment at LAMCO's 
facilities was estimated at 3,814 workers 
and staff. 

A fifth iron ore mine and ancillary 
facilities was approved in September for 
installation at Kitoma.® Iron ore deposits 
at Kitoma have been estimated at 750 
million tons of ore averaging 40 to 60 per- 
cent iron. The Kitoma Mining and Trad- 
ing Co. an affiliate of Hanna Mining Co. 
and Landberg Thalman and Co. of New 
York was scheduled to develop the deposits 
at a cost of about $200 million. 

The geological investigation of iron ore 
deposits in the Bie Range in Grand Cape 
Mount County being conducted by Liberia 
Mining Co. was said to be encouraging.’ 
It was assumed that a joint-venture com- 
pany, to include the Liberian Government, 
Mines Management Associates Ltd., and 
the Liberia Mining Co. (LMC), would be 
formed to develop the deposits. 

Reportedly, hundreds of millions of tons 
of high-grade iron ore averaging more than 
59 percent iron have been discovered in 
the Wologisi Range, Lofa County, about 
230 kilometers northeast of Monrovia.* 
The Liberian Iron and Steel Corp. 


3 Jones, A.E. Nyema, Mineral Resources of 
Liberia. Mineral Inf. Service. V. 20, No. 2, 
February 1967, pp. 18-21. 

4 Skillings’ Mining Review. V. 57, No. 32, 
Aug. 10, 1968, pp. 1, 4-5, 8. 

5 Mining Annual Review (London). Liberia. 
May 1968, p. 322. 

6 U.S. Department of Commerce, Overseas 
ena Reports. OBR 68-27, March 1968, p. 


0. 
7 Work cited in footnote 3. 
8 The Japan Commerce Daily. V. 8, No. 78, 
Apr. 26, 1968, DD. 3, 7-9. 
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(LISCO) has obtained a 70-year conces- 
sion, and an international consortium, 
headed by E.J. Longyear Co., is con- 
ducting a detailed geological survey of 
the deposit. Plans were being prepared for 
development of the deposit and construc- 
tion of railway and port. facilities at 
Robertsport. 


NONMETALS 


Barite.—Six barite veins were discovered 
in a 5,180-hectare area in eastern Montser- 
rodo County and southwestern Bong 
County 85 kilometers northeast of Monro- 
via.” In addition seven other occurrences 
were discovered later in the Gibi area of 
Liberia. Geologic investigations and de- 
tailed maps of the original six veins were 
made by the Liberian and U.S. Geological 
Surveys. Samples indicated that the barite 
was 99-percent barium sulfate (BaSOs). 
Reserves of the six original veins reportedly 
exceed 1 million tons. 


Diamond. — Mining operations were 
centered in parts of Nimba, Lofa, and 
Grand Cape Mount Counties.” The 
Liberian Swiss Mining Corp. operated in 
an area 96 kilometers north of Monrovia. 


Although a small quantity of diamonds 


MINERALS YEARBOOK, 1967 


was produced from Liberian resources, the 
greater part of diamond shipments from 
the country consisted of stones originating 
in neighboring countries and sold to 
licensed buyers in Monrovia. 


MINERAL FUELS 


Petroleum.—Petroleum activity during 
1967 was confined to refinery construction 
and mapping sedimentary rocks near the 
coast by the Liberian and U.S. Geological 
Surveys.!! The extent and thickness of 
these rocks seaward was being investigated 
by an aerial magnetometer and scintil- 
lometer survey. 

A 10,000-barrel-per-day refinery was 
nearing completion 8 kilometers northeast 
of Monrovia.'* The plant, owned by 
Liberia Refining Co., a partnership of 
Sunray DX Oil Co. and Hydrocarbon 
Research Inc., was scheduled to begin 
operating in July 1968. 


9 Republic of Liberia, Geological Survey. Bar- 
ite Veins in the Gibi Area of Liberia. Bull. 1, 
August 1967, 23 pp. 

10 Work cited in footnote 8, 

11 American Association of Petroleum Geolo- 
gists Bulletin. V. 52, No. 8, August 1968, pp. 
1531-1532. 

12 World Petroleum. V. 39, No. 6, June 1968, 
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The Mineral Industry of Libya 


By Eugene R. Slatick * 


The principal mineral developments in 
Libya in 1967 were in the petroleum in- 
dustry, which continued to be of world 
significance because nearly all of the coun- 
try’s large crude oil production continued 
to be exported. Petroleum remained the 
basis of Libya’s economy, and presumably 
made as significant a contribution in 1967 
as it did in 1965, the year of the most 
recent complete economic data. In that 
year the gross domestic product was re- 
ported at $1,142? million, of which the 
petroleum sector contributed $672 million 
directly and $277 million indirectly. Ap- 
proximately three-fourths of all govern- 
ment revenue in recent years has been from 
the petroleum industry. In 1966 govern- 
ment petroleum revenues were reported at 
$476 million, compared with $371 million 
in 1965; the Government received 87.0 
cents per barrel of crude oil exported in 
1966, compared with 83.8 cents in 1965.° 
U.S. direct investment in Libya at the be- 
ginning of 1966 was reported at $424 


million, mostly in petroleum. In 1966 the 
petroleum industry employed an estimated 
13,500 persons, including about 10,500 
Libyans. 

Highlights of 1967 included the discov- 
ery by Occidental of Libya, Inc., of three 
oilfields, one of which reportedly is the 
largest in the country; the construction of 
Libya’s sixth pipeline and an export term- 
inal at Zuetina; the temporary halting by 
the Government of all crude oil production 
and exports because of the Arab-Israeli 
War; the temporary suspension by the 
petroleum companies of crude oil dis- 
counts; the placing on stream of the Marsa 
el-Brega refinery; the beginning of con- 
struction of the world’s largest natural gas 
liquefaction plant at Marsa el-Brega; the 
renewal of exploration for oil in western 
Libya; the inauguration of the country’s 
first aluminum fabrication plant; and an 
agreement to build the country’s first sul- 
fur extraction plant. 


PRODUCTION 


Data on mineral production for 1967 
were available only for crude oil, the coun- 
try’s major mineral commodity. These pre- 
liminary data indicated a 15-percent in- 
crease in output relative to that of 1966 
despite a 1-month production stoppage 
during the Arab-Israeli War. Libya con- 
tinued to be the principal oil producer in 
Africa and apparently was the seventh 
largest in the world. Natural gas produc- 


tion, all associated with crude oil output 
was estimated at 415 billion cubic feet in 
1967. 


1 Foreign mineral specialist (petroleum), 
Division of International Activities. 

2 Where necessary, values have been con- 
verted from Libyan pounds (£L) to U.S. 
dollars at the rate of £L1—US$2.80. 

3 Petroleum Press Service. V. 34, No. 7, 
July 1967, p. 246. 
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Table 1.—Libya: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1963 1964 1965 1966 1967 
Nonmetals: 
Brick 2-22-2222- million bricks. _ e 10 e 10 e 10 NA NA 
GV BUI EE 400 1,865 2,500 NA 
(RTE NA NA 40 NA 
OË A d DEE Le EG NA 
Atun a E ee thousand tons. _ 19 12 12 (1) NA 
Stone, crushed. -` ---------.------ do c 250 e 250 e 250 NA NA 
Mineral fuels: 
Natural gas, associated ? 
million cubic feet, e 231,200 308 , 433 861,247 ¢ 415,000 
Petroleum, crude 
thousand 42-gallon barrelg ` 167,786 315,660 445,374 552,712 p 638,275 


e Estimate. P Preliminary. r Revised. 


1 Less than Lé unit. 


NA Not available. 


2 Mostly flared; some used as fuel in oilfield operations. 


TRADE 


Libya's mineral exports have been dom- 
inated by crude oil, shipments of which 
reached an estimated 610 million barrels 
in 1967, 11.5 percent greater than that of 
1966. According to preliminary data, Libya 
in 1967 ranked seventh in the world among 
crude oil exporters. Based on posted prices, 
the value of 1967 crude oil exports was 
estimated at $1 billion, compared with 
$983 million in 1966. Preliminary 1967 
trade data indicate that the temporary 
interruption in crude shipments during the 
Arab-Israeli War had little effect on 
Libya's balance of trade, and that the 
continued large exports maintained a 
favorable trade balance of the same mag- 
nitude as in 1965 and 1966. Data for these 
years follow: 


Value Mineral 
(million dollars) commod- 
ities’ 
Mineral Total share of 
commod- commod- total 
ities ! ities (percent) 
Exports 
1965. seet 786 r 790 r 99.5 
Lee -...-- 984 987 99.7 
Imports: 
1965.......- 56 320 17.5 
1966. .-...... 65 405 16.0 
Trade balance: 
1965........ +730 +470 XX 
1966. ....... +919 +582 XX 
r Revised. XX Not applicable. 


_ * Values given are for only those commodities 
listed in tables 2 and 3 of this chapter. 


Crude oil exports during the year were 
from four terminal ports: Marsa el-Brega, 
Ras es-Sidr, Ras Lanuf, and Tobruk. A 
fifth terminal, Zuetina, was under construc- 
tion. 

Principal mineral imports in 1966 based 
on value were iron and steel (mainly tubes, 
pipes, and fittings), $24.9 million; petro- 
leum products, $15.6 million; cement, $8.8 
million; nonrefractory bricks, tiles, pipes, 
and similar products, $4.5 million; and 
nonferrous metals, $3.8 million. The petro- 
leum companies imported supplies and 
equipment valued at $39.6 million in 1966, 
down from $61.2 million in 1965 and $78.8 
million in 1964. The decline reflects the 
change in emphasis from exploration and 
development to production. 

The major sources of Libya's 1966 min- 
eral imports were Italy, $26.2 million; 
France, $6.4 million; United States, $5.4 
million; United Kingdom, $4.9 million; 
and West Germany, $4.5 million. 

Libya's reexports of mineral commodities 
were valued at $0.1 million in 1966, com- 
pared with $0.2 million in 1965 and $0.9 
million in 1964. 
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Table 2.—Libya: Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 


Exports: Metals: 
Iron and steel: 


Iron ore, concentrates.._.......- 40 -..-...-. 
Iron and steel eerap. 4,472 8,395 Italy 8,330. 
Nonferrous scrap- ------------------ 1,495 1,056 Italy 771; West Germany 84; Japan 83. 
Mineral thousand 42-gallon barrels.. 442,629 547,351 West Germany 188,312; United Kingdom 
fuels: Petroleum, crude. 75,970; Italy 65,692; France 64,216. 
Reexports: Metals: 
Copper and alloys, unwrought____...  ___-.-- 19 All to Italy. 
Iron and steel semimanufactures. . _ _-_ 697 222 Turkey 70; France 65; West Germany 48. 
Nonferrous gcrap. ------------------ 53 -.....- 
Nonmetals: Clay. --.------------------- 40 ..--..- 
Mineral fuels: Petroleum refinery products: 
Lubricating oil, ereagen 2000. 48 NA. 


NA Not available. 
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Table 3.—Libya: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 
Aluminum and alloys, all forms. .... ` 
Copper and alloys, all (org. 
Iron and steel: 
Iron ore and concentrate..._____- 
Al A RA 
Ingots and other primary forms. . 
Semimanufactures: 
Pipes, tubes, and fittings. - __ 


Lead and alloys, all forme. 


Silver: 
Ore and concentrate. _________- 
Unworked or troy ounces. _ 

partly worked. 

Tin and alloys, all forms. - -long tons. ` 
Zinc and alloys, all forms... ._._..-..- 

Nonmetals: 

brasives: 

Natural, crude___________-_-_-- 
Grinding and polishing wheels and 


et O A een 
Borates, natural... ._._.........-... 
Bricks, tiles, ete -------------- 


Lime ENEE EN 
Mica, worked eebe 


LTC EE 
Stone, sand and gravel: 
Dimension stone___..____-____-- 
er and crushed stone_______- 


Tale and steatite......------------- 

Other: 
Quartz, mica, feldspar, fluorspar, 
cryolite, and chiolite-.-------- 
Slag and other metallurgical 
wastes, not metal bearing...... 

Mineral fuels: 

Asphalt, oatural ---------------- 


Coal and coal products. .-....-...-..--- 


Petroleum refinery products: 


Gasoline 

thousand 42-gallon barrels. ` 
Kerosine and jet fuel .  —— do 
Distillate fuel ol ` do 
Residual fuel ol `, do 
Lubricants. -.-.-----.----- do___- 


Asphalts, wax and bitumen- do. 
Liquefied petroleum eag . do 


Ne d RE do 


1965 


821 
164,515 
21 

631 
2,573 
623 
NA 
13,041 
550 
69,548 
473 

58 


3,413 
12,451 


1966 


10,183 
71 
27 
11,745 


Principal sources, 1966 


Italy 1,197; United Kingdom 202. 
Kuwait 756; West Germany 350. 


United Kingdom 812. 
Italy 1,085; Belgium-Luxembourg 478. 


United States 12,351; Italy 16,433; West 
Germany 8,834. 

Italy 31,745; "Belgium-Luxembourg 10,464; 
West Germany 8,380. 

Netherlands 112; West Germany 61; 
Tunisia 29. 


West Europe 20. 
Italy 285; Belgium-Luxembourg 118. 


Italy 10,180. 
Italy 45; West Germany 13. 
United States 20. 


Italy 4,134; Yugoslavia, 3,144; Czechoslo- 
vakia 1,755. 


Italy 103,245; Tunisia 14,144. 
Rumania 136; Greece 129; Italy 117. 
Greece 21; Italy 9; France 2. 


Netherlands 350. 

Italy 11,502; West Germany 4,415; Nether- 
lands 3,663. 

West Europe 989. 

Italy 32,032; Lebanon 7,058. 

Italy 2,017. 

Italy 207. 

West Europe 132. 

United States 103. 


Italy 13,074. 

Italy 9,411; Greece 1,127. 
All from Italy. 

All from Italy. 


Ceylon 134; India 1183. 


Venezuela 6,394; United 


Kingdom 1,837. 


Italy 5,004; 


Italy 468; France 461. 

France 304; Italy 290. 

Italy 1,079; France 383. 

Italy 340. 

France 21; Italy 16; United States 15. 
Italy 24. 

Italy 55. 


NA Not available. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Libya’s first aluminum fab- 
ricating plant, near Tripoli, was inaugu- 
rated in January 1967. Initially the $300,- 
000 plant will manufacture aluminum win- 
dow and door frames for the country’s 
booming construction market. Known as 
ALCOLIB, the plant is jointly owned by 
the Aluminum Company of America 
(Alcoa) and a group comprised of United 
States, Nicaraguan, and Libyan interests. 
Alcoa equipped and is the operator of the 
plant, the third such facility that it has 
established in North Africa. 


NONMETALS 


Cement.—No further information was 
released during the year regarding plans of 
the Libyan Cement Company to build a 
second cement plant in Libya. The two 
areas considered for the plant site were 
Guarcia-Ghar Yunis, 8 kilometers south of 
Benghazi, and El-Regima, 32 kilometers 
east of Benghazi; both have suitable lime- 
stone deposits. The only existing plant, 
owned by National Cement Company, is 
near Homs, Tripolitania. 


Sulfur.— Esso Standard Libya, Inc., 
agreed to build Libya’s first sulfur extrac- 
tion plant in return for governmental 
approval to acquire an interest in four 
petroleum concessions in western Libya. 
The plant willl operate in conjunction 
with the Marsa el-Brega natural gas lique- 
faction plant and will produce 45,000 long 
tons of sulfur yearly. The cost of the plant 
has been estimated at up to $2.5 million.* 


MINERALS FUELS 


Petroleum and Natural Gas.—Libya’s 
proved crude oil reserves in 1967 were 
estimated at 29.2 billion barrels,? up from 
20 billion barrels in 1966. They were the 
largest in Africa and accounted for 7 per- 
cent of the world’s total. 

Crude oil production during the first 6 
months of 1967 averaged 1.6 million bar- 
rels per day, but by yearend had reached 
an average of 2.2 million barrels per day. 
Average yearly production was 1.7 million 
barrels per day. In mid-1967, 734 wells 
were producing (515 flowing, 219 pump- 
ing) ; 125 wells were shut in.® 

Provisional data on daily production by 
company during the year was as follows, 


in thousands of barrels: Oasis Oil Com- 
pany of Libya, Inc., 630; Esso Standard 
Libya, Inc., 465; Mobil Oil Libya, Ltd./ 
Gelsenberg Benzin, A.G., 205; British 
Petroleum Exploration Company/Nelson 
Bunker Hunt, 160; Esso Sirte, Inc., 135; 
American Overseas Petroleum, Ltd., 130; 
Pan American Libyan Oil Company, 5; 
and Phillips Petroleum Company of Libya, 
5 


In 1967 production was from 28 fields, 
two more than in 1966. The major fields 
in 1966 and their total output in thousands 
of barrels, were Zelten (Esso Standard), 
160,052; Gialo (Oasis), 106,711; Waha 
(Oasis), 53,620; Dahra (Oasis), 44,554; 
Raguba (Esso Sirte), 34,956; and Amal 
(Mobil/Gelsenberg), 30,864.” Preliminary 
data indicate that these fields continued to 
be Libya’s major producers in 1967. 

The Libyan Government halted crude oil 
production and exports for 27 days begin- 
ning June 7 during the Arab-Israeli War; 
an embargo on oil exports to the United 
States, United Kingdom, and West Ger- 
many continued for a few months after 
exports to other countries were permitted. 

In November 1967, oil companies export- 
ing crude agreed to temporarily suspend, 
retroactive to July 1, the 614 percent dis- 
count allowance for tax purposes granted 
by the Government on posted prices. This 
was done because the closing of the Suez 
Canal gives Libyan crude oil a freight 
advantage over oil from the Middle East. 
The agreement is to continue as long as 
the Canal is closed, and reportedly will 
give Libya an additional $65 million in pe- 
troleum revenue annually. Discussions were 
held in 1967 regarding the gradual reduc- 
tion and eventual permanent elimination 
of such tax allowances. 

In September 1967 the Libyan .Govern- 
ment approved the acquisition by Esso 
Standard Libya, Inc., of a 50-percent in- 
terest in four concessions in western Libya: 
Concession 66 of Gulf Oil Company of 
Libya and Concessions 23, 49, and 61 of 
Compagnie des Petroles Total (Libye). In 
return, Esso agreed to build a sulfur ex- 


4 Petroleum Intelligence Weekly. Sept. 18, 


1967, p. 7. 

5 Oil and Gas Journal. V. 65, No. 52, Dec. 
25, 1967, p. 119. 

6 Page 130 of work cited in footnote 5. 

7™The American Association of Petroleum 
Geologists Bulletin. V. 51, No. 8, August 1967, 
pp. 1576-1577. 
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traction plant at Marsa el-Brega. Under 
the agreement, Gulf and Total are entitled 
to dispose separately of their 50-percent 
share of any oil produced. 

In May 1967 Pantapec International 
Petroleum, Ltd., a Bermudian company, 
obtained 20-percent interest in Concession 
118 of American Mining and Exploration 
Company. Pantapec is slated to invest 
$3.5 million in exploration and develop- 
ment in the area before December 31, 
1970. 


Exploration and Development.—Occi- 
dental of Libya, Inc., discovered three 
more oilfields in 1967, making a total of 
four discovered since obtaining two con- 
cessions in 1966. The 1967 discoveries are 
in Concession 103, the 1966 (Augila) 
in Concession 102. The Idris field, discov- 
ered in May 1967, and reportedly the 
largest in the country was being readied 
for production in January 1968 at an 
initial rate of 150,000 barrels per day. 
According to preliminary plans, 18 wells 
are to be drilled in the field.? Idris crude 
oil has a high gravity (43° to 45° API), a 
low-sulfur content (0.18 percent to 0.24 
percent), and a low-wax content (pour 
point 10° to 25° F.).® 

The two other discoveries, C-1 and D-1, 
were tested at daily outputs of 3,650 bar- 
rels and 74,867 barrels, respectively. The 
former tested only part of the producing 
zone; the latter tested a 700-foot section at 
8,949 feet and reportedly was the most 
prolific well completed in the country. The 
Augila field, with eight wells completed, 
was tested at about 100,000 barrels per day 
and is expected to be producing in late 
1°68, after a spur line is built to the Idris 
field pipeline. Proved recoverable reserves 
in Concession 103 have been estimated at 
a minimum of 3 billion barrels 1 

Two other companies discovered oil dur- 
ing the year: British Petroleum in Conces- 
sion 80 and Elwerath-Wintershall in Con- 
cession 97. 

In December, Esso Standard Libya, Inc., 
began drilling a well in Concession 1 in 
western Libya to reevaluate the prospects 
of the area. The well is near the Algerian 
border, about 60 kilometers southwest of 
Atshan field. 


Transportation and Terminals.—In 1967 
Libya had five operating crude oil pipeline 
systems, totaling 2,228 kilometers in length 
and having a daily throughput capacity of 
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1.8 million barrels. The daily capacity of 
the 273-kilometer, 30-inch line from the 
Amal and Nafoora fields to Ras Lanuf was 
increased to 300,000 barrels. 

During the year Occidental of Libya, 
Inc., began construction of a 217-kilometer, 
40-inch crude oil pipeline from the Idris 
field to Zuetina, where a terminal and 
storage facilities for 2 million barrels of 
oil were under construction. The line, the 
country’s sixth and the largest in diameter, 
is scheduled to be in operation in early 
1968 with an initial capacity of 150,000 
barrels per day. A 24-inch spur line was 
being built to the Augila field. 

The Tobruk terminal of British Petro- 
leum/Nelson Bunker Hunt was dedicated 
in February 1967. The 1.5-million-barrel- 
capacity terminal is supplied with oil from 
the Sarir field through a 515-kilometer, 34- 
inch pipeline completed in late 1966. 

Refining and Marketing.—Libya’s only 
refinery, the Marsa el-Brega plant of Esso 
Sirte, Inc., began commercial operation 
early in 1967 after being inoperative since 
1963 because of disagreements between 
Esso and the Government over product 
prices. Refinery output—regular and 
premium motor’ gasoline, diesel oil, 
kerosene, and residual fuel oil—will satisfy 
most of Libya’s requirements; residual fuel 
oil output is expected to exceed domestic 
needs and be available for export. Daily 
refinery capacity was raised during the 
year from 8,000 to 10,000 barrels. 

Refinery products are marketed by Esso 
Sirte, Inc., Shell Company of Libya, Ltd., 
and Societa Lidica per il Petrolio S.p.A. 
(Asseil). 


Natural Gas.—Libya’s proved natural 
gas reserves in 1967 were estimated at 
15,000 billion cubic feet,!! compared with 
7,000 billion cubic feet at the end of 1965. 
Most of the reserves are associated with 
crude oil. The country's gas reserves 
ranked second in Africa after those of 
Algeria. 

As in the past, oilfields accounted for all 
the natural gas produced. Most of the esti- 
mated 415 billion cubic feet produced in 
1967, was flared; a small amount was used 
in oilfield operations. 

During 1967, Libyan Atlantic/Phillips 


8 cae Intelligence Weekly. Dec. 18, 


1967 
9 Petroleum Weekly. Feb. 5, 
1968, p 


10 Page 6 of work cited in footnote 9. 
11 Work cited in footnote 5. 
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resumed drilling in offshore Concession 88 
with the drilling ship Glomar V. Gas was 
discovered there in November 1966, about 
35 kilometers from Marsa el-Brega. 
Construction of the $200 million Marsa 
el-Brega natural gas liquefaction plant of 
Esso Standard Libya, Inc., began in mid- 
1967 and was scheduled to be completed 
in late 1968. The plant, which ultimately 
will have a daily capacity of 380 million 
cubic feet of gas is to operate initially at 
a daily capacity of 345 million cubic feet, 
processing associated natural gas from the 
Zelten oilfield. When the project is in oper- 
ation, it will be the first time outside 
North America that associated natural gas 
is used for large-volume commercial pur- 
poses.” Liquefied natural gas will be ex- 
ported to Italy and Spain under contracts 
concluded in 1965. Liquefied petroleum gas 
will be produced for local consumption. 
Construction contracts for the largest 
phase of the project were awarded to the 
Italian companies, SNAM Progetti, S.p.A. 
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and Compagnia Italiana Montaggi Indus- 
triali S.p.A. These involve four major com- 
ponents of the liquefaction plant: Two 
booster compressors, the treating and dry- 
ing section, the cyrogenic section, and the 
refrigeration section. 

During 1967 dredging of the Marsa el- 
Brega harbor was completed to permit 
accommodation of the special liquefied gas 
tankers. Two specially designed 300,000- 
barrel storage tanks were under construc- 
tion. 

During the year, Esso Standard built a 
172-kilometer, 36-inch line to transport gas 
from Zelten oilfield to the liquefaction 
plant. The 345-million-cubic-foot-per-day 
line was used in late 1967 to transport 
crude oil from Zelten to the Marsa el- 
Brega terminal.**? 


12 Review of Arab Petroleum and Economics. 
V. 2, No. 4, April 1966, p. 10. 

13 Petroleum Intelligence Weekly. Aug. 14, 
1967, p. 8. 
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The Mineral Industry of the 
Malagasy Republic 


By Eugene R. Slatick * 


The mineral industry of the Malagasy 
Republic in 1967 continued to be dom- 
inated by the mining or extractive phase. 
The country remained a major world 
source of graphite and phlogopite mica. 
Development work continued on the large 
chromite deposits discovered several years 
ago. Petroleum exploration concessions 
were granted to two companies; several 


others requested concession areas. 

The geological service continued its geo- 
logical mapping program and continued 
prospecting for a variety of minerals.? It 
began evaluating several mineral discov- 
eries, including asbestos and molybdenite 
deposits, and studied several anomalies 
detected by previous geophysical surveys. 


A geochemical laboratory was also estab- 
lished. 

There are several company operations in 
Malagasy, including producers of chromite, 
graphite, and phlogopite mica; however, 
individual miners account for a consider- 
able part of the production of several com- 
modities significant to the Malagasy min- 
eral economy. These miners market their 
products, generally destined for export, 
through various intermediaries. To elim- 
inate the inefficiencies of this method and 
increase the miners’ income and produc- 
tion, the Government considered creating 
a cooperative organization to establish 
quality control and a marketing setup. The 
participation of an experienced U.S. min- 
eral company has been considered.? 


PRODUCTION 


The mine-head value of reported min- 
eral output in 1967 was about 1.9 mil- 
lion, compared with about $3.2 million 
in 1966. The major minerals by value in 
1967 were graphite, $1.1 million, and 
phlogopite mica, $0.4 million. 


1 Foreign mineral specialist (petroleum), 
Division of International Activities. 

2 Razafiniparany, A. 1967 Annual Report of 
the Geological Survey. 159 pp. 

3 International Commerce. V. 73, No. 3. Jan. 
16, 1967, p. 49. 

4 Where necessary, values have been converted 
from Malagasy francs (FMG) to U.S. dollars at 
the rate of FMG 245 = US$1.00. 
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Table 1.—Malagasy Republic: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 


Metals: 
Beryl IR A he 
Chromite- --_-------------- SE 
Columbite and Gontaite kilograms. - 
OMG eae See ea eee troy ounces. . 
Manganese ore `- -------------------------- 
Moọnazite osos oi 


Titanium concentrate (ilmenite)._____.______- 

Uranium ore and concentrate i.e 

Zircon concentrate_ o ooo. 
Nonmetals: 


Feldäpaäf teen ee ad es 
Garnet, abrasive ee 
Graphite EEN 


JN eh ere AA 
Quartz, crystal. ..-.....-........ kilograms. - 
e RRA A ee E 
Stones, semiprecious. 2... kilograms. - 
Mineral fuels: 
Coal, btuminoug o ooo. 
Petroleum refinery products 


1963 1964 1965 1966 1967 
411 212 20 e 20 30 
11,200 11,770 2,884 ...... ...... 
17.200 3,600 4.000 2 450 67 
900 440 598 852 752 
os + 964 1,08 850 25 
14,388 NA NA sus. “suas 
3,653 4,800 6,311 6,188 1,857 
' 482 690 421 r 359 307 
388 512 644 705 209 
41 44 89 46 60 
r (4) 1 OO | pao 

65 12 (4) 
19,245 18,173 17,015 16,366 14,890 
97 93 91 64 54 
868 589 538 653 482 
28,700 28,300 88,100 99,799 39,500 
200 290 145 456 NA 
4,159 3,831 5,822 5,684 164 
2,000 4,000 2,000 2,000 
e EE e 235 NA 


thousand 42-gallon barrels__ 


e Estimate. NA Not available. r Revised. 


1 In addition to commodities listed, a variety of minerals, mainly nonmetallic are produced in very small 


quantities. 
2 U.S. imports. 
3 Exports. 
4 Less than 34 unit. 
$ Recorded production only. 


TRADE 


As shown in the following table, the 
Malagasy Republic had an unfavorable 
trade balance in 1965 and 1966 in both the 
mineral and the total trade sector. 


Value Mineral 
(million dollars) com- 
modities’ 
Mineral Total share of 
com- trade total 
modities ! (percent) 
Exports 
1965_._____- $4.8 $92.4 5.2 
1966_______. 5.2 98.5 5.3 
Imports: 
1965_______- 20.0 139.5 14.3 
1966_______- 20.0 143.2 14.0 
Trade balance: 
1965_______- —15.2 —47.1 XX 
1966___.___- —14.8 —44.7 XX 


XX Not applicable. 
1 Values given are for only those commodities 
listed in tables 2 and 3 of this chapter. 


The Malagasy Republic maintains a 
small entrepót trade, primarily in metal 
semimanufactures, with several of the 
nearby islands including St. Christophe, 
Réunion, and the Comoros, and these re- 
exports are included in export data. Much 
of the export trade to European countries 


in nonferrous metals is presumed to be 
scrap. Probably the exports of gem stones 
includes most of the recorded output of 
quartz crystal. The sharp increase in the 
exports of iron and steel semimanufactures 
to Réunion and the Comoros in 1966 may 
indicate the completion and operation of 
the 12,000-ton-per-year plant at Tamatave 
for the production of corrugated and 
coated steel plants; the increase in zinc 
imports bears this out, although definitive 
information about the plant is not avail- 
able. 

Based on value, the principal mineral 
imports in 1966 were refined petroleum 
products, $6.8 million; iron and steel semi- 
manufactures, $6.3 million; crude oil, $2.5 
million; and cement, $1.6 million. The 
major mineral exports were graphite, $1.9 
million, and phlogopite mica, $1.1 million. 

Early in the year the Government modi- 
fied the 1965 interdiction of trade between 
the Malagasy Republic and Southern 
Rhodesia to prohibit specifically the im-. 
portation of items on the United Nations 
Mandatory Sanctions List. The minerals 
included are asbestos, chromite, copper, 
and iron ore. 


THE MINERAL INDUSTRY OF THE MALAGASY REPUBLIC 


Table 2.—Malagasy Republic: 
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Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 
Beryllium, concentrate_____________- 
Lë nso oe ata ee a 


EJ A bia eke: we 


Goldene heen Sees troy ounces__ 
Iron and steel: 

SOTAD 20 eebe 
Lead, mainly saeranp. ---------------- 
Thorium and uranium minerals, mainly 

_monazite. 


Gem stones, precious and kilograms. _ 
semiprecious. 
Garnet, abrasaive ----------------- 


Stone for construction uge... 
Nonmetals, not elsewhere specified. ...- 
Mineral fuels: 

Coal and briquets. ----------------- 

Petro- thousand 42-gallon barrels _- 
leum refinery products. 

Tar, pitch, and other crude chemicals 
from coal, oil and gas distillation. 


r Revised. 1 Less than Ae unit. 


1965 


91 
r 84,847 


105 
17,994 


emt em mm ee = 


1966 


1,398 
Al 

8 

16 

104,433 

6 

16,815 


Principal destinations, 1966 


All to United States. 

All to France. 

All to Netherlands. 

West Germany 198; France 47; Nether- 
lands 22. 


Mainly to France. 

Réunion 1,386; Comoro Islands 144. 
France 9; Italy 6. 

All to France. 


All to Comoro Islands. 
All to France. 


St. Christophe 10; Comoro Islands 6. 
France 53,334; Hong Kong 35,775. 


United ES 2; Switzerland-Liechten- 
stein 2. 
ol States 5,035; United Kingdom 


4,994. 
All to Comoro Islands. 
Japan 257; United States 234; Belgium- 
Luxembourg 170. 
Réunion 1,744; Comoro Islands 372. 
Réunion 8. 
Comoro Islands 4. 


All to Comoro Islands. 
Réunion 80; Aden 60. 


Mainly to Comoro Islands. 
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Table 3.—Malagasy Republic: 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals: 

Aluminum 1... 533 
Co A ee eee eee bee 171 
Gold- --------------0---- troy ounces.. 1,897 

Iron and steel: 
EEN 770 

Others... ico22e5) obese daa esa 2 
Semimanufactures.__.._......._-- 29, Es 
1 
Platinum -_...-.....-_.-. troy ounces.. 514 
Silvet cana iaa alta e e do. 9,066 
y RA A long tons. _ 6 
DADC EE 49 
Metals not elsewhere specified-........- 183 
Nonmetals: 

Abrasive materials... 47 
Cement... cose lenta es aaa lps 79 ,628 
TN soi te altas es 380 
ChB Bt hoe ei Ee 74 
Clay construction materials_._.______... 11 , 556 
Diamond, other precious kilograms... 1,377 


and semiprecious stones. 
Fertilizer materials: 
Crude, phosphatic and other natural 2,960 
4 


Manufactured. -__- ; 

Ammonig ---------------------- 21 
Sypeum and anhydrite- __------------- 2,154 

EEE PTEI a a 2,540 
SE EE 


Mica, crude and worked____kilograms_. 2,100 


1966 Principal sources, 1966 


619 France 500. 
107 France 90; United States 17. 
2,636 All from France. 


20 All from France. 
50 France 49. 
33,276 France 22,858. 
263 France 251. 
1,125 All from France. 
9,677 France 9,517. 
10 France 9. 
105 Belgium-Luxembourg 46; France 44. 
42 Mainly from France. 


43 France 35. 
65,970 France 33,814; Kenya 15,300. 
352 All from France. 
70 France 46; United States 24. 
1,152 France 707; West Germany 270. 
35 France 34. 


498 Tunisia 445. 
6,591 France 4,107; West Germany 1,308; 
Tunisia "939, 
29 France 25. 
2,879 Al ftom France. 


O. 
8 Netherlands 5; France 2. 
2 na All from France. 


Do. 
541 West Germany 376; France 165. 
237 Mainly from France. 


2 Do. 
120 France 78; West Germany 28; Nether- 
lands 11. 
77,292 France 77,266. 
553 Mainly from Comoro Islands. 


15,202 NA. 
70 All from France. 
72 France 67; Rumania 5. 


1,041 Ser Arabia 490; Algería 417; Kuwait 
134. 


594 Iran 380; France 66; India 61. 

144 Iran 97; France 24; Malaysia 20. 

475 Iran 367; France 60; Malaysia 36. 
16 Aden 7; Kenya 4; Iran 3; France 2. 
40 France 23; United States 8; Kenya 6. 
23 Kenya 18; France 5. 
80 Kenya 31; Iran 23; United States 17. 


COMMODITY REVIEW 


Pigments, mineral. ........_....-.---- 75 
Sal tt EE 904 
Sodium and potassium compounds, 208 
mainly caustic soda. 
Stone for construction uge... 10 
Sulfur, all forms... --.-.-...-----..- 115 
KEE kilograms.. 27,898 
Nonmetals, not elsewhere specified .....- 445 
Mineral fuels: 
Coal and brioueta ------------------ 14,869 
Goal tare cece aaa tees 
Coke and semicoke. `. 72 
Petroleum: 
LÉI a TEE 
Refinery products: 

Gasoline 
thousand 42-gallon barrels. _ 642 
Kerosine.-.-.-.---.--.. do___- 165 
Distillate fuel oil. ` do.... 540 
Residual fuel oil. ...._... do____ 19 
Lubricants. `... do___- 42 
Liquefied petroleum gas.do..-.. 21 
Other. do. 54 
Kid EE do.... 1,483 

1 Including alloya. 
METALS 
Chromite.—During the year an 84-kilo- 


meter road was being built from the large 
chromite deposits at Andriamena, 161 kilo- 
meters north of Tananarive, to the rail- 
head at Lac Alatora. The road will enable 
these deposits to be developed. Mining 
operations by Compagnie Miniére d'An- 


driamena (COMINA) a joint venture of 
the Malagasy Republic Government and 
several French companies, are expected to 
begin in 1969; initial production is plan- 
ned at 85,000 tons of concentrates per year. 


Copper.—In October 1967 a financing 
agreement was signed by the Government 
and French interests for additional pro- 
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specting in the Vohemar and Milaona 
areas, where copper deposits already have 
been found. 


Monazite.—Production of  monazite 
ended in 1967, presumably because of for- 
eign competition. Monazite had been pro- 
duced for the export market. 


Uranothorianite.—Production of urano- 
thorianite by the French Atomic Energy 
Commission continued in 1967, but the 
thoria content was not expected to exceed 
30 tons.5 The uranothorianite deposit con- 
tinued to be progressively depleted, with 
no indication of discovery or development 
of additional reserves. 


NONMETALS 


Cement.—Talks continued during the 
year regarding the construction of a 150,- 
000-ton-per-year cement plant at Antsirabe. 
The plant, which would be the country’s 
second, has been under discussion for the 
past several years. 


Graphite.—In 1967 the Government re- 
quested the Bureau de Recherchés Gé- 
ologiques et Miniéres to study graphite 
treatment operations and the world graph- 
ite market to determine how the country’s 
graphite industry could increase produc- 
tion and exports.® 


Salt.—Total salt production is probably 
many times greater than recorded produc- 
tion. Sea salt evaporation is accomplished 
at several locations along the west coast, 
and actual production has been estimated 
as high as 20,000 tons in past years. No 
rock salt deposits are known in the coun- 
try and the source of the few hundred tons 
of recorded salt output is not known. 


MINERAL FUELS 


Petroleum.—In June the Government 
promulgated Decree No. 67—006, entitled 
“Madagascar Petroleum Fiscal Code,” 
which established fees for exploration con- 
cessions. 

Interest in oil exploration was high in 
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1967, particularly on the west coast, where 
the offshore sedimentary area is more ex- 
tensive than that off the east coast. During 
the year two companies were granted 
exploration concessions in the west: Com- 
pagnie Francaise des Pétroles (CFP) 32,- 
000 square kilometers offshore, and Con- 
tinental Oil Company, 15,797 square 
kilometers on land. At yearend 1967, Jack 
Grynberg and Associates and Tenneco Oil 
Company, both U.S. companies, were pre- 
paring to sign formal agreements for ex- 
ploration areas. Grynberg’s concession will 
cover both land and offshore areas in the 
northwest; Tenneco’s will be mostly off- 
shore in the east and south. Frontier Sul- 
phur Company, another U.S. company, 
applied for an offshore exploration permit 
in the northwest. In addition, five other 
companies (three United States, one Jap- 
anese, one Kuwait) requested exploration 
permits. 

During the year Société des Pétroles de 
Madagascar (SPM) studied the seismic re- 
fraction data obtained at the end of 1966 
from its concession in the northwest. 

The country’s first refinery, the 12,000- 
barrel-per-day plant near Tamatave, which 
went on stream in October 1966, completed 
the first full year of operation. Throughput 
and output data for the year were not 
available. The refinery is owned and oper- 
ated by Société Malgache du Raffinage, a 
joint venture comprised of France’s Entre- 
prise de Recherchés et d’Activités Pétro- 
lières (35 percent), the Malagasy Republic 
Government (15 percent), Esso Standard 
Eastern, Inc. (15 percent), California 
Texas Oil Corporation (12.5 percent), 
Royal Dutch/Shell Group (7.5 percent), 
British Petroleum (7.5 percent), CFP 
(6.5 percent), and the French Desmarais 
Fréres (1.0 percent). The refinery cost 
more than $10.2 million and employs 
about 190 persons. Production units in- 
clude catalytic reforming (1,800 barrels 
per day) and distillate hydrotreating 
(6,000 barrels per day). 


5 Engineering and Mining Journal, V. 169, 
No. 3, March 1968, p. 119 

Kee et Métallurgie. No. 3618, June 1967, 
p. š 
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The Mineral Industry of 
Malaysia and Singapore 


(Including the Independent 
Sultanate of Brunei) 


By A. F. Grube ' 


The economies of Malaysia and Singa- 
pore continued to make satisfactory 
advances during 1967 despite the lack of 
progress by the two areas toward achieving 
economic cooperation. Reestablishment 
during the year, of normal trade relations 
with Indonesia, a natural trading partner 
for Malaysia and Singapore, is expected to 
aid the continued economic growth of the 
two countries. Both Malaysia and Singa- 
pore have benefited from new industries 
in recent years. As of August 1967, a total 
of 118 pioneer industries had been estab- 
lished in Singapore with a total capital in- 
vestment of $330 million. Malaysia has 
attracted some 140 companies from 18 
different countries and the applications of 
another 60 have been approved in 
principle. 

During the year the Malaysian Govern- 
ment broadened incentives to private 
business by establishing a Federal Devel- 
opment Administration (FIDA) to guide 
potential investors to profitable opportu- 
nities, business connections, and sources of 
finance. Both governments openly invite 
foreign investment and offer substantial 
incentives to foreign investors. At Prai, 
Malaya, a $26 million fully integrated steel 
mill, Malaysia’s largest industrial enter- 
prise, was completed in August. 

Preliminary official figures show Malay- 
sian gross national product in 1967 at 
$3,015 million, an increase of 2.8 percent 
over that of 1966. These gross national 
product figures understate the increase in 


the physical volume of Malaysian output 
to the extent that they reflect price de- 
clines in rubber, tin, and palm oil. 
Volume of tin exports rose by 2.8 percent, 
while receipts from tin exports declined 
4.6 percent, the result of a 7.2 percent 
decline in the average f.o.b. unit value. 
Despite the growing diversification of the 
economy, rubber, tin, and palm oil still 
accounted for about 22 percent of the 
gross national product, and more than half 
of Malaysia’s merchandise export receipts 
in 1967. 

Malaysian tin producers were clamoring 
for the abolishment of the Tin Profits 
Tax, which was introduced in a period of 
high tin prices and “confrontation” prob- 
lems. Producers pay something like a 65 
percent tax on profits which became more 
onerous as tin prices continued to decline. 

For the first time offshore tin prospect- 
ing licences were granted in 1967 by the 
Federal Administration and States of 
Malaya, and furthermore the Malay 
reserve was opened to tin prospectors. 
Likewise, additional offshore areas for 
petroleum exploration were granted to 
foreign-owned petroleum companies du- 
ring 1967. These, together with previously 
granted petroleum permits, cover virtually 
the entire offshore areas of Malaysia. In 
1967 Malaysia also passed petroleum legis- 
lation which established the 50-50 profit- 


sharing arrangement modeled after the 


1Industry economist, Division of International 
Activities. 
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Organization of Petroleum Exporting 
Countries (OPEC) tax legistlation. 

Under a technical cooperation program 
agreed upon by France and Malaysia, 
France sent 12 technical experts, including 
mining men, to Malaysia early in 1967, 
who will stay for a 2-year period. The 
Canadians have proposed the undertaking 
of a natural resources survey to cost $1.1 
million and indicated that Malaysia can 
expect more aid from Canada in the next 
few years. 

Singapore’s entrepôt trade, still the 
backbone of its economy, continued its 
steady upward trend in 1967, reaching a 
record level. Uncertainties which slowed 
industrial development in the period after 
separation from Malaysia have been 
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largely solved, and the trend of invest- 
ment in Singapore again turned upward. 
Mobil Refining Company (Malaysia) 
Ltd.’s new $18 million refinery at Jurong, 
Singapore, operated at full capacity during 
1967, and Shell Refining commenced con- 
struction of a new refinery at Pulau 
Bukom. 

The economy of Sultanate of Brunei 
continued to be tied to oil. A preliminary 
agreement has been reached for the export 
of natural gas to Japan, which will further 
increase the Sultanate’s revenue. Produc- 
tion from the new West Ampa oilfield 
continued to increase during 1967, par- 
tially offsetting declining production from 
the old and nearly depleted Seria oilfield. 


PRODUCTION 


Lowered tin prices and reduced iron 
ore production adversely affected the 
1967 output value of Malaysia’s two most 
important mineral commodities. Despite a 
5-percent increase in tin production over 
that of 1966, the value of tin output was 
reduced to $235 million, almost 4 percent 
less than the 1966 value. The physical 
output of tin is expected to slow over 
the years ahead. Most of the prime tin 
mining land has already been worked once 
and is now being reworked. Malaysia’s 
hope for increased or constant tin produc- 
tion lies in the discovery of additional new 
tin deposits in the Malay reservation or 
offshore areas. 

Reduced 1967 exports and consequent 
reduced production of iron ore caused the 
value to drop from $45 million in 1966 


to $42 million in 1967. The reduction 
resulted from inability of Malaysian iron 
ore to compete both pricewise and grade- 
wise with Australian ore in the Japanese 
market. Iron ore production is not ex- 


pected to increase unless deposits of 
higher grade are discovered. 
Other significant Malaysian mineral 


commodities include bauxite, with a 1967 
value of nearly $5 million; xenotime, (a 
rare-earth mineral) valued at nearly $2 
million; and ilmenite, valued at $0.9 
million. 

Brunei’s 1967 oil and gas production 
was valued at $78 million. In recent years 
royalties and taxation paid by the Brunei 
Shell Petroleum Company, Ltd., have 
provided the Sultanate with 95 percent of 
its income. 
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Production of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Antimony metal content of ore (Sarawak) - 6 78 55 r 59 31 
Bauxite: 
Malaya. `, thousand tons. - 451 471 857 956 900 
Sarawak- o do.... 158 161 137 o 3s - eee ere 
TOUR sooo coerce do... 609 632 994 r 956 900 
Columbite-tantalite concentrate, colum- 
bium-tantalum ratio 4:1, 70 to 80 per- 
cent pentoxides_--------------------- 89 57 47 68 89 
ech r, flotation concentrate e... 2,000 1,085 1,750 762 1,016 
old: 
Malaya (crude)._____-- troy ounces. - 9,116 7,296 3,982 2,959 1,289 
Sarawak (ünei do___- 2,773 3,115 2,602 2,611 2,521 
Iron ore 60 to 64 percent iron 
thousand tons. ` 7,381 6,569 6,983 5,855 5,436 
Manganese ore, 30 to 40 percent man- 
A A 6,982 — _.__... 1,591 r 58,788 85,105 
in: | 
Mine (contained in 75 to 76 percent 
tin concentrate)_______- long tons.. 59,947 60,004 63,670 68 , 886 72,121 
Smelter 2.2... do.... 84,001 71,351 72,469 71,049 76,328 
Titanium concentrate (ilmenite; exports). 149,374 131,337 123,517 118,264 90,806 
Tungsten ore and concentrate (wolframite 
and scheelite) 60 percent WO 3 basis. . - 7 5 10 6 24 
Zirconium concentrate (zircon exports).... 262 147 571 786 472 
Nonmetals: 
Cement: 
Malaya__________-_- thousand tons. . 362 466 739 e 850 e 835 
Singapore... do 194 200 203 388 471 
o WEE fee Ao ae do 556 666 942 1,238 1,306 
China eclay 000 - do___- 1 1 2 2 2 
Lime (Sarawak). 00000000. 166 226 190 132 160 
Monazite (erportel 899 308 705 880 962 
Xenotime (yttrium mineral exports)...-..-. 5 e 10 e 10 155 260 
Mineral fuels: 
Gas, natural (Brunei) million cubic meters- 1,127 e 1,200 1,328 1,989 2,633 
Petroleum: 
Crude oil: 
Brunei 
thousand 42-gallon barrels.. 29,266 25,913 28,991 35,386 37,961 
Sarawak. --------------- do. 373 352 351 r 346 328 
DES hee, do. 29,639 26,265 29,342 35,732 38,289 
Natural gasoline (Brunei) - - - -- do 6 63 546 533 553 
Refined products: 
Gasoline and naphthas..__._do.... 9,332 10,046 9,917 10,208 ¢13,300 
Kerosine and jet fuel. _... O___- 2,131 3,265 3,158 5,00 e 3,800 
Distillate fuel oz. _.-_- do 10,189 12,859 13,332 9,386 «10,000 
Residual fuel ol do 22,175 22,453 23,925 30,706 ¢35,000 
Lubricants--------------- Te EEN 178 226 e 300 
thers: yes oo fe do 767 1,017 291 490 e 2,000 
Refinery fuel and Loes ` do___- 980 4,159 3,182 2,081 e 3,500 
Total Bee do____ 45,524 53,799 53,983 58,103 «67,900 
e Estimate. r Revised. NA Not available. 


1 Production from Malaysia unless otherwise shown. 
2 Includes metal smelted from imported concentates. 
3 Includes unfinished oils. 


TRADE 


Malaysia's overall trade balance re- 
mained favorable during 1966, with total 
exports valued at $1,256 million and im- 
ports at $1,096 million. Tin was second 
only to rubber as an export earner and 
accounted for 23 percent of Malaysia's 


export earnings. The United States was 
Malaysia’s major tin customer, receiving 
36 percent of its total tin exports, valued 
at approximately $95 million. Ranking 
third as an export earner, iron ore was 
the only other significant mineral export, 
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accounting for approximately 3.5 percent 
of Malaysia’s total exports during 1966. 

Exports of petroleum products refined 
from imported crude oil continued to 
dominate Singapore’s mineral commodity 
export trade in 1966. Total export trade 
during the year was valued at $246 mil- 
lion with petroleum products accounting 
for nearly $192 million. Crude oil imports, 
primarily from Kuwait were valued at 
$46.5 million or 17 percent by value of 
Singapore’s total 1966 mineral commodity 
imports. Overall export values were higher 
in 1966 than in 1965, but the value of 
mineral commodities showed a slight de- 
crease in relative importance. Total im- 
ports increased sharply in 1966, going 
from $1,244 million in 1965 to $1,328 
million in 1966. The adverse effect of 
increased imports, however, was partially 
offset by the increased export trade. Ac- 
cordingly, Singapore’s net adverse balance 
of trade was not as large as in 1965. 

Sarawak’s balance of trade gap widened 
even further in 1966, with imports in- 
creasing by 8.4 percent over those of 1965 
and exports increasing by only 6.9 percent. 
Mineral fuels remained a major com- 
ponent of both the import and export 
trade of the area. Imports of mineral fuels 
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increased by nearly 12 percent in 1966 
over those of 1965 and exports increased 
by nearly 11 percent. Sarawak in 1966 
imported more than 34 million barrels of 
crude oil and petroleum products from 
Brunei, valued at nearly $63 million. 
Sarawak’s exports of crude oil and petro- 
leum products were valued at $78 million. 

Sabah’s 1966 imports included 1,158,- 
000 barrels of petroleum products valued 
at $12 million, mainly from Singapore and 
fran; 38,932 troy ounces of gold bullion 
imported from the United Kingdom; 
17,950 metric tons of iron and steel prod- 
ucts; and 38,737 metric tons of cement 
and clinker. 

Crude oil exports amounting to 
33,861,000 barrels accounted for more 
than 95 percent by value of Brunei’s total 
1966 export trade. Significant imports in- 
cluded 35,447 metric tons of cement, 
59,217 troy ounces of gold bullion, and 
22,017 metric tons of iron and steel 
products. 

The value of total trade, mineral com- 
modity trade, and the net trade balance 
for Malaysia, Singapore, and Brunei for 
1965-66 are summarized in the following 
tabulation: 
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Value (million dollars) Mineral 
ee mMM commodities’ 
Mineral Total share of 
commodities trade total 
(percent) 
MALAYSIA ! 
KE 
VE EE 367 1,005 36.5 
AA ee 1 98 1.0 
SORA W Ole ici ee ei ee A ee ee 65 133 48.9 
a AAA A AI eee ee ee 433 1,236 35.0 
1966: SR 
ENT EE 340 997 34.1 
AT WEE 2 115 1.7 
Sarawak occiso es Mee eet eh ee eee dee NA 144 NA 
Ttall EE 342 1,256 27.2 
Imports: 
1965: 
Mi BAG E ea ee a ee et ee al 156 843 18.5 
Sabah: el a a ee EEN 12 102 11.8 
a AA ea ee A eels 75 151 49.7 
A AA ROA 243 1,096 22.2 
1966: 
Malaya 22 252s a ide rod Ml e ee 149 850 17.5 
Saba a ENEE ta a a sal dd EENG 13 98 13.3 
Sara Wake de os de da es NA 156 NA 
LOLA tutos a e o a ys cent 162 1,104 14.7 
Net trade balance: 
a TEEN 211 162 XX 
KEEN or: EE —11 —4 XX 
SOTO EEN —10 —18 XX 
q e ee Sn i O ee 190 140 xx 
1966: 
Malaya. Se ae oe eee eee 191 147 XX 
TN EE —11 17 XX 
SATA WAR sos ao aa ee rd an ls od Ea da ed NA —12 XX 
Total hrs euena d eu a Sate ee Oe cee 180 152 XX 
SINGAPORE 
Exports 
AA 234 981 23.9 
A A 246 1,102 22.3 
Imports: 
PSG soe is la naa dora a ali lr 236 1,244 19.0 
A A A is Bee eae ce oa eam ele ot oe ase 274 1,328 20.6 
Net trade balance 
AAA ae Soe Me ee ee et eee ee —2 — 263 XX 
A EE —28 —226 XX 
BRUNEI 
Exports: 
A A AO 63 65 96.9 
KI A EE 71 73 97.3 
Imports: 
7 EE AI IP ACA 5 37 13.5 
1966235 eng Sh il o eg 10 51 19.6 
Net trade balance: 
E AAA AA 58 28 XX 
EIERE 61 22 XX 


NA Not availab 


le. XX Not applicable. 


1 Excludes trade between individual components. 
2 Total is of listed figures only. 
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Table 2.—Malaysia, Singapore and Brunei: Exports and reexports of selected 
mineral commodities, 1966 


(Metric tons unless otherwise specified) 


Commodity Quantity Principal destinations 
MALAYA 
Metals: 
¡AAA eh ee 1,023,000 sapan SECH Hong Kong 235,128; Canada 
1,431. 
Copper, all forms.___...____.._---.-___-_- 78 NA. 
Iron and steel: 
Iron ore ----- thousand tons. . 5,772 Japan 5,697; Taiwan 58; Singapore 16. 
Iron and steel scrap__..________._-_-- 33,284 Singapore 19,587; Japan 9,968; Taiwan 3,632. 
Semimanufactures__._____.___..._... 1,300 Sabah 541; Sarawak 235. 
Manganese ore o ooo 69,319 Japan 69,304. 
Other nonferrous ore -2-2-2 -------- 119,164 Japan 97,165; France 21, 237. 
had nonferrous eerapn. ooo 5,287 Japan 1,938; Singapore 2,507. 
in: 
ORG ot A cee long tons.. 1,254 All to Singapore. 
Tin serap-..-.... do 2,873 Netherlands 2,850. 
Tin and tin alloys, unwroughbt do 71,468 uniten States 26 ,298; Japan 16,032; Italy 
Titanium concentrate (ilmenite)_______.__- 118,254 J apan 96,917. 
Uranium and thorium value thousands. S $680 Japan $324; United Kingdom $178. 
ore 
Nonmetals: 
IR TE o Sees sce Oe aa 158,007 Singapore 141,532; Indonesia 7,746. 
Fertilizers, manufactured `... _---------- 7,698 Thailand 7,625. 
Mineral fuels: 
Petroleum: 
Crude thousand 42-gallon barrels. . 1,927 Singapore 1,535; Australia 392. 
oil. ! EE 
Refinery products: 
Gasoline_____.__________- do___. 954 Singapore 479; South Viet-Nam 200; Thailand 
Kerosine. --..-----.----.- do 590 Singapore 276; South Viet-Nam 210. 
Distillate fuel oul... do. 950 Thailand 383; "Singapore 305; Sabah 97. 
Residual fuel oil. ...._._....- do. 2,013 Singapore 1, 278; South Viet-Nam 738. 
TOtal 2. lola Bee do___- 4,507 
SABAH 
Metals: 
Aluminum, all forms .........---.-.--- 1 Mostly to Pakistan and Singapore. 
Copper and alloys, all forms. ..........--.- 2 Mostly to Singapore. 
Iron and steel: 
Iron and steel serap.-..-..--.---.---.- 724 Singapore 711. 
Semimanufactures__.____...__.--_--- 411 Sarawak 359. 
Other nonferrous scrap and waste__...-.-- 193 Singapore 182. 
Nonmetals: 
Cement and clinker___________.--..------ 389 Sarawak 220; Brunei 168. 
Earth colors- -------------2------------- 3 All to Singapore. 


Mineral fuels: 
Refinery products: 


aaae- thousands of 42-gallon barrels. . 10 Singapore 6; Brunei 3. 
ine. 
Kerosine- -_----------------- do 5 Brunei 4. 
A -------------------- do___. 14 Brunei 11. 
Distillate fuel ol... do___. 22 All to Sarawak. 
o AAA anen nAn do 51 
Petroleum bunkers: 
Ships’ bunkers. --......-------- do 68 Sarawak 8; Hong Kong 6; Netherlands 4. 
Aviation bunkerg _.......--- do 54 Malaya 38; Hong Kong 9; United Kingdom 7. 
o AA eas eeee acer do___. 122 


See footnote at end of table. 
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Table 2.—Malaysia, Singapore and Brunei: Exports and reexports of selected 
mineral commodities, 1966—Continued 


(Metric tons unless otherwise specified) 


Commodity Quantity Principal destinations 
SINGAPORE 
Metals: 
Aluminum, all form8-------------------—- 913 Malaysia 804. 
opper 
Dro. ot il a a isa 1,016 All to Japan. 
Metal and alloys, all forme. 1,087 Malaysia 424. 
Iron and steel: 
Iron and steel scrap___.______.______- 8,591 Japan 5,655; Malaysia 2,274. 
Pig iron and ferroalloys_ `, 2,424 Malaysia 2,276. 
Ingots and other primary forms. _._.._.- 2,077 South Viet-Nam 1,477. 
Semimanufactures_________._.______- 119,537 Malaysia 101,158; South Viet-Nam 1,092. 
Lead, all forme -2222222222 615 Malaysia 470. 
Manganese ore_________________._______- 1,509 Malaysia 1,408. 
Nickel, all forme ` 9 Malaysia 9. 
SE unworked____thousand troy ounces- 1,160 United Kingdom 1,159. 
in: 
Ore- oie ed etre agate eee long tons. _ 2,322 All to Malaysia. 
Slag and hard head___________- do___. 10 Malaysia 5; United States 5. 
Other forms 0022. do 761 Malaysia 610. 
Zine, all forme 0 187 Malaysia 164. 
Nonmetals: 
Cement and clinker_______.______________. 32,085 Brunei 8,735; Sarawak 4,651; Sabah 2,096. 
Fertilizers, manufactured, all types.____._. 92,481 Malaysia 91,785. 
Natural phosphates____._._____._________- 19,657 Malaysia 19,336. 
Mineral fuels: 
Coal all types--------------------------- 68 Malaysia 65. 
Petroleum: 
Crude thousand 42-gallon barrels 53 All to New Zealand. 
(reexports). 
Unfinished ole ` do 19 All to Norway. 
Refinery products: 
Aviation gasoline.________- do___- 2,421 South Viet-Nam 1,398. 
Motor gasoline___________- do 7,916 South Viet-Nam 3,623. 
Kerosine________._-____-- do 2,114 South Viet-Nam 1,025. 
Jet fuel... -- do 10,255 South Viet-Nam 5,736; Thailand 2,986. 
Distillate fuel ol, do 11,582 South Viet-Nam 4,040; Thailand 1,760; 
Malaysia 2,019. 
Residual fuel ol do. 18,115 sepan 8,462; Hong Kong 3,739; Netherlands 
Lubricating oils `... do 680 Thailand 251; Malaysia 197. 
Asphalt... do 312 Malaysia 87; Hong Kong 72; South Viet-Nam 
70. 
EE ere, do 26 Malaysia 14; Thailand 7. 
Total- -o osaa do___- 53,420 
BRUNEI 
Metals: 
Aluminum, all forms- -- 29 Hong Kong 28. 
Copper and alloys, all forms. ___________-_- 3 All to Sarawak. 
Iron and steel, all form8s------------------ 1,847 Sarawak 1,232; Taiwan 508. 
Mineral fuels: 
Petroleum: 
Crude oil. thousand 42-gallon barrels. ` 33,861 Sarawak 33,860. 
Unfinished oils..............-- do 61 All to Sarawak. 
Refinery products: 
Gasoline. ---------------- do.... 367 Virtually all to Sarawak. 
Kerosine- 00000200 do___- 2 All to Sarawak. 
Distillate fuel oul... do. 17 Virtually all to Sarawak. 
(RI micras sisi a es o... 1 Do. 
TOA ocu bo do._... 
Petroleum gases. -........ value. _ $241,520 Sarawak $231,289; Sabah $10,231. 


1 Reexport. 


Source: Department of Statistics. Singapore External Trade Statistics. October to December 1966 and 
12 months ended December 1966, and UN Commodity Trade Statistics 1966. 
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Table 3.—Malaysia, Singapore and Brunei: 


MINERALS YEARBOOK, 1967 


Imports of selected mineral 


commodities, 1966 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 
Aluminum, all forms. --.---.------------- 


Copper and alloys, all forms. .......-...--- 
Iron and steel: 
Iron and steel serap. 
O ee dE E os ae eos 
Semimanufactures: 
Bars, rods, and abannen... 


Plates and sheets________________ 


Lead, all forme ` -2-2-2222 
Manganese ore 20 o coco 
Tin: 


do...- 
Zine: 
Ore and concentrate_______________-_- 
Metal and alloys, all forms- ---------- 
Other nonferrous metal scrap and waste. _.- 
Nonmetals: 


Asbestos... ooo. 
Cementos eebe a deta do ce a 
Fertilizer materials: 
Crude: 
Phosphate rock `, 
Manufactured: 
Nitrogenoug. -----------------—- 
Phosphatic--------------------- 
Potassic a conecto tia a da tia 
SAA a O O 
AAA A eee 
Mineral fuels 
A A E 
Ne A EE 
Petroleum: 
Crude.-.--- thousand 42-gallon barrels. _ 
Refinery products: 
aaoline do 
Kerosine________________- do____ 
Distillate fuel ol ` do____ 
Residual fuel ol... do.--- 
Other- helene ne be oe do___ 
NC NEE do. 


See footnote at end of table. 


Quantity 


MALAYA 


4,641 
2,471 


5,168 
8,370 


118,610 
107,957 
93,775 


113,639 
155,820 


6,581 
45,668 


19,630 


Principal sources 


EE 1,592; United Kingdom 1,447, Japan 
Zambia 1,075; Japan 321. 


West Germany 2,867. 
China, mainland 3, 642; Australia 3,605. 


Tapar SEH China, mainland 31,956; Singapore 
Japan 83,330; United Kingdom 7,924; Australia 
Singapore 29,424; Japan 22,752; 

land 18,698. 


Singapore 253; United Kingdom 146. 
Singapore 734. 


China, main- 


Singapore 1,251; Thailand 1,017; Laos 746. 
Indonesia 156. 


Australia 586. 
Indonesia 159. 
Singapore 1,011. 


Canada 6,566. 
United Kingdom 1,884. 


United States 20,312; United Kingdom 5,956. 


West Germany 70,154; United Kingdom 63,041 
Japan 18,728. 

West Germany 2,762; Netherlands 1,905. 

Israel 18,628; West Germany 14,809; France 
10,243. 

Thailand 49,547. 

France 4,848. 


Australia 15,095; China, mainland 7,998. 
Netherlands 2,854. 


are Arabia 9,759; Kuwait 6,980; Sarawak 
,891 


Singapore 339; Saudi Arabia 234; Bahrain 156. 
Saudi Arabía 265; Singapore 263; Bahrain 108. 
Saudi Arabia 1,227; Singapore 1,095. 

Singapore 114. 

United States 49; United Kingdom 10. 
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Table 3.—Malaysia, Singapore and Brunei: Imports of selected mineral commodities, 
1966—Continued 


(Metric tons unless otherwise specified) 


Commodity Quantity Principal destinations 
SABAH 
Metals: 
Aluminum, all forms- -------------------- 127 Japan 47; Belgium-Luxembourg 32; United 


Kingdom 26. 


Copper, allformg 200002. 62 United Kingdom 23; Hong Kong 10. 
Gold bullion- --------------- troy ounces.. 38,932 All from the United Kingdom. 
Iron and steel: 
Ore and scrap----------------------- 1 Nearly all from the Philippines. 
Pig iron and ferroalloys-------------- 2 Allfrom China, mainland. 
Ingots and other primary forms- _.._.-_- 219 Hong Kong 63; Japan 56. 
Semimanufactur28. 0. 17,950 J apan 5,114; Malaya 3,033; United Kingdom 
1428. 
Lead, all forme 42 Singapore 17; United Kingdom 7. 
Nickel, all forms- ----------------------- 4 Japan 8. 
Tin, all form8----------------- long tons. - 24 Singapore 18. 
Zine, all formg. 9 Singapore 3; United Kingdom 3. 
Other nonferrous metal scrap____________- 14 Philippines 6; Borneo 5. 
Nonmetals: 
Cement and clinker---------------------- 38,737 ge SE China, mainland 11,772; Malaya 
4,297. 
Phosphate rock ..--------------------- 588 Christmas Island 508; Japan 51. 
NE nk a ee ee 3 China, mainland 1. 
Talc and soapstone- --------------------- 84 China, mainland 43; Malaya 22. 
Mineral fuels: 
Coal EE 26 Sarawak 25. 
A a ce re ear A 34 Hong Kong 16; United Kingdom 12. 
Petroleum: 
cure thousand 42-gallon barrels.. 7 United States 6. 
oil. 
Refinery products: 
Gasoline... do. 379 Singapore 211; Iran 76. 
Kerosine- 0000002. do. 62 Malaya 36; Singapore 14; Iran 12. 
Jet fuel- ----------------- do 98 All from Singapore. 
Distillate fuel oil__.......- do 507 Iran 202; Singapore 134; Malaya 131. 
Residual fuel ol... do___ 77 Singapore 50; Sarawak 26. 
dE do 35 Singapore 21; United States 10. 
d NV BER do 1,158 
SINGAPORE 
Metals: 
Aluminum: 
Baba -22222222222222 62,061 Malaysia 62,011. 
Metal and alloys, all forms- ---------- 3,158 Hong Kong 427; United Kingdom 311; West 
Germany 136. 
Copper: 
A ee A TAEA 762 All from Malaysia. 
Metal and alloys, all forms. ---------- 2,022 Japan 969; United Kingdom 485. 
Iron and steel: 
Iron and steel scrap_._._____.____---- 24,390 Malaysia 20,740; Belgium-Luxembourg 2,080. 
Pig iron and ferroalloys. - -..-----.--.- 11,378 Kee 4,009; Australia 1,319; China, mainland 
Ingots and other primary forms. - --_- - - 5,186 Japan 2,240; China, mainland 1,423. 
Semimanufactures________.._._-.---- 238,000 Japan 147,250; China, mainland 21,928; 
Australia 13,765. 
Lead, all forms-------------------------- 483 Australia 206; United Kingdom 167. 
Manganese otre ----------------------- 5,666 NA. 
Nickel, all forms. ----------------------- United Kingdom 5. 
SE unworked. .._._._.--..- troy ounces. . 3,011 United Kingdom 2,661. 
in: 
A E A EEE long tons.. 1,309 Malaysia 1,254. 
Slag and hard head.....-..----- do 23 All from Malaysia. 
Other form8------------------ do..-.- 597 Malaysia 463; United Kingdom 66. 
Zinc: 
A A Beckett ee Bee 1 All from West Germany and United Kingdom. 
Other form8------------------------ 4,816 Japan 2,455; Australia 1,923. 


See footnote at end of table. 
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Table 3.—Malaysia, Singapore and Brunei: 


MINERALS YEARBOOK, 1967 


Imports of selected mineral commodities, 


1966—Continued 


(Metric tons unless otherwise specified) 


Commodity Quantity Principal destinations 
SINGAPORE 
Nonmetals: 
Cement and clinker_______._________.___- 420,744 Japan 174,722; Malaysia 149,287; Taiwan 51,501. 


Fertilizers, manufactured, all types. ____-- 


Natural oboenbates 
Mineral fuels: 


oal A ee ic asl a eh teres ee 
COKE hice ese is eee Gate 
Petroleum 
Crude. _..- thousand 42-gallon barrels. ` 
Unfinished ous ` do 


Refinery products: 


West Germany 40,197; Japan 6,900; East 
Germany 3,120. 
Christmas Island 16,383; United States 6,505. 


Australia 3,877. 
Taiwan 1,564; Netherlands 1,055. 


Kuwait 19,126; Saudi Arabia 3,394; Iraq 1,796. 
All from Malaysia. 


Aviation gasolne _-----. do___- 2,432 Iran 1,346; Netherlands Antilles 940. 
Motor gasoline____. ______- do.... 5,058 Iran 2,349; India 906; Malaysia 722. 
Kerosine- -2222222222 do 2,797 Malaysia 1,111; Iran 913; Japan 246. 
Jet fuel -.........-....-. do 8,226 Malaysia 3,309; Netherlands 2,263; Iran 1,407. 
Distillate fuel oi... 5 8,020 Kuwait 2,726; Malaysia 1,586; Iran 1,026. 
Residual fuel ol, do 22,383 Malaysia 9,722; Kuwait 3,704; Iran 2,345. 
Lubricating ole. O. 863 Netherlands Antilles 562; United States 215. 
Asphalt. do 37 Thailand 12; Netherlands 8. 
Petroleum coke__________- do___- 118 Malaysia 117. 

Cher a ii do 20 United States 4. 

VOtal WEE do_... 49,954 

BRUNEI 


Metals: 
Aluminum, all forms...........-..._.---- 
Copper and alloys, all forms- --.-.---------- 
Gold bullion............-... troy ounces. . 
Iron and steel, all forme. 


Lead, all forms_________________________- 


Silver, all forms___._._____-- troy ounces. . 

Tin, all forms... .......-...... long tons. - 

Zinc, all forms. ...-.... EEN 
Nonmetals: 


Cement and clinker._............ 


Fertilizers, manufactured________________- 
Mineral fuels: 


Petroleum: 
Refinery products: 
Gaso- thousand 42-gallon barrels. _ 


line. 
Kerosine______._._______- do___-_ 
Asnhalt ._......._......- do 
TROP EEN do___- 
Total -2-2-2222 do. 


Liquefied petroleum gas. . - value__ 


NA Not available. 


59,217 
22,017 
13,503 

5 


35,447 


63 
$18,839 


179 Italy 102; United States 16. 


33 United Kingdom 15; Japan 3. 

All from the United. Kingdom. 

Japan 8,621; West Germany 3,088; China, 
mainland 1,360. 

14 Singapore 8; United Kingdom 4. 

All from the United Kingdom. 

United Kingdom 4. 

12 Japan 7; Singapore 3. 


China, mainland 14,688; West Germany 6,683; 
Taiwan 5,600. 
36 West Germany 11; Japan 8. 


42 Hong Kong 41. 


24 Practically all from Singapore. 
15 Singapore 14. 


9 United Kingdom 5; Singapore 4. 
15 Singapore 12. 


Malaya $16,380. 


COMMODITY REVIEW 


METALS 
Bauxite.— All bauxite mined in 
Malaysia during 1967, approximately 


900,000 metric tons, came from Telok 
Ramunia in Johore. The only other pro- 
ducer a few years earlier—Semantan in 


Sarawak—had been mined out in October 
1965. As of early 1967, ore reserves at 
Telok Ramunia amounted to about 20 
million tons. The entire output is exported, 
mainly to Japan. 

During 1967 the most up-to-date 
aluminum anodizing plant in Southeast 


THE MINERAL INDUSTRY OF MALAYSIA AND SINGAPORE 


Asia was built by Diethelm and Co. Ltd. 
at Singapore. This plant, costing nearly 
$500,000, is able to process 1.5 million 
square feet of aluminum extrustions and 
sheets per year. 


Copper.—At yearend 1967 the Japanese 
quasi-government firm, Overseas Mineral 
Development Co., Ltd., was awarded 
prospecting rights for what may be one 
of the largest copper finds in Southeast 
Asia. The porphry-type deposit, in Mamut 
Valley on Mount Kinabalu, may contain 
50 to 100 million tons of ore, averaging 
0.7 percent copper plus gold of significant 
value. This deposit was first discovered 
during a United Nations geochemical 
survey made during 1965. 

The small recorded copper production 
of Malaysia was a byproduct of under- 
ground tin mining by Pahang Consoli- 
dated Co. Ltd. at Sungei Lembing in 
Pahang. 


Gold.—As in past years most of the gold 
mined in Sarawak came from the Bau 
district, and more than 30 percent of 
Malay’s gold production is a byproduct of 
tin mining. Detailed mapping of the Bau 
area from 1963 to 1966 failed to reveal 
significant additional ore bodies, and 
production from this area is unlikely to 
increase. 


Iron Ore.—Iron ore production de- 
clined for the second consecutive year as 
shipments to Japan, practically the only 
market for Malaysia's iron ore, declined. 
Japanese imports in 1967 of 5,180,897 
metric tons were 585,000 metric tons 
below the 1966 level. 

During 1967, about 30 iron mines were 
in operation. The only large mines, how- 
ever, were Bukit Besi at Dungan Treng- 
ganu and Bukit Ibam at Rompin, Pahang. 
Both are owned by the Eastern Mining 
and Metals Company, Ltd., the latter 
being operated by a subsidiary, the 
Rompin Mining Company, Ltd. Bukit Besi 
has ore reserve and declining grade prob- 
lems. Moreover, there is a tin mine in the 
middle of this open pit operation. The 
Bukit Ibam mine, which produced more 
than 2 million tons in 1967 or a little more 
than Bukit Besi, has considerable reserves 
although the ore contains nonferrous 
impurities. 

Based upon 9 month’s production data, 
1967 iron ore production by States was 
distributed as follows, in percent: Pahang, 
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54.3; Trengganu, 31.0; Johore, 6.7; Perak, 
5.1; Kedah 2.6 and Selangor 0.3. In 
December 1966 Sungei Gua (Brimco) Co. 
Ltd. opened a mine at Lipis in Pahang 
State that is expected to produce about 
150,000 tons of ore per year for shipment 
mainly to Japan. This mine is owned by 
the Kokan Mining Company of Japan, 
which has large mining interests in West 


Malaysia, and by local Malaysian 
business men. 
Iron and Steel.—The steel mill of 


Malayawata Steel Limited, located in 
Prai, Wellesley Province, commenced oper- 
ation in August 1967 as a joint Malaysian- 
Japanese venture. The total cost of the 
mill was close to $27 million. Financing 
was provided mainly by the Japanese steel 
company, Yawata Iron and Steel Com- 
pany, Ltd.; the Malaysian Government 
through Malaysian Development Finance 
Ltd.; and other Japanese and Malaysian 
investors, but International Finance Cor- 
poration, an affiliate of the World Bank, 
assisted to the extent of $3.47 million. The 
company at yearend was operating with 
one blast furnace, producing 200 tons of 
pig iron a day, and two 15-ton capacity 
Linz-Donawitz converters. Monthly steel 
product output totals 4,000 to 5,000 tons. 
The mill is expected to produce 124,000 
tons of iron, 121,000 tons of steel, and 
111,000 tons of rolled products per year 
when in full operation. The company in- 
tends to increase pig iron capacity by 
adding another blast furnace which is to 
be placed into operation in 1969. This 
steel plant is unusual in that it uses wood 
charcoal as the main reducing agent. The 
Malayan Government requested that the 
plant be designed to utilize charcoal from 
locally available rubber trees and other 
wood to obviate dependence upon im- 
ported coke. 

At year end 1967 Singapore had two 
iron and steel mills—the National Iron 
and Steel Mills and the Malayan Iron 
and Steel Mills Ltd. The National Iron 
and Steel Mills, the larger of the two, had 
an annual capacity of 180,000 tons of 
finished products and was slated to be 
expanded into an integrated steel plant 
with an annual capacity of 500,000 tons 
of finished products. 


Manganese.—Increasing amounts of 
manganese ore were being produced as a 
byproduct of iron ore mining. Most of 
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the production was in the form of fer- 
ruginous manganese ore with relatively 
small amounts of higher quality ore being 
produced. The 1967 production of man- 
ganese ore consisted of 1,/27 metric tons 
of ore having a metal content of 35 per- 
cent or better with the remaining produc- 
tion, 83,378 tons, being  ferruginous 
manganese. Virtually the entire production 
is exported to Japan. In 1967, Japan 
imported 49,505 tons of Malaysian fer- 
ruginous manganese with a c.i.f. value 
of $714,000. 

Most cf Malaysia’s manganese produc- 
tion comes from the mines of the Good 
Earth Mining Company. The mines are 
located in the Lake Chini area of Pekau, 
Pahang. 


Rare Earths.—Relatively small quan- 
tities of xenotime, containing rare-earth 
yttrium group elements, were produced 
as a byproduct of Malayan tin mining. 
During 1967 production of xenotime 
amounted to nearly 50 tons per month. 
Tin mines in Perak, Malaya, accounted 
for 20 tons, and those in Pahang, 
Malaya, for 30 per month. Virtually all 
the xenotime produced is exported to 
Japan. At yearend 1967 Japanese im- 
porters were paying Malaysian miners 
$2,160 per ton for xenotime concentrates 
containing 30 percent yttrium. This pro- 
vides a useful bonus to those tin miners 
fortunate enough to have the ore in their 
mines. The Malaysian Government levies 
a 10-percent ad valorem duty on xenotime 
production. 

Early in 1967 the Malaysian Geological 
Department evolved an X-ray process by 
which the amount of the rare yttrium 
metal in the ore can be determined at the 
mine site in a matter of minutes. Pre- 
viously, samples were sent to England for 
an analysis, which was both a time-con- 
suming and expensive operation—about 
$60 per analysis plus freight. The new 
X-ray method costs only $20 per analysis, 
and small mine owners can now take 
advantage of the service. 


Tin.—Malaysia’s tin production in 1967 
established a new postwar record for the 
third successive year by topping 72,000 
long tons for the fifth time in the in- 
dustry's 60-year history. The four other 
peak output years were 1940 (83,000 
tons); 1941 (79,400 tons); 1937 (77,- 
266 tons); and 1929 (72,326 tons). 
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Despite increased production, however, 
export duties accruing to the Government 
were less in 1967 than in 1966. In 1967 
tin earned $37.6 million in export duties, 
as contrasted to $38.9 million in 1966, 
even though more tin was produced. This 
underlines the effect of the lower 1967 
tin prices. 

Perak remained the chief producing 
State, accounting for more than half of 
1967 output. Selangor, with slightly more 
than 30 percent followed; then the States 
of Perlis, Kedah, Negeri Sembilan, 
Malacca, Johore, Pahang, and Trengganu, 
providing lesser amounts, followed. 

In recent years the importance of the 
gravel-pump mining sector of the Malay- 
sian tin mining industry has been in- 
creasing. In 1965, gravel-pump mines 
accounted for only 48.47 percent of pro- 
duction; in 1966, 53.44 percent; and in 
1967, 55.56 percent. Most mines in this 
sector are owned, operated, and staffed by 
Chinese-Malaysians. At yearend 1967 
there were 1,072 tin mines active in 
Malaysia, including 66 dredge mines, 960 
gravel pump mines, and 49 mines employ- 
ing other methods. Malaysia ended the 
year with a fleet of 68 active dredges in- 
cluding two new ones and a third dredge 
under construction. Of the new dredges, 
one was the world’s largest land-based tin 
dredge. This dredge, Malayan Tin’s num- 
ber 7, began operating trials at Kampong 
Gajah on November 3, 1967. It represents 
an investment of more than $3.5 million. 
It is equipped with 20-cubic-foot buckets 
and will dig to a maximum depth of 150 
feet. The other new dredge, Selangor 
Dredgings’ number 1, began trial runs 
in March 11, 1967. It is unique in that it 
is the first dredge built entirely in Ma- 
laysia. The dredge under construction is 
Aokam Tin’s number 3. This new sea- 
going bucket dredge is being built to re- 
place a grab type dredge. 

Malaysia’s largest opencast tin mining 
company, Sungei Besi, obtained an addi- 
tional 10.8 million cubic yards of tin- 
bearing ground in 1967. In the first 11 
months of 1967, Sungei Besi produced 
1,800 tons of tin concentrates against 1,- 
536 tons during calendar year 1966. The 
full years output is expected to match, or 
even top, the previous peak output of 
1,943 tons produced in 1961. A new min- 
ing and treatment plant being installed at 
their mine could materially increase pro- 
duction during 1968. 


THE MINERAL INDUSTRY OF MALAYSIA AND SINGAPORE 


During 1967 offshore areas on the west 
coast of Malaya weve opened to bidding 
for tin prospecting licenses by the Federal 
administration and the Malayan States. 
Tin mining companies had long been in- 
terested in these offshore areas, but the 
failure of the Federal administration and 
the States to resolve the matter of juris- 
diction over these areas until 1967 had 
precluded the offering of these areas for 
bidding. 

Early in 1968 the Malaysian Govern- 
ment officially announced the awarding of 
tin prospecting licenses to three foreign- 
owned companies. The successful com- 
panies were (1) The Ocean Mining Com- 
pany, which was awarded areas off the 
coasts of the States of Kedah and Perlis 
and which is a Swiss-registered concern 
owned jointly by De Beers Corporation of 
London, and the United States company, 
Ocean Science and Engineering, Inc., (2) 
Conzinc Riotinto Malaysia, Ltd., which 
will prospect off the coast of the States of 
Penang, Perak, and Selangor. This com- 
pany is a joint venture with interests held 
by Riotinto Finance and Exploration Ltd. 
of London; The Bethlehem Mines Corp., 
a subsidiary of the United States Beth- 
lehem Steel Corporation; the Malaysian 
Government, and the Governments of the 
three States; (3) the Billiton Company, 
whose licenses cover the seabed areas off 
the coast of the States of Negri Sembilan, 
Malacca, and Johore. The Billiton Com- 
pany is owned by Netherlands interests. A 
special meeting between representatives of 
the Federal Government, the States, and 
the companies is to be held for the pur- 
pose of working out the terms and condi- 
tions under which the companies are to 
operate. A comprehensive survey of the 
areas is scheduled to start immediately 
upon the completion of these negotiations. 

It has also been reported that the all- 
Malaya Chinese Mining Association has 
applied for a tin prospecting licensing 
covering 23,500 acres off the coast of 
Lamut. The Association has funded an 
offshore mining company to conduct 
prospecting operations if they are awarded 
a permit. 

During 1967 the State Government of 
Perak opened up the Malaysian reserve 
area for tin mining. The total area in- 
volved amounted to 90,000 acres, of which 
60,000 acres were set aside as a Malaysian 
reserve available for prospecting by Malay- 


sians only. As of May 1967, the State had 
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approved of 38 applicants whose permits 
cover 8,544 acres. 

Malaysia’s two largest tin smelters, 
Straits Trading, at Butterworth, and 
Eastern Smelting Co., Ltd., at Penang, 
operated at full capacity during 1967. 
The smaller smelter of Oriental Tin 
Smelters Ltd. controlled by the Japanese 
firm Ishihara Sangyo Kaisha, however, 
suffered from a shortage of tin concen- 
trates and was able to operate at only two- 
thirds capacity. To insure adequate sup- 
plies in the future, the company has 
entered into supply contracts with tin 
mines of the Marble Bar area of Australia. 
Reportedly the company is to receive 80 
tons per month of 70 percent tin con- 
centrate. Exports of primary tin metal 
from Malaysia’s three tin smelters 
amounted to 73,851 tons in 1967, against 
71,626 tons in 1966, and 68,846 tons in 
1965. 


NONMETALS 


Cement.—Annual production capacity 
of Singapore’s three cement plants stood 
at 600,000 tons at yearend 1967. This 
capacity was realized by the opening in 
May 1966, of the Asia Cement (Malaysia) 
Ltd., cement plant. This plant, located at 
the Jurong Industrial estate obtains its 
clinker from Taiwan and gypsum from 
Australia. 

The Singapore Government levies an 
import duty of $3.90 and $1.95 on cement 
and clinker, respectively, to protect the 
domestic industry. These levies were 
brought about by the abnormally low 
cement prices prevailing in Singapore 
during 1965 due to competition from im- 
ported cement. During 1966 Singapore 
imported 420,744 tons of cement and 
clinker. | 

The second kiln of the Tasek Cement 
Ltd., plant at Ipoh, Malaysia, went into 
operation as scheduled in August 1966, 
raising the plant’s present annual capacity 
to about 400,000 tons. Early in 1967 two 
leading cement firms in West Malaysia, 
Malayan Cement Berhad and Pan-Malay- 
sian Cement Works Berhad, agreed to 
merge in order to strengthen their opera- 
tions in Malaysia ard Singapore. The 
merged company is to be know as As- 
sociated Pan-Malaysia Cement Sendirian 
Berhad. 


Fertilizer.—The new $50 million Chem- 
ical Company of Malaysia Ltd. fertilizer 
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and chlorine plant at Padang Jawa, 
Malaysia, commenced operations in Jan- 
urary 1967. The complex, a joint venture 
between Imperial Chemical Industries 
Ltd. and Malaysian interests, has a pro- 
duction capacity of 200,000 tons of fertil- 
izer per year. After an initial stockbuilding 
period the firm will place three compound 
fertilizers on the market, which are 
designed primarily for the rubber planta- 
tions. The factory uses ammonia by- 
products from the Esso oil refinery to 
manufacture its products. The new Esso 
ammonia plant at Port Dickson was of- 
ficially opened on May 20, 1967. The 
ammonia plant has a production capacity 
of approximately 50,000 tons of ammonia 
and sulfur per year. 


Marble.—The Langkawi Marble Com- 
pany, Ltd., which began operating its 
$72,000 plant in 1963, is making an 
extensive effort to capture the local mar- 
ble market. This company, with head- 
quarters at Kuala Lumpur, is the only 
marble producer in Malaysia. Marble 
produced by the company has the 
characteristics and conformation of white 
Carrara marble. Production is obtained 
from the Malaysian islands of Langkawi, 
Bunting, Dayang, Paku, and Pasu, as 
well as several islands in the straits of 
Malacca. 


Silica.—Sarawak has granted three 
prospecting licenses for silica sand. These 
licenses are in the Bintulu, Baram, and 
Lundu districts. The names of the com- 
panies and acreage involved was not re- 
ported. 


MINERAL FUELS 


Coal.—The intensive survey of the 
Bintulu coalfields by the Borneo Region 
Geological Survey under the auspices of 
the United Nations Special Fund was 
completed. Results of this survey indicated 
that the coal has moderate to poor coking 
qualities and, in places, a high sulfur 
content. These factors would inhibit 
economic exploitation. 

The Nippon Coal Mining Company of 
Japan was granted an extension of their 
prospecting license until September 30, 
1967. The Japanese have spent the last 6 
years investigating means of exploiting coal 
deposits of Silantek in Sarawak’s second 
division. The Japanese indicated that 
they would like to exploit the clay deposits 
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at Silantek and leave the coal for the time 
being. The Sarawak Government, how- 
ever, stipulated that the exploitation of 
clay and coal had to be simultaneously 
undertaken on a long-term basis. 


Petroleum.—The new refinery of Mobil 
Refining Company (Malaysia) Ltd., 
located at Jurong, Singapore operated at 
full capacity during 1967, and the Shell 
Refining Company Malaya, Ltd., com- 
pleted the expansion of their Port Dick- 
son, Malaya, refinery during the year. In 
addition, the Shell Company started con- 
struction of a new refinery adjacent to 
their existing one at Pulau Bukom. The 
new plant will have a crude distillation 
capacity of 60,000 barrels per day. As of 
January 1, 1968, total refinery capacity 
of the region was 200,500 barrels per day 
distributed among six refineries—three 
each in Malaysia and Singapore. During 
1967 it was estimated that these refineries 
processed 77.6 million barrels of crude 
and produced an estimated 67.9 million 
barrels of refined products. Imports of 
crude oil and refined products to Malaysia 
and Singapore, exclusive of inter-area 
transfers amounted to approximately 2,- 
202,000 barrels and 32,000,000 barrels, 
respectively, during 1966. 

In October 1967 the Malaysian Gov- 
ernment granted offshore exploration 
rights along the east coast of Malaya to 
Standard Oil Company (New Jersey) 
and the Continental Oil Company. Stand- 
ard Oil was awarded the northern part 
and Continental the southern portion. Ad- 
ditionally, three foreign-owned oil com- 
panies have applied for exploration rights 
along the west coast of Malaya. These 
firms are Mobil Oil Company, Frontier 
Petroleum Company, and Amoco (Malay- 
sia) Petroleum Company. These applica- 
tions are now being processed by the 
Government of Malaysia. If these ap- 
plicants are granted exploration rights, 
virtually the entire offshore area of 
Malaysia will be covered by exploration 
or exploitation contracts held by foreign- 
owned oil companies. 

The only crude oil production in the 
area is by subsidiary companies of the 
Royal Dutch-Shell Group. A largely de- 
pleted field, Miri in Sarawak, produced 
328,334 barrels during 1967, and another 
old established field, Seria in Brunei, also 
on the decline, produced 21,448,000 bar- 
rels. An offshore field, South-West Ampa 
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in Brunei waters, a more recent discovery, 
produced 16,513,000 barrels and has not 
yet reached peak production. All Brunei 
crude oil production is transported by 
pipeline to Lutong, Sarawak, for refining 
or exporting. Brunei also produces natural 
gasoline and natural gas, with 1967 pro- 
duction being 553,000 barrels and 2,633 
million cubic meters, respectively. Early in 
1968 it was reported that Shell Brunei 
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was negotiating with the Japanese firm, 
Teikoku Oil Company, for the sale, over 
a period of 20 years, of 2,000 million 
cubic meters of gas each year. The com- 
panies have supposedly reached a tentative 
agreement. Previous negotiations for the 
sale of natural gas to Japan failed because 
competition from Alaskan natural gas was 
too strong. 


Digitized by Google 


The Mineral Industry of Mexico 


By Burton E. Ashley * 


The mining industry generally lagged 
behind the brisk pace of the Mexican 
economy in 1967. Tonnage output of 
many of Mexico's mineral commodities 
was down from 1966 levels. However, 
because of favorable silver prices, esti- 
mated value of metallic mineral produc- 
tion gained slightly more than 3 percent 
compared with the 1966 value. 

-Excluding petroleum, the mining in- 
dustry contributed between 1.5 and 2 


percent to the 1967 Gross National 
Product. 
While the mining industry segment 


appeared to have experienced a setback 
in some respects, the situation was re- 
garded as temporary. 

Some important aspects of the 1961 
mining law were implemented which 
gave tax relief to some sectors of the 
industry, and indirectly made working 
capital available for expansion of mine, 
plant, and exploration programs. 

Continued Mexicanization of various 
firms also provided wider scope for op- 
eration in many cases. Incentive was 
found to rehabilitate abandoned mines. 
Increasing world demand for selected 
nonmetallic minerals provided the re- 
quired encouragement for expansion. 

The Mexican Government was active 
in a number of mining fields. It 
sponsored exploration for copper, coal, 
and iron ore; it encouraged and assisted 
development of sulfur sources, increased 
production of zinc metal at its Saltillo 
smelter, and returned to operation a 
silver mine abandoned during the early 
1930's. 

Fiscal measures put into effect to 
stimulate the producing sector included 
the automatic rebate of 50 percent of 
the federal tax on minerals, metals, and 
compounds originating in Mexican or 
Mexicanized firms. Heretofore, the en- 


tire tax had to be paid, and the rebate 
returned upon application. The auto- 
matic rebate system freed large amounts 
of capital formerly held on deposit. The 
same tax rule was applied to metals and 
byproducts originating in Mexican-con- 
trolled beneficiation plants, foundries, 
and refineries. 

General guidelines were established to 
eliminate any official discretion in 
granting the 50-percent tax rebate. 

Mexicanized firms opening new mines, 
or rehabilitating old ones, or beginning 
new industries based on mineral raw 
materials, were granted a subsidy of up 
to 40 percent of the ordinary income 
tax. 

The production tax on gold was re- 
duced to 50 percent of the previous 
rate, and tax exemption was extended 
to Mexican controlled firms producing 
molybdenum, bismuth, cadmium, arsenic, 


vanadium, selenium, iron, cobalt, or 
mixtures thereof. 
In an effort to reduce smuggling 


mercury from Mexico, the Government 
reduced production and export taxes by 
50 percent (from about $75 down to 
$37.50 per flask) for a trial period of 
one year beginning December 31, 1967. 
Industry sources reported immediate in- 
creased offerings of “legal” mercury. 

It was expected that in 1968 the ex- 
port tax on refined zinc bars would be 


reduced to the rate paid on zinc in 
concentrates. 


According to 1967 figures, employ- 
ment in mining, metallurgy, and petro- 
leum increased by 28 percent over 1965 
levels. Breakdown, by industry, for 1967 
was as follows: Mining 90,000; metal- 
lurgy, 30,000; petroleum, 63,000. 


1 Physical scientist, Division of International 
Activities. 
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PRODUCTION 


The Bureau of Mines has heretofore 
depended mainly on two sources for 
mineral production statistics, the annual 
mineral production questionnaires sub- 
mitted by Embassy of United States of 
America, Mexico, D. F., and monthly 
figures published by the Mexican Gov- 
ernment.? However, in 1967, another 
publication became available? that re- 
vised many figures previously published. 
As the work was done by the organiza- 
tion primarily responsible for mineral 
statistics, the revised figures were con- 
sidered a more accurate reflection of 
actual output. Therefore, note should 
be taken of the numerous revisions and 
additions in respect of the production 
table. 

In general, quantity output of selected 
metallic minerals in 1967 was down, but 
value was up—1966 ($306 million), 
1967 ($315 million).4 However, sub- 
stantial gains were made in quantity of 
1967 output over that of 1966 in iron 
ore, cadmium metal, bismuth and tungs- 
ten. 

Mercury output for 1967 at 14,413 
flasks was nearly 35 percent less than 
the 1966 quantity. However, smuggling 
from Mexico reportedly remained a 
problem, and some estimates indicated 
that as much as 30 percent of total out- 
put might not have been officially rec- 
orded. The Government’s new policy 
reducing taxation for mercury produc- 
tion and export was expected to reduce 
illicit traffic in the metal. 


Cía. Metalúrgica Mexicana  Peñoles 
ceased production of selenium at its 
Monterrey plant in April 1966. 

Output of crude petroleum in 1967 
averaged 364,166 barrels daily. In ad- 
dition, daily recovery of natural gasoline 
and condensate amounted to 46,585 
barrels, for an average total daily petro- 
leum output of 410,751 barrels. This 
was an increase of 11.03 percent over 
1966 figures. Natural gas production at 
1,569.4 million cubic feet per day was 
8.5 percent higher than that of 1966.5 
Petróleos Mexicanos (Pemex) listed pro- 
duction of 22 basic petrochemical com- 
modities in 1967 totaling 780,723 tons, 
20.42 percent over 1966 output.® 

The iron and steel industry had ini- 
creased output, the rise over 1966 levels 
amounting to 11.1 percent for primary 
forms and ferroalloys. Sponge iron pro- 
duction, at 325,930 tons, was up 22.7 
percent from the 1966 figure. Ferroalloy 
output alone gained 22.3 percent. A 
breakdown of Mexican ferroalloy produc- 
tion was as follows: Ferromanganese 
35,690; ferrosilicon 11,068;  silicoman- 
ganese 6,661; ferrochrome 1,075; and 
ferromolybdenum 118. 


2 Secretaría de Industria y Comercio, Direc- 
ción General de Estadística. Revista de 
Estadística. 

3 Consejo de Recursos Naturales no Reno- 
vables. Sumario Estadístico de la Minería 
Mexicana. Mexico, D. F., 1967, 428 pp. 

4 U.S. Embassy, Mexico City. Annual Minerals 
Industry Report, Mexico, 1967. State Depart- 
ment Airgram A-1066, June 23,. 1968, 17 pp., 
22 enc. 

5 Petrólecs Mexicanos Memoria de Labores. 
1967. pp. 47-48. 

6 Page 60 of work cited in footnote 5. 
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Table 1.—Mexico: 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 p? 
Metals: 
Aluminum 
Eet e EE 5,500 17,678 19,088 20,902 21,513 
HERE ergeet 526 1,232 1,783 r 1,957 NA 
Semifinished and finished products. - 13,297 14,179 15,650 NA NA 
Antimony: 
In untreated ore and concentrate. _ _ 3,899 3,805 3,476 3,145 2,752 
In smelter products........----..-. 927 983 985 1,271 986 
A 4,826 4,788 4,461 4,416 3,738 
Arsenic trioxide (A20 3)__-___________- 13,305 14,860 13,778 r 13,746 15,423 
Arsenic content (as reported). __._..--- 9,486 11,169 10,127 10,103 11,336 
Biemuth 2 r 400 r 500 r 465 470 504 
Cadmium 
In zinc concentrates for export e. 2,149 2,250 2,028 r 838 378 
In flue dust -.--------------- 681 659 681 NA 700 
Refined metal......-...-.....-..--- 163 158 69 110 168 
Copper: 
In ores mined 1l... ---2------- r 55,090 r 52,072 r 55,248 r 56,513 56,012 
Smelted and refned. ---------- r 53,660 r 50,243 r 54,008 55,238 54,457 
¡E LA AAA troy ounces. - 237,948 209,976 215,796 190,815 165,287 
Iron ore, 60 percent Fe equivalent. .._._.. 2,328,137 2,320,778 2,654,560 2,307,030 2,695,160 
I-on content (as repnorted). ---- 1,396,882 1,392,467 1,592,737 1,384,218 1,617,096 
Iron ar.d steel: 
Pig TOD: <a 833,118 926,263 945,947 1,136,568 1,285,493 
Sponge Iron. -2-2 -2-~-2------- 169,735 202,551 212,668 ,575 5,930 
Ferroalloys__.......-..--.------- 25,917 42,568 43,436 44,657 54,612 
Steel ingots. .-------------------- 2,026,033 2,326,496 2,454,680 2,787,478\ 3.023.166 
Steel castings. ___._._._..._-_.--_- 11,684 25,754 33,772 13,096/ “> i 
SS ee and finished steel. _ _.-_ 1,634,187 1,885,480 2,032,246 2,327,637 3,904,826 
ad: 
In ore and concentrate for export... 2,804 3,254 2,473 2,100 2,223 
In smelter and refinery products.... 186,170 166, 703 164,307 172,145 161,690 
Manganese, content of ore ---------- 77,786 85,953 83,574 51,624 30,799 
Mercury.._._._._-_-- 76-pound flasks.. 16,302 12,549 19,190 r 22,075 14,413 
Molybdenum ores 
Molybdenum ‘sulfide (MoSs3) content 
kilograms _ 68 , 755 89,164 80,926 r: 149,663 e 220,000 
Molybdenum (Mo) dote de. 41,253 53,498 48,556 r 89,708 131,868 
Niel e eee 26 29 444 55 28 
Selenium re kilograms. - 2,874 3,166 8,227 Hp b WEE 
Silver... thousand troy ounces. _ 42,760 41,716 40,332 41,984 38,273 
Strontium ore r 6,276 r 5,461 r 2,620 r 5,685 , 543 
in: 
In ores mined long tons. - 1,055 1,207 503 r 789 NA 
OG A A as 1,055 1,145 459 795 607 
Liewe ore, 60 percent WO, basis. - . - 33 8 183 143 313 
In ore and concentrate for export... 151,454 158,558 143,131 132,272 139,648 
In smelter and refinery products ?. . 81,642 86,375 89,744 100,641 101,567 
Nonmetals: 
gates te kilograms. - 7117 6,484 150 21,005 3,000 
ak A A eee eee 256,597 334,044 368 , 342 291,484 223, 280 
Calcite 
Optical. .....-...-..... kilograms. - 5 r 19 29 r 11 NA 
COMMON: cocos ena 3,550 3,616 18,671 6,559 5,064 
Cement: 
GTA cate isla 3,596,291 4,241,941 4,207,075 r 4,231,610 5,544,237 
VE 77,463 89,845 1,567  r 106,622 113,727 
COON A ates 88,318 86,323 3,497 568,982 e 600,000 
i o A 3,762,072 4,418,109 4,322,139 r 4,907,214 6,257,964 
ays: 

Kaolin ee 46,561 64,225 81,135 96,591 78 , 592 
Bentonite__..___.-..-_-_--.-_---- 4,245 r16,23 r 17,077 25,607 32,580 
Fuller’s earch. 8,635 4,614 9,172 6,020 18,643 
Refractory__.....-.-------------- 369 987 382 3,259 98 , 049 

Diatomite ooo 888 2,050 895 8,461 7,186 

DoOlMMItes oc. cuantas r 120,749 : 239,551  r 266,690 305 , 680 349,890 

Felds DOF otc oss Ss ada 14,500 31,900 47,700 82,700 63 , 600 
Fertilizers: 

Nitrogenous__...__-..._._-.------ 434,178 469,320 3198,511 * 443,558 450,200 

Phosphatie. o oooococo..- 161,332 164,055 165,530 * 200,149 231,600 

LT A A wes 153,949 176,948 * 262,286 NA NA 

id EE 41,451 86,515 NA NA NA 

Fiuorepar 481,619 642 ,872 735,381 725,388 785,114 

Graphite, amorphous. _.___.-...------ r 18,303 30,337 40,413 r 38,752 40,690 


See footnotes at end of table. 
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Table 1.—Mexico: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 » 
Nonmetals:—Continued 
GYPSUM cuca caidas 1,097,339 1,165,054 1,081,745 1,151,071 976,401 
Limestone: 

For cement t_._._... thousand tons. - 4,780 5,640 5,595 NA NA 
AA ee eee seu do r 1,232 r 1,433 r 1,590 r 1,727 1,693 
NR EE do... r 6,012 r 7,073 r 7,185 N NA 

Marble: os sit a ti Er r 28,608 r 24,259 r 14,486 r 19,594 18,005 
LEE r 262 r 304 r 546 39 884 
Perlite- EE r 6,407 r 8,962 r 8,350 10,095 10,572 
Phosphate rock o oo 0 r 34,292 r 33,124 r 39,473 r 55,788 54,264 

A ee ee thousand tons. - 1,225 1,783 2,200 2,398 3,330 
Sand SNCS EE 54,978 rr 257,397 192,986 205, 864 203,065 
Sodium IC conosca tee. bs 189 26,113 47,895 68,757 
Sulfur: 

Frasch processed.. ooo. 1,480,026 1,662,016 1,505,015 1,637,299 1,818,928 

KT AA 29,433 26,406 ,342 9,792 ,920 

Recovered from natural gas....-...- 44,003 36, 866 46,722 38 , 772 48 ,307 
Otel ceo sce aid a e 1,553,462 1,725,288 1,586,079 1,705,863 1,891,155 

Tale. a a r 1,317 r 785 r 3,387 r 2,510 2,918 
MWollastonite ~~ eee 51 15,553 5,811 3,210 1,504 
Mineral fuels: 
Bituminous coal. _..... thousand tons. - 2,071 r 2,138 2,006 2,101 2,388 
Coal products: 
e EE do 765 786 824 r 865 1,084 

Coke breeze (finos de coouel. 21,265 21,138 20,874 r 21,819 NA 

Coal tar. oca 11,628 12,238 10,708 r 12,255 NA 

Coal gas __._-.- million cubic feet. _ 2,971 3,489 5,332 r 6,251 e 6,513 

Natural easi 2..------------- do. 401,572 485,057 493, 161 529,128 572,832 

Sales tunas al do 205,944 234,636  r 249,844 —r 255,128 275,502 

Petroleum: i l 
Crude (includes distillates  and/ 
natural gas liquids) 
thousand 42-gallon barrels.. 125,825 129,504 132,141 135,021 149,924 
Refinery products: 
Gasoline: 
Aviation. ...-....-.- 648 695 791 663 639 
Other (including naphtha) 
thousand 42-gallon barrels 33 , 860 36,002 37,674 36,646 40,984 
Total. .-..-..... do... 34,508 36,697 38,465 37,309 41,623 
Jet fuel... do. 786 955 1,070 1,605 1,984 
Kerosine- ---20ooooo... Dota 11,706 12,188 11,906 11,665 12,076 
Distillate fuel oil. ...... do... 16, 995 20,682 21,020 21,771 23,746 
Residual fuel ol. do 42,511 39,953 41,880 40,320 43,428 
Lubricants, including greases 
thousand 42-gallon barrels.. 1,220 1,270 1,409 1,342 1,394 
Asphalt. ------------- do.-.- 2,004 2,321 3,173 6,035 6,289 
Liquefied petroleum eng do... 5,793 6,734 8,452 8,569 9,152 
Other ovio 640552 ence ee do 2,261 2,252 2,519 4,547 2,472 
Total refinery products l 
thousand 42-gallon barrels. - 117,784 123,052 129 , 894 133,163 142,164 


e Estimate. P Preliminary. r Revised. 
1 Figures include electrolytic copper. 


NA Not available. 


2 Includes refined bars, concentrated slag, zinc oxide, zinc sulfate, zinc residues, and calcined zinc. 


3 Ammonium sulfate only. 
+ Converted at 35.3145 cubic feet per cubic meter. 
5 Revised to none. 


TRADE 


Value of trade in all commodities rose 
slightly from 1965 to 1966, but consid- 
erable variation in mineral trade value 
was recorded for the period. Value of 
1966 mineral commodity exports declined 
by nearly 16 percent from the 1965 level, 
while value of mineral commodity imports 
rose by 117 percent. Imports of the fol- 


lowing commodities showed the greatest 
percentage increases in quantity: Nickel, 
all forms, 94 percent; phosphate rock, 27 
percent; asbestos, 19 percent; and tin in 
all forms, 14 percent. 

Import value of 13 selected nonmetallic 
mineral commodities rose from $12.8 mil- 
lion in 1965 to $14.8 million in 1966. 


THE MINERAL INDUSTRY OF MEXICO 


Export value of selected important 
mineral commodities for 1966 were as fol- 
lows, with 1965 value in parentheses: Zinc, 
$63.4 million ($63 million); silver, $44.2 
million ($38 million); sulfur, $35.4 mil- 
lion ($34 million); lead, $34.4 million 
($36 million); fluorite, $15.3 million ($16 
million); copper, $5.6 million ($4 mil- 
lion). 

On a value basis, the United States re- 
mained Mexico's primary trading partner 
in 1966, taking 62.5 percent of total com- 
modity exports, and supplying 63.8 per- 
cent of imports; West Germany supplied 
7.7 percent of Mexico's commodity im- 
ports, while Japan received 9.6 percent 
of its exports. 

The following table shows the relation 
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of total commodity trade to trade in min- 
eral commodities for 1965 and 1966: 


Value (million dollars) Mineral 


——— com- 
Mineral Total trade modities’ 
com- share 
modities of total 
(percent) 
Exports 
965______- $301.0 $1,111.0 27.1 
1966. ....... 253.4 1,192.4 21.3 
Imports 
hoc... 71.9 1,559.6 4.6 
1966__.____- 156.1 1,605.2 9.7 
Trade balance 
965_______- 229.1 —448.6 XX 
1966______-_ A 97.3 — 412.8 XX 


XX Not applicable. 
Source: Anuario Estadístico del Comercio Bx- 
terior de los Estados Unidos Mexicanos. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum: 
FI A A (1) 6 Mainly to United States. 
TN GOS A se ewe ee 429 600 Mainly to Colombia. 
Semimanufactures. 6 12 Mainly to El Salvador. 
Antimony, content of: 
Ore and concentrate. _.._.....--.----- 11,349 14,493 Mainly to United States. 
Mixed bars. . -0-an 234 177 O. 
Refined bars.............---.-.---.-- 46 145 All to United States. 
Arsenic oxide: 
Black arsenic. ..._.-.-.--.--.-------- 826 1,638 Do. 
White arsenie. ue 9,209 9,409 Do. 
Total eG sesh ee es 10,035 11,047 
Bismuth: 
Mixed bars..-.-.-..---..------------ 415 276 EEN States 142; United Kingdom 
Refined berg... ------------------ 147 245 Mainly to United States. 
Cadmium 
Ueleg 944 1,062 All to United States. 
o Refined metal ocoooococo.o.o. 26 65 Brazil 34; United States 29. 
opper: 
A A A Ree a eT EEE E 5, 753 4,499 All to United States. 
Concentrate, precipitate, matte, speiss, 989 1,243 United States 654; Japan 589. 
etc. 
Sulfate... dec ecb orcs aaa 997 1,298 Mainly to Brazil. 
Metal: 
Mixed bars. o oooococoocococoo. 7,947 7,278 United States 5,978; Poland 1,300. 
Anodes and electrolytic copper-_.....-- 837 250 All to United States. 
Semimanufactures, including alloys... 3,592 4,801 Mainly to United States. 
Gold cai a so troy ounces... 5,919 7,196 Do. 
Iron and steel: 
Kee 9,914 120 Do. 
GT EE 72 98 All to United States. 
Pig iron- cnc es CDC. sudores 
Steel: 
Ingots and other primary forma3...... 4 10 Do. 
Semimanufactures: 
AA A A IO AN 25 200 Mainly to Argentina. 


90,528 78,658 Mainly to United States. 
TINpiateroulona saca ua 0 60 _Do. ` 
Girders, beams, structural shapes... 871 1,113 Mainly to Costa Rica. 
Wire and eable ---.------------ 802 793 Chile 352; Colombia 237. 
Pipes, tubes, and fittings. --....-.-.- 44,083 44,780 United States 26,049; Colombia 8,738. 
ae A A 926 938 All to United States. 
ad: 
Ore, concentrate, matte, and speiss. .... 2,818 2,493 Mainly to United States. 
Oxides: 
Litharge....--- c cue. tte ida 31,011 28,923 Do. 
Red lead.. -.--------------------- 2,352 2,62 ve States 1,154; West Germany 


See footnotes at end of table. 
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Table 2.—Mexico: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals—Continued 
Lead—Continued 
Metal: 
Impure and mixed bars. ...........- 10,366 15,232 Nooan; 8,124; United States 
4,579. 
Antimonial bars.._.._.......-....-- 74 129 Mainly to United States. 
Refined bars._............_-.--_--.- 96,727 98,559 Do. 
Manganese ore and concentrate. ___-___-- 88,260 40,606 Do. 
Mercury_......-.-.--.- 76-pound flasks.. 19,326 19,538 Do. 
Molybdenum eopcenttrate ----------- 108 65 West Germany 27; United States 24. 
Silver. .......-..- thousand troy ounces. - 29,522 34,245 Mier 14,801; United States 
EE concentrate. _._.....--..-_---- 204 223 Mainly to United States. 
inc: 
Ore, concentrate, slag, and other inter- 285,003 312,934 Do. 
mediate products. 
Oxide, white... 6,531 7,987 Do. 
Sultateso sine neta ctas celos 1,449 1,049 All to United States. 
Metal: 
Power oscila dei. id a 1,339 Mainly to Argentina. 
Refined bars______...._._--..------ 25,861 32,606 United States 16,928; Brazil 8,472. 
Other metals and metallic residueg 685 483 United States 280; Belgium 203. 
Nonmetals: 
Abrasives, except diamond, not elsewhere 
speci 
LN A kilograms. - 571 2,092 Mainly to Guatemala. 
PUMICE. Ee 7,180 6,723 All to United States. 
Asbestos. ._____.__-.-.__-------_------ 106 21 Mainly to Switzerland. 
1-91. ce oc ea ee AN 220 192 Mainly to United States. 
Calcite, optical and industrial__kilograms_. .-.....-..- 175 Do. 
Cement, OFtlanG EE 1,939 1,956 Do. 
Clays an arte: 
Bentonite. cui is dls ls 405 65 United States 44; West Germany 20. 
Other clays including refractory.......- 300 282 United States 116; Venezuela 60. 
Earths, all Kinde... 73 4 United States 2; Guatemala 1. 
Diamond: 
Mie acordada carats.. 1,060 -..-..- 
Industrial... .......-...----.-. do___- 15,000 15,000 All to Guatemala 
Diatomite, infusorial earth, tripoli, and 5,694 3,628 United States 807; Belgium 407; 
chalk. United Kingdom 324. 
Feldepar -descon io ansinda EE 57 779 All to Guatemala. 
Fluorspar 
Acid grade... see eee ee 219,700 241,765 Mainly to United States. 
Metallurgical grade.____......-_.----- 461,438 501,429 bea ia 385,364; Canada 
1 > 
Gem stones, cut and uncut....... carats.. 785 20,228 Mainly to Spain. 
Graphite, natural amorphous- ---.-------- 37,463 31,173 Mainly to United States. 
ypst m: 
Ud ii 1,075,865 979,614 United States 800,640. 
Calciñedsooisu costas a oie 81 22 Mainly to Colombia. 
LÉI EE 45 17 British Honduras 10; United States 7. 
Limestone and dolomite. ...----..-..----- 950 495 All to United States. 
Perlite- coses till Seo 488 1,392 Chile 715; Guatemala 343. 
Phosphate rock. _...__....----.-------- 31,319 37,053 Mainly to United States. 
Ee Eer 1,747 1,304 All to United States 
Salt cuore thousand tons. - 1,601 850 United States 516; Canada 227. 
Stone, sand, and gravel, building and in- 
dustrial: 
Alabaster and marble. `... 5,711 10,305 Mainly to Philippines. 
Granite- EE 20) serge 
Other stone, type not specified. .......- 43,425 --..... 
Sand and grave. ------------------ 8,377 8,092 United States 4,050; Guatemala 
Strontium minerals, celestite. -..._.-..-..- 3,125 6,302 Mainly to United States. 
Sulfur ~~ _-- thousand tons. - 1,540 1,504 Bahamas 687; United States 258. 
Tale and eteatite 41 18 Mainly to United States. 
Mineral fuels: 
ASPOA IS occso ed aia 121 240 Mainly to Costa Rica. 
Coal, powdered... --------------------- 2 9 Guatemala 5; United States 4. 
Natural LAB ooo million cubic feet. _ 54,327 16,096 All to United States. 
Natural gas liquids. -------------------- 371 828 Mainly to United States. 
Petroleum: 
Crude.----- thousand 42-gallon barrels.. 7,266 10,183 All to United States. 
Refinery products: 
Gasoline.. ------------------ do..-- 8 82 Mainly to United States 
Distillate fuel ol... do.-..- 271 442 Denmark 264; United Kingdom 126. 
Residual fuel ol. do. __- 10,170 7,255 Mainly to United States. 
Lubricants, including greases..._.__--.-- 260 261 Do. 
Paranoia eee aaa 2,829 964 All to United States. 


a Less than 4 unit. 
Sources: Secretaría de Industria y Comercio, Dirección General de Estadística. Anuario Estadística del 
Comercio Exterior de los Estados Unidos Mexicanos. 1966, 739 pp.; 1967, 746 pp. 
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Table 3.——Mexico: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum: 
Bauxitenoodiacansa sail 14,987 9,888 Mainly from United States. 
Aluminum oxide. ...--------0-2-... 45,982 44,190 Do. 
Metal, all forms. ---.------------- 4,479 1,301 Do. 
Antimony, all forms... ooo... 59 United States 39; Belgium 17. 
Cobalt, oxide. ooo. 8 3 Belgium 2; United States 1. 
Copper and alloys, all forms. ._.-...-..- 795 723 United States 320; West Germany 282. 
GE Ee 27,543 23,154 Mainly from United States. 
old: 
MER Ee E troy ounces. _ 4 1 AU from United States. 
Sheets A do.--- 1,370 1,730 Mainly from West Germany. 
Powder. ....--..--___-__-- do... 13,628 16,396 All from United States. 
Iron and steel 
Reese E eee ewes 18,527 419 Mainly from Brazil. 
Pig iron, sponge, powder. .......-- r 31,777 36,273 Mainly from United States. 
DCAD eelere 751,904 720,678 Do. 
Ferroalloy----------------------- 1,535 1,294 Do. 
Ingots and equivalent forms..-.-.-- r 29,572 59,208 Do. 
Semimanufactures: 
Railroad rails and accessories.. "138,396 109,760 Canada 69,991; United States 26,017. 
A A E AaS 33,739 36,034 Mainly from United States. 
Lead, all torms oooooocococooo- 27 39 Do. 
Magnesium EE EE RE ate SRP eRe en 525 654 Do. 
Mercury. ooo. 76-pound flasks.. 30 23 Do. 
Nickel: 
Ingots and eastnge ----------- 208 94 Canada 69; United States 25. 
Semimanufactures____.___-..-_-_--- 344 978 United States 610; Canada 253. 
Palladium... troy ounces. - 3,261 5,746 All from United States. 
Platinum. eerste de ere le kee oe do 1,174 3,503 Mainly from United States. 
ae Eege 795 336 United States 236; Australia 100. 
ilver: 
NEE EE troy ounces.. 6,311 10,276 ee States 9,615; United Kingdom 
Bars and abhapen ------ do. 1,398 703 West Germany 349; Belgium 322. 
ge Eeer do... 552 1 All from United States. 
in: 
TiN EE long tons.. 761 1,004 United States 420; B ermuda 394. 
o oe ee eee do 539 480 All from United States. 
Semimanufactures. -----...-- do... 24 26 Mainly from United States. 
Tungsten, all forms. ._..--.-.-..-----.--- y Gane ene 
Uranium, thorium, plutonium and other 11 5 Do. 
substances. 
Zinc, all forms. __-_...___-.-_..-.---- 60 63 United States 34; West Germany 10. 
A see eo see A AA 1,854 1,550 Mainly from Australia. 
Other: 1 
Ores and coneentraten ---------- 15 48 Australia 27; United States 15. 
Metals and alloys. ._..-...--..-.-.-.- 28 15 Mainly from United States. 
Scrap of nonferrous metals ?2_...... 10 94 Do. 
Nonmetals: 
Abrasives: 
Carborundum and emery in powder 433 680 United States 248; Austria 219. 
and grains. 
Asbestos, crude___.._...------------- 21,480 25,526 Mainly from Canada. 
Barile EE 644 452 West Germany 192; United States 187. 
coment: pel Nese sac es oe Sets aro geen one 8,887 6,175 Mainly from United States. 
avs: 
Fuller’s earth... 3,369 485 Do. 
KAROL EE 9,096 13,413 Do. 
RetractOry AA eege 86,327 90,240 Do. 
Ee r1,011 1,752 Do. 
Cryolite, natural or artificial........... 272 380 Do. 
Diamond: 
Gem, cut and uncut_-____-_- carats __ 8,005 18,580 Netherlands 6,900; Belgium 3,275. 
Industrial. do... 1,400,000 50,000 Mainly from United States. 
Powder- ------------------ do. :1,100, ey 85,000 All from United States. 
Distomite 80 Mainly from United States. 
Dolomites EE Kr 50 All from United States. 
Peldsar EE 1,058 1,462 Do. 
Fertilizer and fertilizer raw materials: 
Nitrogenous: 
Sodium nitrate. ooo. 13,192 14,585 Mainly from Chile. 
Ammonium nitrate. -----.-... 49,742 24,779 ae 20,180; Costa Rica 
Phosphatic: 
Phosphate d EEN 228,190 289,771 Mainly from United States. 
Superphosphates__...-...---. --------- 3 All from United States. 
Potassic: Potassium chloride. .-...- 31,474 40,775 Mainly from United States. 
Gem stones, rough or kilograms - - 55 88 Brazil 60; France 19. 


cut. 
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Table 3.—Mexico: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1965 1966 Principal sources, 1966 
Nonmetals—Continued 
Graphite- A nena n 270 133 United States 68; Canada 50. 
Gypsum, calcined. .---------------- r 9,467 8,773 Mainly from United States. 
agnesite, Cälcined 35,589 39,865 Do. 
Marble; crushed, crude and eut... 41 601 Mainly from Italy. 
ica: 
Crude and poeder. 128 197 Mainly from United States. 
EE 36 42 All from United States. 
A Cores A 4,822 ,131 Mainly from United States. 
Sand and eravel 0 22... 136,648 132,397 Do. 
Stone: 

Building and ornamental. --.-...-- 2,808 2,216 Mainly from Italy. 

Sulfur, ground and unground...___._-- 403 165 Mainly from United States. 
Tale and pyrophyllite: 

Tale: 

E ol TEEN 34,150 46,648 Do. 
Powdered__--__-----__------ 613 618 Do. 

Pvropbvlltre `. o ooo... 150 83 All from United eer 
VNermieuitte ee 564 577 Mainly from United Sta 
Other nonmetallic minerals. ..-.------- 1,247 2,546 Australia 1,621; United States 923. 

Mineral eg 
¿279 A A A 56,303 63,796 Mainly from United States. 
Coke A AN ee A IA ath 56,250 124,807 Do. 
Natural gas________- million cubic feet.. 8,252 8,809 All from United States. 
Natural thousand 42-gallon barrels.. 5,650 6,659 Mainly from United States. 
gas liquids. 
Petroleum: 
Crider ed e de ea 1,057 633 Do. 
Refinery products: 
Aviation gasoline... do...-. 107 282 Do. 
Motor gasoline... do... 287 1,241 Do. 
Kerosine. --.---------- do... 3 272 107 Do. 
Distillate fuel oil. ......- do... 166 (4) All from United States. 
Residual fuel oil. _.._._._._do.... 1,669 318 Do. 
Lubricants including greases. . - 190 257 Mainly from Uinted States. 
Asphalt_____.___-.____-___-- 358 594 All from United States. 
Paraffin and vaseline._._._...-- 23,749 25,202 Mainly from United States. 


r Revised. 

1 Molybdenum and various alloys. 
2 Copper, brass and tin. 

3 Includes jet fuel. 

4 Less than % unit. 


Sources: Secretaría de Industria y Comercio, Dirección General de Estadística. Anuario Estadística del 
Comercio Exterior de los Estados Unidos Mexicanos. 1966, 739 pp.; 1967, 746 pp. 


COMMODITY REVIEW 


METALS 


Aluminum.—Aluminio, S.A. de C.V., 
announced plans to double ingot ca- 
pacity to 40,000 tons per year. Expan- 
sion of the Veracruz” plant was planned 
in two phases, the first step to 30,000 
tons annual capacity, with 40,000 tons 
capability to be achieved in early 1970. 
Total cost of the program was reported 
at $19.2 million. Aluminio, S. A., de 
C. V., was under the following owner- 
ship: Mexican interests, 51 percent, 
Aluminum Company of America, 35 
percent, and American and Foreign 
Power Co., Inc., 14 percent. 

In 1966, Reynolds Metals Co. an- 
nounced ê that it was seeking a license 


to establish a primary aluminum reduc- 
tion plant near Mexico City. 

American & Foreign Power Company, 
Inc., invested $1 million for a one-half ® 
interest in Kawneer de Mexico, S.A. de 
C.V., a subsidiary of American Metal 
Climax, Inc. Kawneer, an_ established 
manufacturer of aluminum building 
products, started construction of an ex- 
trusion facility near Puebla. 

Production of alumina from alunite, 
KAls(OH)s(SO¿)2, was reportedly suc- 
cessful on an experimental basis and the 


‘a Metals Week. V. 166, No. 5, Jan. 30, 1967, 


p. 

i E Meta! Market. v. 73, No. 25, Feb. 
4, 1966, pp. 1, 3. 

9 Mining Journal. v. 268, No. 6856, Jan. 13, 
1967, p. 36. 
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Mexican Development Bank was to pro- 
vide funds for construction of a plant 18 
in the State of Guanajuato near the 
alunite reserves. Initial annual produc- 
tion was to be 10,000 tons. 


Copper.—Cía. Minera de Cananea, S.A. 
de C.V. (owned 99.9 percent by the 
Anaconda Company), continued expan- 
sion at its copper producing facilities in 
Sonora. Concentrator capacity was in- 
creased to 22,500 tons daily and the 
mile-long underground conveyor system 
was completed. Average copper content 
of ore was reported at 0.5 percent. 
Planned expansion called for output of 
68,000 tons of copper metal annually 
by 1972-73, double the planned produc- 
tion for 1968. 

Cía. Minera Trion, S.A. de C.V. was 
formed jointly by Cía. Minera Mexicana 


Peñoles, S.A. (51 percent), Homestake 
Mining Co., and Minera Continental, 
S.A. (24.5 percent each), to appraise 


a reportedly large porphyry copper de- 
posit near Hermosillo, Sonora; grade is 
said to be 0.6 percent copper. 

Lytton Minerals Ltd., a Canadian 
firm, formed Minas Del Onono to 
acquire an option’! on the old Verde 
Copper Mine in Michoacan. The pros- 
pect was being thoroughly studied, and 
some ore averaging more than 1 percent 
copper had been discovered at yearend 
1967. 


Iron Ore, Iron and Steei—At yearend 
1967 the Mexican Government an- 
nounced the formation of a consortium ?? 
to develop the Peña Colorada iron ore 
deposits in Colima. The initial capital 
of $8.4 million was contributed as fol- 
lows: Federal Government, $400,000; 
Altos Hornos de México, $4 million; 
Hojalata y Lamina, $2.4 million; Tubos 
de Acero de México, $1.2 million; and 
Cia. Fundidora de Fierro y Acero de 
Monterrey, S.A. $400,000. Reserves were 
reported to be 130 million tons of 60 
percent Fe ore, carrying 2.4 percent sul- 
fur. 

Cia. Fundidora de Fierro y Acero de 
Monterrey, S.A., continued efforts to 
increase ingot steel capacity to 800,000 
tons by 1968. Financing for further 
modernization, investment, and working 
capital was underwritten to the extent 
of an additional 1.5 million common 
shares by the International Finance 
Corporation and Credito  Bursatil. 
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Shares of par value of $8.00 will be 
offered at $9.60 to stockholders on a 
basis of two new shares for each seven 
shares held.** This firm also was in- 
stalling a small heavy media separation 
plant at its Cerro del Mercado iron ore 
deposit in Durango to treat weathered 
float ore at the rate of 45 tons per hour. 
Startup was scheduled for mid-1968. 
Lack of water was a problem, and ex- 
ploratory drilling was initiated to find 
adequate supplies. 

DEMAG A.G., a West German firm, 
announced that it would deliver steel- 
making equipment and rolling facilities 
to Cía. Siderúrgica de Guadalajara, S.A. 
The plant was designed for a capacity 
of 47,000 tons per year; production was 
scheduled for late 1969. 

Hojalata y Lámina, S.A., let contracts 
in 1967 for a pelletizing plant to be en- 
gineered by Lurgi, A.G. The 1-million- 
ton-per-year plant will treat ore from 
the company's deposit in Los Encinas, 
Coima. Total investment was estimated 
at about $14.5 million. 


Lead and Zinc.—At yearend 1967, Cia. 
Metalúrgica Mexicana Peñoles, S.A. was 
preparing to invest some $34 million for 
Mexico's1* first Imperial Smelting 
Process plant. The smelter, to be built 
at Torreón, Coahuila, was planned to 
produce 100,000 tons of zinc and 40,000 
tons of lead annually. Final negotiations 
between the company and the Mexican 
Government were still in progress at 
yearend. | 


Uranium.—The National Commission of 
Atomic Energy decided to establish 
Mexico's first uranium treatment plant 
at Villa Aldama, Chihuahua.“ About 
$1 million has been expended in the 
study of uranium deposits in that State. 


NONMETALS 


Cement.—According to the Cámara 
Nacional del Cemento, 26 cement plants 
were operating in Mexico in 1967. Total 


10 Mining Journal. v. 267, No. 6847, Nov. 11, 
1966, p. 374. 
ri World Mining. v. 4, No. 6, June 1968, p. 

12 Comercio Exterior de México. 
1968, p. 17. 

13 International Finance Corporation. 
Release No. 68/3, Mar. 11, 1968. 

14 Engineering and Mining Journal. V. 169, 
No. 4, April 1968, p. 168. 
yee Mining. V. 4, No. 6, June 19€8, p. 
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installed capacity was 24,020 tons daily. 
Five plants were planned with total 
proposed capacity of 4,900 tons per day. 
With present and planned capacity op- 
erational, estimated output was rated 
at 8,676,000 tons annually, a 70 percent 
increase over 1965 capacity of 5,100,000 
tons. 


Fluorspar.—Asarco Mexicana, S.A. was 
nearing completion of its acid grade 
fluorspar recovery plant at Parral, Chi- 
huahua. The plant will operate on a 
stockpile of tailings containing 15 per- 
cent calcium fluoride that was accumu- 
lated over the years from lead/zinc op- 
erations.! Costing $3.5 million, planned 
plant capacity was reported at 77,000 
tons of concentrate annually. 

Cia. Fluorita del Centro, S.A., was 
newly organized to develop fluorspar de- 
posits near San Luis Potosi. It was 
planned to increase output from 200 to 
700 tons per week. 


Sulfur.—Cía. Azufrera Panamericana, 
S.A. de C.V., a wholly owned subsidiary 
of Panamerican Sulphur Co., was Mex- 
icanized in mid-1967 with sale of 66 
percent of the interest, for a reported 
$49.5 million, to private Mexican inves- 
tors, the Nacional Financiera, and the 
Banco de México. 

Texas Gulf Sulphur Co. was also 
Mexicanized in 1967. The newly formed 
Cia. Exploradora del Istmo, S.A. de 
C.V., was producing Frasch sulfur by 
October 1967, after plant renovation. 

At yearend 1967, some buyer resist- 
ance for sulfur at $55 per ton F.O.B. 
Coatzacoalcos was reported. Stocks had 
increased to 484,708 tons. 

Vigorous exploration efforts have in- 
creased proven reserves to nearly 45 
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million tons, double the known reserves 
at yearend 1964.* 


MINERAL FUELS 


Petróleos Mexicanos (Pemex) had a 
successful year and showed gains in 
nearly all phases of activity. Combined 
production of crude, distillate, and 
natural gasoline amounted to 149.9 mil- 
lion barrels, a rise of 11 percent over 
that of the preceding year. Output of 
refinery products also rose 11 percent 
over that of 1966. 

During 1967, Pemex reported the 
completion of 102 separate expansion 
projects, while at yearend 1967, another 
169 projects were under construction. 

Pemex completed 135 test wells in 
1967; of these, 24 produced oil and 13 
produced gas. With respect to develop- 
ment wells, 364 were drilled in 1967. Of 
the total of 499 wells (test and develop- 
ment) completed in 1967, 208 were oil 
wells, and 90 were gas wells, with a 
success ratio of nearly 60 percent. 

The only offshore well completed in 
1967 was the Arenque No. 1. Consider- 
able importance was attached to the 
discovery of oil in the lower Cretaceous 
section as an indicator of conditions 
similar to those in the Tamaulipas-Con- 
stituciones and Barcodón fields. 

Pemex reported hydrocarbon re- 
serves at yearend 1967 of 5,486 million 
barrels. Of this total, crude oil ac- 
counted for 2,209 million barrels, con- 
densate for 407 million, and gas, (con- 
verted to barrels) 2,370 million. 


16 Engineering and Mining Journal. v. 169, 
No. 3, March 1968, pp. 218, 220. 

17 Mining Journal. v. 270, No. 6914, Feb. 23, 
1968, p. 145. 


The Mineral Industry 


of Morocco’ 


By Henry E. Stipp’ 


Morocco’s mineral industry showed lit- 
tle progress in 1967. The $160 million 
value of mineral production (not in- 
cluding petroleum refinery products) ac- 
counted for over 6 percent of the na- 
tion’s gross national product of $2,587 
million.? Employment by the minerals in- 
dustry totaled 29,711 persons, about 0.6 
percent of the Nation’s total labor force 
of 4.5 million. Of these workers, 13,253 
were employed by the phosphate section 
of the industry. Other sectors that em- 
ployed significant numbers of workers 
were lead and zinc 4,198; coal 4,127; 
iron ore 2,453; and manganese ore 2,237. 

Morocco maintained its position as the 
world’s second leading producer of phos- 
phate rock after the United States and 
the world’s leading exporter of phosphate 
rock. The country continued to rank high 
in free world production of cobalt. 


A World Bank mission that suveyed 
Morocco’s economy suggested an expan- 
sion of phosphate rock mining and an 
increase of local capacity to transform 
the phosphate rock into fertilizer.* 

The Government of Morocco's budget 
for 1967 allotted over $6.8 million or 4 
percent of the total national budget of 
almost $171 million for investment in the 
industrial and mining sector of the 
country. Investment in the Safi Chemical 
Complex was scheduled at about $3.5 
million. 

In October the Government created an 
interministerial Atomic Energy Commis- 
sion under the presidency of the Prime 
Minister of Morocco.* The commission is 
responsible for promoting programs for 
utilization of atomic energy, and for 
coordinating these programs in various 


fields. 


PRODUCTION 


Production of mineral commodities de- 
creased over 4 percent in value to $160 
million from $166 million in 1966. Pro- 
duction of phosphate rock, which ac- 
counted for 66 percent of the total output 
value rose over 5 percent in quantity in 
1967 compared with 1966 output, revers- 
ing the downward trend of the previous 2 
years. This was probably the result of 
larger output from the Mersa El Arech 
open pit operation in the Khouribga area. 
Production of phosphate rock and its prod- 
ucts should continue to increase in response 
to the development of a third mine north 
of Marrakesh and also because of the 
countrys large proven reserves. The sharp 
and persistently increasing output of pyr- 
rhotite (25 percent over that of 1966) was 
noteworthy. This mineral is used at the 
Safi Chemical Complex to manufacture 


sulfuric acid, which 1s consumed in pro- 
ducing phosphate fertilizer compounds, 
such as triple superphosphate and ammo- 
nium phosphate. Output of these products 
has been increasing as a result of greater 
domestic use of fertilizer compounds and 
expanding development of foreign mar- 
kets. Production of nonferrous metals was 
down slightly from the high output re- 
corded in 1966 despite the fact that 


1Much information for this chapter was 
provided by Walter A. Hayden, U.S. Embassy, 
Rabat, Morocco. 

2 Physical scientist, Division of International 
Activities. 

3 Where necessary, values have been con- 
verted from dirhams (DH) to U.S., dollars at 
the rate of DH 5.06=US $1.00. 

4 Finance and Development, Developing Mo- 
rocco's Economy. V. 111, No. 1, March 1966, p. 
21. 

5 U.S. Embassy, Rabat, Morocco. State De- 
partment Airgram A-90, Nov. 3, 1967, p. 3. 
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world prices for a number of these min- 
erals remained stable or increased. 

In early 1967 the second largest man- 
ganese mine in the country closed down 
and there was an associated decline in 
national output. The Government assumed 
control of the country's only producing 
iron mines (near Nador), reportedly as a 
step in establishing an integrated steel 
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industry in the area; ore output declined 
for unspecified reasons. Crude oil produc- 
tion aecreased about 45,000 barrels com- 
pared with that of 1966, continuing the 
generally downward trend resulting from 
the depletion of the country’s limited 
reserves. The search for new petroleum 
reserves by government agencies and 
private industry was intensified with ex- 


Table 1.—Morocco: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1963 1964 1965 1966 1967 
Metals: 
Antimony concentrate: 
Gross weight_.______________________________. 1,742 3,282 4,586 2,685 3,178 
Metal eontent ccoo co aLL 675 1,560 2,200 1,343 1,589 
Cobalt concentrate: 
Gross weight o ooo. 13,707 15,253 16,654 18,180 17,530 
Metal eontent occ coco 1,371 1,678 1,832 1,994 1,928 
Copper concentrate: 
Gross Weight. oo ooo ooo 6,119 6,504 6,278 8,940 8,421 
Metal content oo ooo ,806 1,748 1,813 2,682 2,526 
Iron EE ee thousand tons. . 1, 085 888 951 1,017 884 
Concentrate: 
Gross weight__.__.______.________._______. 106,073 108,944 118,259 119,880 116,336 
Metal content. . ee 73,972 71,290 77,111 77,597 £52,351 
e EE 18,760 18,889 17,282 18,775 21,359 
Manganese ore: 
Metallurgical PRE iene Spe ee cies od ESES, 266,051 266,400 321,429 284,660 197,753 
Chemical... 2.22-2.22- eee eee 68 , 897 74,678 54,452 417,766 83,385 
Nickel, content of cobalt oree o oo 274 336 360 390 NA 
bel DEE thousand troy ounces. _ 773 604 599 707 773 
in: 
Metal content of oe... long tons. - 9 14 12 7 6 
melter tc ta is do. 10 10 12 12 e 11 
Zinc concentrate: 
Gross weight... 58,618 80,974 95,015 94,249 82,766 
Metal contento ooo ooo. 33,038 42,346 51,218 53,722 45,521 
Metallic oxides, mainly for poigment 869 864 910 544 NA 
Nonmetals: 
EE 94,554 89,844 103,880 106,255 90,518 
E EE BE thousand tons. - 759 927 790 857 8 
ays: 
Smectite and bentonite ------------------ 37,637 32,289 51,760 40,950 33,361 
Other, including fuller’s earth. -._____..___._... , 959 4,305 6,789 2,480 4,015 
Fertilizer materials: 
Fhosphate rock, thousand Gong. 8,548 10,098 9,824 9,439 9,945 
¡AA A ie ee ea , 350 6,570 3,000 ¢3,000 _..-.... 
ër US EE thousand tons.. 40 50 70 XG 90 
Pyrite, including cupriferous. --.--------2----- ,142 21,220 18,318 14,896 -_._._._... 
eo occ cece oe cee sca ele ee ecw welded 128,014 232,311 353,153 
A CA thousand tons.. 37 61 34 39 20 
Mineral fuels: 
Coal, anthracite___..__......__.__- thousand PE 404 400 419 451 482 
Fuel ¡O A See ke ete e 18 18 18 e 20 2 
Natural gas, marketed.........-. million cubic feet. 436 443 425 411 379 
Petroleum: 
Lrude -------- thousand 42-gallon barrels.. 1,140 910 782 783 738 
Refinery products: 
Gasoline... thousand 42-gallon barrels.. 2,189 1,442 2,072 2,074 2,178 
Kkerosipne ooo o. do... 602 490 504 518 506 
Distillate fuel ol... do. 2,457 2,187 2,532 3,264 3,078 
esiaual fuel ol. do... 1,438 2,345 2,438 3,024 2,89/ 
Other, mainly liquefied petroleum gas 
thousand 42-gallon barrels. - 457 e 712 352 379 417 
A seen alc do... 17,688 °¢7,176 7,898 9,259 9,186 
e Estimate. NA Not available. 
1In addition to commodities listed, Morocco also produces small quantities of copper matte from lead 


smelting, phosphatic tertilizer, and various quarry products, but production data are not available. 


2 Incluaed with coal. 
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ploration of the continental shelf off 
southern Morocco by a subsidiary of 
Standard Oil Co. of New Jersey. So far 
the search for new petroleum deposits 
has been unsuccessful except for discovery 
of natural gas near Kenitra. The deposit 
was being studied for possible commercial 
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exploitation. Production of natural gas 
from deposits at Essauira was scheduled 
for 1967. Office Cheriffiene des Phosphates 
(OCP) will use the gas for fuel to man- 
ufacture phosphate fertilizers at Yous- 
soufia. 


TRADE 


The mineral commodity trade balance 
of Morocco continued to be favorable 
during 1965 and 1966, whereas the na- 
tion’s total trade balance remained in 
deficit. The principal reason for the large 
improvement in the 1966 mineral com- 
modity trade balance compared with that 
of 1965 was the sharp reduction in imports 
of iron and steel semimanufactured 
products. The relationship between trade 
in mineral commodities and total trade is 
shown in the following tabulation: 


Value (million dollars) Mineral 
————————————————— commod- 
Mineral Total ities’ share 
commod- trade of total 
ities } (percent) 
Exports: 
1965______- 168 430 39.1 
1966______- 166 428 38.8 
Imports 
1965....... 63 453 13.9 
1966. ...... 43 478 9.0 
Trade balance: 
1965...-.-... *+105 —23 x 
1966______- +123 — 50 XX 


XX Not applicable. 

1 Values given are for those commodities listed in 
tables 2 and 3 of this chapter, together with gold in 
all forms including plate. 


France continued to be  Morocco's 
principal trading partner in 1966 furnish- 
ing 39 percent of total imports and 
receiving 42 percent of total exports. The 
United States shipped 12 percent of 


6 International Commerce, 


Morocco’s total imports, but purchased 
oniy a little more than 2 percent of that 
country's total exports. West Germany 
was the third largest trading partner with 
over 6 percent of Morocco’s total imports 
and 8 percent of her total exports. France 
also was Morocco’s leading trading partner 
in mineral commodities, purchasing al- 
most 19 percent of the African nation's 
phosphate rock exports in 1966 as well 
as a major share of its nonferrous ores 
and concentrates. France supplied Mo- 
rocco with the principal portion of 1966 
iron and steel semimanufactured products 
as well as large quantities of cement, 
chalk, borate, and nitrogenous fertilizer 
materials. The U.S. metals and minerals 
trade with Morocco was minor. Barite 
was the largest mineral import from Mo- 
rocco; the United States received over 53 
percent of total Moroccan shipments. 
Other mineral commodities traded 
included scrap iron and steel exports to 
Morocco and modest imports of Moroccan 
zinc concentrates and manganese ore. 
The U.S. principal exports to Morocco 
were agricultural products, mining equip- 


ment, motor vehicles, electric power 
machinery and other manufactured 
products. Morocco imported large 


quantities of crude oil in 1967 principally 
from the U.S.S.R., Algeria, and Saudi 
Arabia. 


Morocco. V. 73, 


No. 2, Jan. 9, 1967, p. 60. 
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Table 2.—Morocco: Exports of mineral commodities 


(Metric tons unless otherwise specified) E 


Commodity 


Metals: 
Aluminum: 
Metal and alloys, all forms !. ...__ 
Antimony cvuncentrate_____________- 


Cobalt eoncentrate --.------------.- 


Copper: 
Ore and concentrate... -.------ 


Pyrite einder ------------- 


Sera 626.53 soc ee ees eee 
Ferroallovng 00-00... 


Lead: 
Concentrate. ---_-. 


Unwrought and scrap_________-_- 

Magnesium and alloys, ingot and 
scrap. 

Manganese ore_._---- thousand tons.. 


Silver and thousand troy ounces. _ 
alloys, unworked. 
Zinc: 
Concentrate_._.____..----_---- 


Sermimanufactures 

Ore and concentrate, DER. 
Metallic slags and residues, n.e.s.-... 
Metallic oxides, mainly for paint...-.-. 

N ee 


Bentonite 


Smectic__......._-.-_-_._---_-- 


Phosphate rock_.thousand tons. - 


Manufactured, phosphatic.. _ --_ . — 


Fluorspar-....--------------------- 
Gypsum and anhydrite...----.------- 


Pyrite, erude 
Salt and saline scolutiong 
Stone, sand and gravel: 
Sand, mainly industrial. ._.....- 
Stone, crushed and broken.....-- 


Stone, dimension and other. ....-. 


Sulfur, crude. ooo oo- 
Minerals and chemicals, pen... 
Mineral fuels: 
Coal, anthracite and thousand tons.. 
briquets. 
Coke and semicoke. ........--.---.. 


See footnotes at end of table. 


1965 


514 
r 2,739 


6,250 


5,782 
345 
1,088 
957 
14,082 
32,137 
15 

132 
145,205 


NA 


98,148 
15 
6,354 
2,123 
689 
107,939 
36,568 


6,157 
NA 


265 


1,445 
34,908 


3,636 
3,951 
5 
21,470 
141 


63,831 


1966 


594 
3,220 


19,535 


7,652 


42 
1.528 


790 
14,600 
28 , 257 

22 

407 
91,998 
15,577 

3 


294 
e 4,000 


80,007 


20,036 


Principal destinations, 1966 


Italy 425; West Germany 145. 

France 1,109; Belgium-Luxembourg 938; 
Spain 310. 

France 11,545; China, mainland 4,000; 
Belgium-Luxembourg 3,990. 


Poland 4,427; West Germany 2,133; China, 
mainland 1,092 

All to West Germany. 

Italy 360; West Germany 352; France 260; 
Netherlands 195. 


United Kingdom 218; Spain 210; West 
Germany 161. 
wa ao many 6,900; Spain 4,670; Sweden 


Italy 19,851; Japan 5,232; Spain 1,497. 
All to France. , 
Cuba 114; Algeria 92; France 56; Italy 51. 


France 42,978; Italy 14,674; Belgium- 
Luxembourg 13,670. 

France 15,376; Spain 201. 

All to United States. 

France 174; United States 42; 


vakia 17. 
France 2, 100; Spain 1,900. 


Czechoslo- 


France 57,050; United States 15,024; West 
Germany 5,051. 


France 1,827 
France 817; Greece 868; West Germany 300. 
France 428. 


United States 52,674; United Kingdom 
14,550; Belgium-Luxembourg 8,800. 
Spain 18,406; United Kingdom 1,500. 


United Kingdom 107. 

Tunisia 1,266; Algeria 47; Togo 30. 
Spain 1, 584; Cuba 169. 

France 17,736; Spain 10,387. 


Gibraltar 27; West Germany 3; Algeria 2. 


Guiana 2,022; Guadeloupe 700; Nigeria 383; 
Martinique 380. 

France 1,738; Belgium-Luxembourg 965, 
United "Kingdom 825; Spain 803; China, 
mainland 5/9; N etherlands 500. 

North Korea 39,652; South Korea 29,999; 
Bulgaria 21, 300. 


Japan 26,564; Portugal 16,105; Senegal 


Spain 233. 
All to Gibraltar. 


Spain 16,187; France 125. 
Al Kingdom 64; Canary Islands 12; 
10. 
Italy 3, 192; Spain 2,431; Belgium-Luxem- 
bourg 1,510. 
Spain 100. 
Spain 1,031; France 254; Senegal 165. 


Algeria 8; Italy 7; France 6. 
All to Algeria. 
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Table 2.—Morocco: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


‘ Commodity 1965 1966 Principal destinations, 1966 
Mineral fuels—Continued 
Petroleum refinery products: 2 
Gasoline ________.__-.____-__--- 
thousand 42-gallon barrels. _ 2 16 All to bunkers. 
Kerosine_________.______ do____ 4 72 Do. 
Distillate fuel ol ` __-__-_._ do 299 (3) Do. 
Residual fuel oil.__.______ do___- 1 2 Do. 
Laubrieanta -------- o EENEG (3) 
Liquefied petroleum gas__.do____  __.__-- (3) 
Totals cece is dood do 306 90 
e Estimate. r Revised. NA Not available. 


1 Includes scrap, ingots, and semimanufactures. 
2 Excludes exports and reexports of fuel oils from Ceuta and Melilla (Spanish enclaves), mainly from bunkers. 


3 Less than 2% unit. 


Table 3.—Morocco: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 


Metal and alloys, all forms 3 
Antimony, unerought 
Copper and alloys, all forms 3 


Iron and steel: 
Ja sce EE E 
Pig iron and ferroalloys 4 
Blooms and slabs 


-~ ~ es eee eee 


Lead EEN 
Lead and alloys, all forms ?3 
Manganese ore ooo 
Mercury... 76-pound flasks.. 
Molybdenum, unwrought. -kilograms. - 
Nickel and alloys, all forms 3 
Silver and alloys, all 


troy ounces.. 


Nonferrous ores, 
n.e.s. 

Metallic slags and residues, 
cinders. 

Metallic oxides, mainly for paint 

Nonmetals: 
Abrasives, natural 
Asbestos 


thousand tons. - 


pyrite 


Borate, natural 
Cement 


Clays and clay products: 
Bentonite 


Dolomite and magnesite 


See footnotes at end of table. 


1965 1! 


2,502 
1,635 
2 


1 
2,123 
TT 


1,237 
1,349 


136,766 
121,378 
1 


84 
15,701 


4,907 
672 
3,939 
175 


212 


1966 2 


Principal sources, 1966 


All from France. 

France 1,376; United States 92; Italy 34. 

China, mainland 10; France 3; U.S.S.R. 2. 

France 1,773; United Kingdom 246; Italy 
150; Yugoslavia 114. 


United States 75; Italy 7. 
West Germany 700; France 593. 


France 12,081; Czechoslovakia 488; West 
Germany 276; Belgium-Luxembourg 203. 


France 47; Denmark 9; United States 6. 
All from West Germany. 

Spain 7; France 4; United States 2. 

All from United Kingdom. 

Italy 210; France 9. 

Mainly from France. 


Malaya 135. 

France 328; Belgium-Luxembourg 280; 
Yugoslavia 75. 

All from France. 


All from Spain. 
France 1,139; West Germany 433. 


Canary Islands 13; France 13; Cameroon 12. 

Sterling areas 1,057; Central African 
Republic 790; Southern Rhodesia 381; 
Canada 259. 


All from France. 

France 402; Italy 135. 

France 4,832; Belgium-Luxembourg 1,750; 
Czechoslovakia 250. 

France 2,748; West Germany 168; Italy 150. 


Mainly from France. 

Guiana 6,756; United Kingdom 4,738; 
France 4,722. 

Mainly from Algeria. 

All from France. 

France 1,168; West Germany 532; East 
Germany 488. 

Belgium-Luxembourg 200; France 118; 
United States 105. 

France 455. 
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Table 3.—Morocco: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


Nonmetals—Continued 
Fertilizer materials: 
Crude, all types_______________- 
Manufactured: 
Nitrogenous-.-------------- 
Phosphatic. --------------- 
Potassie `.. 2 22222222222 


¡A 


Stone, sand and gravel: 
Sand, industrial. _.............. 


Stone, crushed and broken......- 
Stone, dimension_____..._..___- 
Sulfur, crude and refined- --..-....-- 


Sulfure acid... co 


Minerals, neng 2200000 oo 
Chemicals inorganic: 
Potash, caustic_...--..----...-- 
Soda, caugtic 
OS een 
Mineral fuels: 
Coal, coke and 
briquets. 
Petroleum: Crude 
thousand 42-gallon barrels _______ 


thousand tons. - 


Refinery products: $ 


GGaaolne --.--------- do 
Kerosine. --.---.---.-. do___- 
Distillate fuel ol ` do___-_ 
Residual fuel ol ` ` do. 
Lubricants. `... do 


Liquefied petroleum do 


gas. 

Asphalt and do.... 
bitumen. 

Parraffin, waxes and do...._ 
unspecified. 
Total, do. 


1965 ! 


7,846 


740 


1966 ? 


721 


Principal sources, 1966 


France 100; Netherlands 70. 
France 3,338; Italy 594; West Germany 575. 


Spain 5,080; Italy 4,095; East Germany 
2,385; West Germany 1,702. 

We many 4,726; Italy 1,447; France 

West Germany 16,591; Portugal 15,290; 
France 6,957; Italy 6,487. 

Mainly from France. 

All from France. 

Mainly from France. 


o eames 8,450; West Germany 


Italy 148. 

West Germany 180; Italy 167. 

France 10,564; West Germany 263; Canary 
Islands 150. 

West Germany 4; Bahrain 4; Belgium- 
Luxembourg 3. 

France 1,311; Norway 238. 

Italy 148; France 141; Sterling areas 95. 


Mainly from France. 

France 4,650; Netherlands 1,000. 

France 1,503; West Germany 142. 

Poland 15; West Germany 13. 

U.S.S.R. 3,833; Algeria 2,354; Saudi Arabia 
1,510. 

Netherland Antilles 56; Iran 8; Netherlands 
3. 

prance 78; Netherland Antilles 68; Algeria 

4. 
Aden 1; Netherland Antilles 1. 


France 3. 
France 88; Netherlands 35; 


Luxembourg 4. 
France 45; Italy 8. 
France 118; Spain 38; Canary Islands 6. 


East 


Belgium- 


France 40; West Germany 11; 
Germany 7. 


e Estimate. NA Not available. 


1 Source: Statistiques Du Mouvement Commercial Et Maritime Du Maroc, 1965; Ministere Du Commerce 


et De L’Artisanat; Mohammedia (Fédala), Moroc. ; 
2 Source: Statistiques Du Commerce Exterieur Du Maroc, Annee 1966; Ministere Des Finances; Moham- 


media (Fédala) Moroc. 


3 Includes scrap, ingots, and semimanufactures. 


4 Includes iron powder and grains. 


3 Excludes receipts of fuel oils at Ceuta and Melilla (Spanish enclaves), mainly for bunkers. 


COMMODITY REVIEW 


METALS 


Antimony.-—Production of concentrate 
increased 18 percent over that of 1966. 


Apparently marketing difficulties, 
that were re- 


countered in past years 


en- 


portedly the result of the low grade of 


the concentrate were being overcome; ex- 
ports rose over 12 percent in 1967 to 
3,620 tons. 


Cobalt.—Concentrate 


production de- 


creased 3 percent after rising for the 
previous 3 years. Output came from the 
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new mine located at Aghbar near the ex- 
hausted Bou Azzer mine. In 1966 produc- 
tion from the new mine was supplemented 
by reworking slag from Bou Azzer. Exports 
of 18,827 tons of concentrate in 1967 
were almost 4 percent lower than those 


of 1966. 


Copper.—Although concentrate produc- 
tion decreased almost 6 percent, output 
continued at a relatively high level for 
Morocco in response to a second year of 
high world market prices. Moroccan 
production is economically marginal, but 
serious efforts were being made to develop 
and exploit known deposits. A group of 
companies, which included d’Occidental 
Ores (a subsidiary of Occidental Petro- 
leum Corp.), the Moroccan Government 
agency, Bureau de Recherches et de 
Participations Minières (BRPM) and 
Omnium Nord Africain have been con- 
ducting core drilling operations south of 


Taraudant. Occidental reportedly has 
completed a geological reconnaissance 
over a 15,000-square-mile area in the 


Anti Atlas Mountains area.’ Five areas 
were selected for more intensive geological 
investigation. In April agreement was 
reached with a Yugoslavian group to 
invest in copper exploration in Morocco.’ 


Iron and Steel.—Société des Mines du 
Rif (formerly Compagnie Espagnole des 
Mines du Rif), a Spanish firm that pro- 
duced up to 1 million tons of iron ore 
from the Sétolazar and Uixam mines near 
Nador, was taken over by the Moroccan 
Government.? Iron ore from these mines 
would be used in a $150 million integrated 
steel mill planned for construction at 
Nador. A feasibility study of the proposed 
plant was being conducted for the Gov- 
ernment of Morocco in 1967. The deposit 
at Sétolazar reportedly contains low-grade 
ore. The Uixam deposit has ore of 60 
or 62 percent iron, but it also contains 
sulfur. A pelletizing plant estimated to 
cost about $20 million would be required 
for preparing the ore for use in the pro- 
posed steel mill. The Government is in- 
terested in keeping the mines operating 
because they employed 2,543 workers in an 
area that contains a high proportion of 
unemployed persons. 


Lead and Zinc.—Production of lead 
concentrate in 1967 decreased almost 3 
percent from output in 1966, and exports 
dropped 13 percent to 79,714 tons. This 
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was the second year of sharp declines in 
concentrate export, reportedly caused by 
the lower price for lead minerals on the 
world market. Zinc concentrate produc- 
tion declined 12 percent while exports in 
1967 decreased almost 6 percent to 75,- 
461 tons. The nationalization in May 
1966 of the Algerian part of the Zellidja 
mine on the border has not affected 
Moroccan lead and zinc production. How- 
ever, most reserves in the deposit are on 
the Algerian side of the border. Failure 
to reach an agreement that would give 
Morocco access to these reserves threatens 
to close the mine and plant. Algeria was 
not exploiting the reserves in its territory, 
because it lacked facilities for beneficiating 
the ore. A modern flotation plant 1s 
located on the Moroccan side. Another 
problem confronting the Moroccan com- 
pany is that its former route of export to 
the port of Ghazaouet (formerly 
Nemours), Algeria, has been cut off. Lead 
and zinc concentrate for export now must 
be trucked more than twice as far, to the 
port of Melilla. A U.S. company, Mineral 
Research of Morocco, was investigating 
deposits in the Bou Arfa area. Lead and 
zinc deposits at Bou Madine in the Ksar- 
Es-Souk area was scheduled for study by 
technicians from the U.S.S.R. A consor- 
tium of Société Miniere et Métallurgique 
de Peñarroya, Société des Mines de 
Zellidja and the Morroccan BRPM was 
studying the possibility of putting the 
Zeida mine in Upper Moulouya into 
operation.!° The mine was estimated to 
have reserves of several million tons of 
low-grade lead and zinc oxide. A smelter 
also may be constructed by the group at 
Kenitra. 


Manganese.—Output of metallurgical 
grade ore dropped almost 31 percent from 
that of 1966, chiefly as a result of the 
closing in early 1967 of the Bou Arfa 
mines. The Moroccan Government tried 
to keep the mines open, because they 
employed almost 1,000 persons from the 
impoverished area. However, low-grade 
ore and lack of reserves made subsidized 
operation of the mines unjustified. Produc- 


Morocean Cop- 


(London). 
6862, Feb. 24, 


268, No. 


7 Mining Journal 
per Exploration. V. 
1967, p. 138. 

8 Privredni Pregled (Belgrade). Yugoslavs To 
Explore for Copper in Morocco. Apr. 18, 1967, 


p. 6. 
9 World Mining. V. 3. No. 5, May 1967, p. 


40. 
10 World Mining. V. 3, No. 3, March 1967, 
p. 39. 
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tion of chemical grade manganese ore 
increased almost 14 percent compared 
with 1966 output. Export of chemical ore 
by mining organizations in 1967 totaled 
70,831 tons as follows: Société Anonyme 
Cherifienne d‘Etudes Minieres (SACEM), 
Imini mine 63,410 tons; Société 
Loubere 4,921 tons; Ufirmetz Maroc 2,- 
500 tons. Metallurgical grade ore totaling 
79,080 tons was exported in 1967 from 
the following mines: Imini 24,329 tons; 
Bou Arfa 13,637 tons; C.M.A. 18,764 tons; 
Tisgui-Lilane 847 tons; Tazdremt 5,234 
tons; Migoudane 1,245 tons; Nargue- 
choum 15,024 tons. In addition Imini 
shipped 74,978 tons of manganese sinter 
in 1967. 


NONMETALS 


Phosphate.—Production increased almost 
12 percent to reach a peak surpassing its 
previous high of 1964. Output at 
Khouribga increased by 1,164,853 tons, 
whereas production of lower grade ore at 
Youssoufia decreased by 59,072 tons. The 
increased output from Khouribga was 
probably the result of open pit operations 
that started in June 1966 at the Meraa 
El Arech mine. This more than offset the 
closing of one of the three remaining 
underground mines in the area. The Safi 
Chemical Complex, which began to pro- 
duce diammonium phosphate and triple 
superphosphate in early 1967, consumed 
323,000 tons of low-grade ore from 
Youssoufia compared with 320,000 tons 
in 1966. Exports of manufactured phos- 
phatic material increased sharply in 1966. 
The Safi complex has faced marketing 
problems in establishing outlets in Western 
Europe. 

Work on Morocco’s third major phos- 
phate mine was started in March at Ben 
Guerir, north of Marrakesh.' The mine 
was being developed by a subsidiary of 
Occidental Petroleum Corp. and Mo- 
rocco’s Office Cherifienne Des Phosphates 
(OCP). Production at Ben Guerir was to 
begin in 1970. The deposit reportedly 
contains proven reserves of 30 million 
tons and probable total reserves of 1,000 
million tons. 

An article that described the under- 
ground and opencast mining methods used 
in Moroccan phosphate mines was pub- 
lished.'? The processing plant and ship- 
ping facilities also were described. In 1967 
about 15,000 workers were employed by 
the phosphate industry. 
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Potash.—Work continued on the deposit 
located at Khemisset, 80 kilometers east 
of Rabat. In late 1966 Morocco signed 
an agreement with Interexport of Bel- 
grade, Yugoslavia, and Centrozap of 
Warsaw, Poland, for development and 
exploitation of the deposit.’ Known 
reserves in the 29,800-hectare area were 
reported to be 200 million tons of 
carnallite in beds averaging 5.5 meters 
thick, at depths of 500 to 800 meters. 
Studies indicate that potash of 90.95 per- 
cent purity can be prepared from the ore 
by flotation and crystallization. 


Pyrite and Pyrrhotite.—Production of 
pyrrhotite, which has been increasing for 
the last 3 years, rose 25 percent compared 
with output in 1966. Both pyrite and 
pyrrhotite are used at the Safi Chemical 
Complex to produce sulfuric acid. Iron- 
bearing residues have been stockpiled 
owing to marketing problems. 


MINERAL FUELS 


Coal.—Although Morocco’s only coal 
mine, the Djerada property, has been 
operating on a Government subsidy for a 
number of years because of high produc- 
tion costs and marketing problems, pro- 
duction has increased considerably since 
1964, chiefly to meet increased demand 
by electric power and cement producers. 
The export market has fluctuated in recent 
years, but the 1967 level of 79,000 tons 
was close to the 1965 level and con- 
siderably above that of 1966. Import data 
for 1967 are not available, but in 1966, 
receipts of coal, coke, and briquets de- 
clined by about 11,000 tons relative to the 
1965 level. 

A’ contract was signed in 1967 with 
the U.S.S.R. company, Energomachexport, 
to build a $34 milion, 110-megawatt 
thermal-electric powerplant, which will 
use coal from the Djerada mine. 

Natural Gas.—The first industrial use 
of natural gas discovered at Essaouira 
was planned.!* The deposit estimated at 
over 17.6 billion cubic feet will furnish 


11 Financial Times. Work Starts on Major 
Morocco Phosphate Mine. No. 24,483, Mar. 6, 
1968, p. 7. 

12 Mining and Minerals Engineering. Phos- 
phate Production in Morocco. V. 3, No. 1, 
January 1967, pp. 21-28. 

13 World Mining (Brussels). Underground 
Potash Deposit Will Be Mined at Khemisset. 
V. 2, No. 9, August 1966, p. 9. 

14 FDC Israel Newsletter. 
November 1966, p. 16. 
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fuel for manufacturing phosphate fertil- 
izers at Yanssoufia. Société Chérifienne 
Des Pétroles will build a $3.3 million gas 
treatment plant and a 180-kilometer pipe- 
line. After the Essaouira reserves are ex- 
hausted in about 12 years, Morocco will 
import natural gas from Algeria. Petrofina, 
S. A., in partnership with Morocco’s 
BRPM reportedly discovered natural gas 
in the Gharb basin near Kenitra.!'” The 
deposit was being tested, but by mid- 
1967 had not been proven commercially 
valuable. 

Small quantities of gas were produced 
from SCP fields at Kachoula and Jaer. 
Estimated reserves were 15,892 to 17,658 
million cubic feet. 


Petroleum.—Production of crude oil 
from Morocco's two active fields, Rharb 
and Sidi-Rhalem, decreased almost 6 per- 
cent compared with that of 1966. Output 
from the Rharb field has been declining 
steadily, because reserves have been de- 
pleted. In 1966 recoverable reserves of 
both fields reportedly totaled 211,000 
tons.! Of this quantity, the Rharb field 
had reserves of 57,000 tons representing 
4.3 percent of the original reserves in 
place. The 154,000 tons of crude remain- 
ing in the Sidi-Rhalem field represented 
28.5 percent of the original reserves. 
Petroleum exploration activity in 1966 
was conducted by a joint venture company 
formed by West Germany's Preussische 
Bergwerks und Hütter A.G. with 80 per- 
cent, and Morocco's (BRPM) 20 percent, 
at the Doukkala permit near Qualidia, 
about 60 kilometers north of Safi.*? Four 
wells have been drilled since 1964 with 
no success. A joint company formed by 
Italy's Ente Nazionale Idrocarburi (80 
percent) and Morocco’s BRPM (20 per- 
cent) drilled in the Hauts Plateaux per- 
mit near Berguent. The company was 
also responsible for operations in one off- 
shore and one onshore permit in Tarfaya 
province in southern Morocco. 

The Candel-Richfield oil group ceased 
exploration activities after sinking three 
dry wells in the Ksar-Es-Sauk area. In 
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May 1967 the Moroccan Government an- 
nounced that BRPM would relinquish 
its monopoly of all drilling operations." 
Foreign companies will be allowed to 
bring in their own equipment to sink test 
wells. Esso Exploration, Inc., a subsidiary 
of Standard Oil Co. of New Jersey, was 
granted permission to explore for petro- 
leum off the southern coast of Morocco.?*? 
Four permits were granted covering a 
total area of about 20,000 square kilom- 
eters from the southern border of Tarfaya 
Province north to Cape Dra and from the 
shore to a water depth of 200 meters on 
the continental shelf. 

The SCP refinery at Sidi Kacem 
treated 295,824 tons of crude oil in 1966 
and 368,725 tons in 1967; the increase 
was the result of operation of a new 
46,500-ton-per-year catalytic reformer. 
Crude oil throughput at the Société Maro- 
caine Italienne de Raffinage (SAMIR) 
refinery at Mohammedia totaled about 
746,981 tons in 1966 and 944,303 tons 
in 1967. A new still plus asphalt and 
lube units, and increased storage capacity 
for crude and products, was added at the 
SAMIR refinery. The two refineries pro- 
cessed slightly over 20,000 barrels per 
day in 1966, and over 25,000 barrels per 
day in 1967. 

An $18 million lube oil and bitumen 
refinery was planned for construction at 
Mohammedia.? The new refinery due to 
be completed by 1970 will be owned by 
Shell Oil Corp. (30 percent); SAMIR 
(25 percent); Société Chérifienne Des 
Pétroles (25 percent); and an Iranian 
group (20 percent). The integrated plant 
will be capable of producing 35,000 tons 
per year of lubricants and 50,000 tons 
per year of bitumen. 


15 Arab Oil Review. V. 4, No. 1, January 


1967, p. 12. 

16 Société Cherifienne Des Pétroles (Rabat). 
Annual Report for 1966. 1967, p. 15. 

17 World Eet Report 1967. 
13, 1967, p. è 

18 U.S. Embassy, Rabat, Morocco. State De- 
partment Airgram A-425, June 29, 1967, p. 6. 

9 U.S. Embassy, Rabat, Morocco. State De- 

SE Airgram A-313, Mar. 23, 1967, p. 1. 

20 Qil and Gas International. Morocco. V. 8, 
No. 2, February 1968, p. 112. 
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The Mineral Industry 
of the Netherlands 


By Columbus R. Gentile ' and Edgar L. McGinnis * 


In 1967 the mineral industry of the 
Netherlands rebounded from the 1966 
eonomic slowdown. The natural gas and 
iron and steel industries led the way but 
partly offsetting their gains was the slow- 
down in activities of the coal industry in 
line with Government plans for shutdown 
of some operating units and cutback in 
levels of output at the remaining mines, 
now all supported by government subsidy 
payments. 

The Netherlands economy as a whole 
registered an outstanding record in 1967 
as the gross national product, according to 
preliminary estimates, rose to $22 billion, 
expanding by 4.5 percent, up sharply from 
the 2.5 percent rise in 1966. Industrial 
production showed a 5 percent growth rate 
in 1967, productivity climbing by 6 percent 
thereby offsetting a good part of rising 
costs and the upward pressure on prices 
and wages moderated. The Netherlands 
was not in a period of booming expansion, 
but the economic outlook, on the whole, 
was promising. 

Crude oil output, which has shown 
virtually no change in recent years, de- 
clined in 1967, and prospects, for discovery 
of significant added onshore petroleum 
reserves remained poor. In contrast, ex- 
pansion of petroleum refining capacity, 
pipelines, and distribution facilities, con- 
tinued at a rapid rate—a trend that is ex- 
pected to prevail in the years ahead. 

Rapid progress was made in expanding 
natural gas production and distribution 
facilities; output more than doubled, con- 
sumption and exports reached record 
levels and mainland reserves continued to 
rise. Meanwhile, exploration for oil and 
natural gas in the Netherlands sector of 


the North Sea was to be initiated almost 
immediately by several of the 18 com- 
panies granted concessions in March 1968. 

Plans were announced for further steel 
industry expansion as operation of the 
largest blast furnace in the European Coal 
and Steel Community (ECSC) began at 
Ijmuiden. The new primary aluminum 
plant at Delfzijl, which became operative 
in mid—1966, completed its first full year 
of operation in 1967 and work was started 
on facilities that will more than double 
capacity by 1969. The first molybdenum 
conversion plant built in the Netherlands 
began operations in 1966 and produced at 
capacity (5,500 tons yearly) in 1967. 

Significant changes are underway or 
planned in the Rotterdam port area; 
notably development of the section known 
as Europoort. Major projects include the 
development of a huge industrial petro- 
leum refinery and petrochemical complex, 
construction of storage units, extension of 
the pipeline system for the movement 
of crude and oil products, and expansion 
of port facilities to accommodate the 
larger vessels and tankers now being built. 
One of the more notable industrial proj- 
ects, a joint venture of 20 large European 
steel companies, is the construction of iron 
ore processing facilities having a yearly 
capacity of 15 million tons and of a pel- 
letizing plant with a production capacity 
of 5 million tons annually. Associated 
projects for the port area provide for the 
improvement of other port handling facili- 
ties, as well as connecting canals and 
waterways. 


1 Mineral specialist, Division of International 
Activities. 

2 International economist, Division of Inter- 
national Activities. 
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PRODUCTION 


Natural gas output to the detriment of 
coal and domestic crude oil more than 
doubled for the third consecutive year as 
distribution networks increased availability 
of this fuel. In the face of this competi- 
tion, output of coal, coke, and briquets fell 
by 20, 14, and 12 percent, respectively, and 
crude oil production decreased some 4.3 
percent. Refinery output of distillate and 
residual fuel oils and liquefied petroleum 
gases, however, continued to trend upward 
while output of most other refinery prod- 
ucts was off slightly or showed little or no 
gain. 

Responding to the improved economic 
climate, crude steel production rose 4.5 


percent, primary tin output was up by 9.5 
percent, and pig lead output advanced 
10.3 percent, but in contrast, primary zinc 
production declined 6.4 percent. Produc- 
tion of aluminum was up 60 percent as the 
new plant, which became operative in 
mid—1966, completed its first full year of 
operation. 

The generally improved economic con- 
ditions were also reflected in output of 
nonmetals: Salt and cement were up 3.7 
percent and 5.9 percent, respectively, while 
nitrogenous and _ phosphatic fertilizers 
showed gains of 16 percent and 3 percent, 
respectively. 
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Table 1.—Netherlands: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1963 1964 1965 1966 1967 » 
Metals: 
Aluminum 1. thousand tons.. 6 Pe tastes 20 e 32 
Cadmium metalle 22.22220 r 100 r 105 r 90 F100 100 
Iron and steel: 
Sinter.......---.-.-thousand tons. - 2,355 2,787 r 3,212 r 3,025 e 3,271 
Pig iron and ferroalloys. _._..-. do___- 1,709 1,948 2,364 2,209 2,579 
Ingots and other primary forms ? 
thousand tons 2,333 2,646 3,138 r 3,256 e 3,404 
Castings: 
o A A do 216 238 247 r 251 e 221 
Steel, ee eet e Nee do 9 8 8 9 e 10 
Rolled ateel ........-....... do 1,759 1,908 2,101 r 2,257 e 2,382 
eg SE steel_____- do... 289 292 284 343 e 379 
PIE OOO se ia 11,864 17,315 15,372 14,656 16,168 
Semimanufactures !_thousand tons.. 16 18 17 18 17 
dk Soe Soe eg a a a long tons. _ 5,762 15,858 18,114 12,552 13,739 
Zine (primarg). --.-------------------- i 37,702 40,821 41,357 38,704 
Nonmetals: 
Cemento ooo 00 thousand tons. . 2,081 2,873 2,973 3,163 3,349 
Fertilizers: 
Nitrogenous, N content.-._.... do r 434 r 480 r 506 618 e715 
Phosphate, P:O; content... do___- r 171 r 191 r 200 188 e 194 
Potassic, K20 content_______.____-- 2,600 2,500 2,500 e 2,500 NA 
SAG eect thousand tons. _ 1,479 1,596 1,707 1,857 1,926 
Sulur seine diet do___. 3 29 27 r 46 NA 
Mineral fuels: 
Coal: 
Anthracite and bituminous 
thousand tons.. 11,509 11,480 11,446 10,052 8,065 
Coal briguets. 0... do___- 1, 1,355 1,349 1,222 1,090 
Coke and semicoke, including gas coke 3 
thousand tons. . 4,447 4,623 4,383 3,887 3,332 
unite briquets... 0-2. do. 63 66 46 43 28 
a tao BY OPE PREMERA Bees 151 138 131 NA 
Leg EENG 7 48 47 41 NA 
Gas, manufactured- - -million cubic feat r 137,329 r 143,358 * 135,698 108,775 93,153 
Gas, natural 2... do. 18, 27,015 57,244 117,878 253,731 
ISCH id a a thousand tons. _ r 400 r 400 r 400 r 400 
Petroleum 
Crude__.__..-.---- thousand tons. . 2,215 2,270 2,395 2,366 2,265 
Refinery products: 
Aviation jet fuels....._._..do.... 976 117 1,289 1,027 
Motor gasoline_______-__- do___- 3,827 2,769 2,746 2,250 2,189 
Kerosine.. -2 do___- 70 955 1,127 1,075 928 
SBolventa ----------- do 1 178 207 251 233 
Residual fuel oil________- do___-_ 10,155 10,943 12,888 13,413 14,276 
Distillate fuel oil...____- o... ,1 6,025 6,567 7,837 8,075 
Lubricants____._______- do 251 332 338 321 
Bitumen_____________-- o... 681 678 745 673 
Liquefied petroleum gas._do...-. 362 396 465 519 
Refinery gas___________- do 166 166 118 NA 
Carbon black. do 52 62 70 75 
e Estimate. P Preliminary. r Revised. NA Not available. 


1 Including alloys. 
2 Except castings. 
3 Including breeze. 


4 Deliveries for sale. Converted from Nm! (cubic meters at 15° C and 760 mm mercury) at rate of 35.314 


cubic feet per cubic meter. 


TRADE 


Foreign trade of the Netherlands again 
moved in ther,direction of better equilib- 
rium. Based on preliminary data for 1967, 
exports covered 87 percent of imports, 
falling short by approximately $1 billion. 
During the year total exports of roughly 
$7.3 billion were up 7.9 percent, while im- 
ports rose 3.9 percent. The year 1967 
featured a slowdown in exports to West 


Germany and a sharp increase in ship- 
ments to Japan, Eastern Europe, and 
Indonesia. There was a rise in the share 
of imports supplied by European Eco- 
nomic Community (EEC) nations, with 
France registering the greatest percentage 
increase. 

For mineral commodities, imports ex- 
ceeded exports by $728 million in 1967, as 
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imports increased 10.4 percent and exports 
only 6.6 percent. As a result, mineral im- 
ports accounted for even a greater share 
of total trade in 1967 than in the previous 
year, while mineral exports represented a 
slightly smaller proportion of total exports 
as shown in the following table.: 


Value Mineral 
(million dollars) commod- 
— ————  ities' 
Mineral Total share of 
commod- trade total 
ities ! (percent) 
Exports 
1965_________.- 1,155 6,393 18.1 
1966__________- 1,133 6,752 16.8 
1967 P_________- 1,208 7,281 16.6 
Imports: 
1965__________-_ 1,698 7,462 22.8 
1966__________- 1,753 8,018 21.9 
1967 P_________- 1,936 8,323 23.3 
Trade balance: 
965_________-- — 543 —1,069 XX 
1966__________- — 620 —1,266 XxX 
1967 P________-_- — 728 —1,042 XX 


P Preliminary XX Not applicable. 

! Includes value of all commodities listed in tables 
2 and 3 of this chapter except for gold and such 
diamonds and other precious stones as were classified 
in sources as being of gem quality. 


The most important mineral com- 
modities exported from the Netherlands 
in 1966, on the basis of value share of 
total commodity exports, were petrolum 
and its products (33.1 percent), iron and 
steel (23.1 percent), nonferrous metals 
(11.5 percent), coal, coke, and briquets 
(8.6 percent), and manufactu.ed fertilizer 
(4.6 percent). Exports of petroleum and 
products declined in value by 12 percent 
to $375 million; coal, coke, and briquets 
by 15 percent to $98 million; and manu- 
factured fertilizer by 30 percent to $52 mil- 
lion. The most significant rise in exports 
of major products was registered by iron 
and steel which increased almost 8 percent 
to $262 million. Nonferrous metal exports, 
at $130 million, were up slightly from the 
previous year ($129 million). 

About 84 percent of Netherlands’ min- 
eral commodities exports in 1966 moved 
to Western European countries, principally 
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(52.9 percent) EEC countries. Major 
destinations included West Germany (25.7 
percent) ; Belgium-Luxembourg (15.1 per- 
cent); United Kingdom (12.3 percent) ; 
and France (8.9 percent). 

Among 1966 imports, petroleum and 
refinery products (36.5 percent), iron and 
steel (23.1 percent), nonferrous metals 
(12.5 percent), metal ores and scrap 
(7.1 percent), and coal, coke, and briquets 
(7 percent) remained the most important 
categories by value. Imports of petroleum 
and products in 1966 increased 3 percent 
to $639 million; iron and steel almost 8 
percent to $405 million; and nonferrous 
metals (including silver and platium 
metals) 12 percent to $219 million. In 
contrast, imports of metal ores and scrap 
at $125 million were down by some 8 per- 
cent, and coal, coke, and briquets at $123 
million declined almost 10 percent. 

West Europe, principally EEC countries 
(47.5 percent), supplied more than 55 per- 
cent of mineral commodities to the 
Netherlands in 1966. The more significant 
sources of imports (based on value) were 
West Germany (23.8 percent), Belgium- 
Luxembourg (17.4 percent), Kuwait (6 
percent), Saudi Arabia (5.2 percent), 
United States (5.1 percent), Libya, France, 
and Indonesia with 4.9, 4.3, and 3.6 
percent, respectively. 

The entrepót trade in crude oil and 
refined petroleum products continued at 
a high level in 1966, with entries in bond 
of 25.4 million tons and withdrawals of 
23.3 million tons. Entries of crude 
amounted to 14.2 million tons and with- 
drawals almost 14 million tons. Compara- 
ble totals for petroleum products were 11.2 
million tons and 9.3 million tons, respec- 
tively. The net increase of crude in bond 
was 232,000 tons, and of products 1,- 
827,000 tons. | 

As in the previous year, transit trade in 
mineral commodities in 1966 remained at 
a high level with the bulk of the tonnage 
comprised of metal ores, coal-coke-bri- 
quets, fertilizers and fert.lizer materials, 
petroleum and products, and sand-gravel- 
crushed stone. | 
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Table 2.—Netherlands: 


(Metric tons unless otherwise specified) 


Exports of mineral commodities 


group metals, all forms. 


See footnotes at end of table. 


Commodity 1965 19€6 Principal destinations, 1966 
Metals: 
Aluminum: 
Bauxite and alumina_.__________-- 40 48 Belgium-Luxembourg 13. 
A A a 9,468 11,735 West Germany 9,285; Italy 1, 185. 
Ieren oe es 1, 019 16,156 bied o 3; 9 ,825; Belgium-Luxembourg, 
SBemimanufactureg 15,853 17,463 West Germany 6,205; Belgium-Luxem- 
bourg 3,358. 
Bismuth, all forme. 280 229 West Germany 91; France 67. 
Cadmium, all forme. 307 266 ve Germany 149; Belgium-Luxembourg 
Ghronmute ooo 1,002 1,713 Italy 538; United Kingdom 466. 
one oxides and hydroxide un Sethe Sas 66 72 West Germany 58. 
obalt: 
Metal, all formg .........-.--..-- 88 71 United States 45; France 22. 
Copper: 
o SE 32,424 34,798 West Germany 16,318; Belgium-Luxem- 
bourg 14,876. 
Unwrought 1 5,742 9,088 West Germany 3 GC Belgium-Luxembourg 
1,629; Italy 1,5 
Semimanufactures_____________--- 16,173 16,059 West Germany 6, wr United States 3,550. 
Gold 3. thousand troy ounces. . 102 208 Switzerland 61; Belgium-Luxembourg 38; 
France 32. 
Iron and steel 
Iron ore........... thousand Te a 7 4 West Germany 3. 
Pyrite cinder-__.-.........- ae 258 190 West Germany 185. 
Blast furnace slag and waste. do: SR 91 130 wes Germany 67; Belgium-Luxembourg 
Oe a: Y A ease do 451 394 lo Germany 258; Belgium-Luxembourg 
Pig iron and ferroalloys 3. do 85 100 Belgium-Luxembourg 27; West Germany 
18; France 17. 
Ingots and other primary do 609 7136 Belgium-Luxembourg 250; Spain 220; West 
. forms. Germany 115. 
Semimanufactures: 
Bars, rods, angles, do 197 286 West Shah paces A 160; Belgium-Luxembourg 
shapes, sections. 86; Sweden 2 
Universals, plate and do 870 849 West Germany lod: United Kingdom 131; 
sheet. Sweden 85; France 81. 
Hoop and strip........-- Ste 65 56 West Germany 42. 
Railway track material E Ge 9 28 United States 21. 
ME 26 25 West Germany 10; United States 3. 
Tubes, pipes and fittings- ioe 134 162 West Germany 49; Belgium-Luxembourg 
23; United Kingdom 13. 
Castings and forgings_-_-do--_-_- 3 4 ee eee 2; West Germany 1; 
weden 1. 
ge SE and hsvdroide 317 258 Ceylon 47; West Europe 88. 
ad: 
DCAD Eeer te ee eos 7,604 4,673 Belgium-Luxembourg 4,399. 
Ashes and residues. ` ----------- 4,581 2,859 Bog wen EE 2,046; West Germany 
A e haea 8,040) 11,611 West Germany 8,852; United States 1,231. 
Antimonial and other alloys_._._...- 1,798 
Semimanufacturen. , 550 2,039 Norway 514; United States 487. 

0 E A CA 709 1,503 Belgium-Luxembourg 694; Czechoslovakia 
Magnesium, all form _.......-..-..-- 291 252 United States 85; United Kingdom 75. 
Manganese: 

Uo O E i os ee 8,727 10,766 Italy 2,051; West Germany 1,997; France 

820; Belgium-Luxembourg 795. 
AA AA 917 1,667 Belgium-Luxembourg 580: West Germany 
Mercury._____..--.--- 76-pound flasks_ _ 609 638 West Germany 319. 
Molybdenum metal. 126 155 West Germany 98; United States 19. 
ickel 
e EEN 1,186 1,290 West Germany 708; United Kingdom 210. 
Ingo anodes and semimanufac- 295 765 West Germany 316; Italy 176. 
tures. 1 
Oxide and hydroxide- --.-_--------- 7 10 Brazil 4; Belgium-Luxembourg 3. 
Platinum and platinum troy ounces.. 39,738 27,200 dro 4, 662; West Germany 4,533; Italy 
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Table 2.—Netherlands: Exports of mineral commodities-—Continued 
(Metric tons unless otherwise specified) 
Commodity 1965 1966 Principal destinations, 1966 
Metals—Continued 
Silver: 
Scrap and thousand troy ounces.. 1,984 2,048 West Germany 966; France 583; Belgium- 
waste t Luxembourg 478. 
Unwrought 1_........-...... do. 1,235 845 France 697; West Germany 69; United 
Kingdom 21. 
Semimanufactures..__..._..- do___- 359 273 Denmark 182; Belgium-Luxembourg 44. 
Tantalum--- ooo 2 5 France 1; United Kingdom 1; Italy 1; 
West Germany 1. 
fo and areenie ------------ D asses 
in: 
Ashes and residues. ..... long toni S 1,831 NA 
Ingots 1__________________- --- 15,965 11,891 West Germany 6,431; France 2,352. 
Scrap and semimanufactures. Ces 666 697 United Kingdom 154; West Germany 152. 
Oxid6: -e noen ee e do___- 1 5 All to France. 
Titanium: 
Dioxide- _____.._..--___-_--.---- 8,628 10,726 West Germany 2,233; Italy 1,727; France 
,678; Belgium-Luxembourg 1,210. 
Tungsten 
OPC es A ed eee oe 87 92 Mee Germany 25; Belgium-Luxembourg 
Meter ee ai ed 229 221 United Kingdom 73; West Germany 54. 
Vanadium, molybdenum, etc. ores___._.. 576 5,863 West Germany 1, 460; Austria 1,101; 
United Kingdom 943. 
Zinc: 

A A 5,821 4,443 a IE 3,821; West Germany 
Ashes and residues.-...-------.--- 9,954 9,371 Belgium-Luxembourg 4,833; West Germany 
Sorpo A A A 10,129 10,325 France 9,911. 

Slab a a rd e 22,693 23,235 West Germany 14,191; Denmark 1,873. 
e (include zinc 1,386 1,103 Denmark 518; West Germany 233 
ust). 
Oxidë -enaar ie Se Be 9,510 9,621 West Germany 1,624; Italy 1,215; Belgium- 
Luxembourg 976. 
Other nonferrous ores________.___--_---- ------ 82 West Germany 5 
Other nonferrous metals li. 779 661 ba Germany 256; Belgium-Luxembourg 
Other nonferrous ashes and residues.._.. 9,516 12,525 Ki SE 8,872; Belgium-Luxembourg 
Metalloids: 
Selenium. ooo. 1 4 Canada 3. 
SILICON acia tee See 1 10 All to West Germany. 
QUR CF oe AAA a Seite 672 19 West Germany 12. 
Alkali, alle cacth, and rare-earth bh. 
metals. 
Oxides of strontium, barium and mag- 99 203 Belgium-Luxembourg 170. 
nesium. 
Other slags and ashes________________- 26,820 21,201 Belgium-Luxembourg 14,879; West Ger- 
many 5,144. 
Nonmetals: 
Abrasives, natural `.. __-------------- 4,747 4,879 France 508. 
Grinding stones._____.__...-__-_-__-- 567 727 West Germany 266; United Kingdom 115; 
France 91. 
IND eee 93 15 NA. 
Borates, natural_________.______-____- 133,546 170,289 West Germany 61,959; France 31,144; 
United Kingdom 29,489. 
Cements EE 12,705 35,942 West Germany 30,779; Belgium-Luxem- 
bourg 4,568. 
Grey EE 12,801 16,867 Belgium-Luxembourg 16,334. 
ays: 
Kaolin. _...__.--.-.------------- 116 752 Belgium-Luxembourg 594. 
¡Ci ----------------- 1,487 1,761 Sweden 731; Belgium-Luxembourg 355. 
A thousand tons. . 136 119 E Germany 84; Belgium-Luxembourg 
Construction materials: 
Refractory building products....... 6,754 7,843 Wet many 3,738; Belgium-Luxem- 
urg 1,226. 
Brick, etc. nonre- thousand tons.. 511 528 West Germany 432. 
fractory 
Diamond and other gem stones: 
Diamond, un- thousand carats. . 966 1,310 NA. 
worked and worked. 
Diamond powder.........-.-- do. 880 1,079 West Germany 358; France 175; Italy 167; 
United States 90. 
Other gem stones, un- kilograms.. 10,679 20,142 West Germany 19,885. 
worked and worked. 
Diatomaceous earth... 144 133 All West Europe. 


See footnotes at end of table. 
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Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


Nonmetals—Continued 
Feldspar, leucite and fluorspar._______- 


Fertilizers: 
Nitrogenous: 
Manufactued - -thousand tons.. 
Ss: 
hosphate rock `... 
Basic slag_____._.__--._____-- 
Superphos- thousand tons. - 
phate and other. 
Potassic____________.__________-- 
Other. thousand tons. - 
Ammonia, anhydrous- ------------ 
LIME td ls lt td 
Magnesite... ooo oo 
A ita ee a 


Potash, caustic 0 00 
Quartz and quartzite.-.-.....---..--.-. 


EE decias cd thousand tons. . 
SONG EA A do 
Stone, building, unworked (including 


slate). 

Stone, building, worked (including slate 
and natural paving stones). 

Stone, other, calcareous (including gyp- 
sum and plasters). 


Stone, crushed and thousand tons. - 


Sulfuric acid, oleum- - - -thousand tons. - 
Sulfur dioxide---..---- 00 2 0000. 


Other mineral sub- 
stances. 
Mineral fuels: 

Natural bitumen, asphalt, ete_____._._... 

Carbon black______________--_______- 


thousand tons. . 


Coal and coke: 


Anthracite and thousand tons. ` 


bituminous. 
Coal briouets ------------- do. 
Lignite briouets --------- do 
Peat nis A es ate as do___- 
Coke and semicoke________-_ do____ 

Gas: 

Hydrocarbon: 

Manufac- million cubic feet__ 
tured. 


Natural (in- thousand tons. ` 
cluding LPG). 
Hydrogen and rare gases.________. 
Petroleum: $ 


Crude ---------- thousand tons. ` 
Refinery products: 
Gasoline. ----.....-...-. do___- 
Kerosine, including jet do.-..-. 
fuel. 
Distillate fuel ole _...-_ do___. 
Residual fuel oils______-_ do___. 
Lubricants____...____- do___- 
Paraffin, jelly, etce_____- do 
Petroleum coke.____...-. do 
Bitumen, bituminous do___. 


mixtures and other 
derivatives. 


See footnotes at end of table. 


1965 


2,095 


584 


466 


11,264 
545 
2,027 


350 
164 


2,092 
835 


24 
33 


2,404 


18 
246 
513 

11 

3,127 
719 
3,451 
6,413 
333 


1966 


558 


442 


Principal destinations, 1966 


Belgium-Luxembourg 444. 


China, mainland 76; United Kingdom 50; 
Sweden 49; Pakistan 42. 


557 Liberia 391. 
5,248 West Germany 5,237. 
290 France 125; West Germany 14. 
1,577 Mocambiqne 522; Morocco 248; Thailand 
424 NA. ` 
38,886 West Germany 26,317; Belgium-Luxem- 
bourg 9,602. 
1,384 Belgium-Luxembourg 963. 
28,940 West Germany 9,748; Belgium-Luxem- 
bourg 1,506. 
76 NA. 
45 NA. 
4,137 Bole im Lazem vourg 2,277; West Germany 
1,057 Belgium-Luxembourg 353; Sweden 311; 
Finland 151. 
6,909 Belgium-Luxembourg 6,369. 
3,457 u eee 2,328; West Germany 
05. 
4,086 Belgium-Luxembourg 3,279; West Ger- 
many 692. 
297 All to Belgium-Luxembourg. 
2,161 Belgium-Luxembourg 1,935; West Ger- 
many 224. 
50 All to Belgium-Luxembourg. 
100 West Germany 25; Belgium-Luxembourg 17 
917 NA. 
210 NA. 
167 Belgium-Luxembourg 97; West Germany 
51; France 14. 
82 West Germany 75; Belgium-Luxembourg 7. 
60,241 France 13,045; West Germany 10,228; 
Sweden 9,501; Belgium-Luxembourg 
1,850 Belgium-Luxembourg 950; France 618. 
825 Belgium-Luxembourg 302; West Germany 
292; France 202. 
21 West Germany 9; France 8. 
22 West Germany 9; France 6; Belgium-Lux- 
embourg 6. 
1,903 France 764; Belgium-Luxembourg 543; 
West Germany 285. 
NA 
310 Belgium-Luxembourg 129; United Kingdom 
98; France 34; West Germany 21. 
498 Belgium-Luxembourg 170; Denmark 127. 
1 All to Belgium-Luxembourg. 
3,733 United Kingdom 1,674; West Germany 806; 
Sweden 218. 
812 United Kingdom 293; Sweden 132. 
4,184 West Germany 1,520; Sweden 887; Bunkers 
511. 
6,976 Bunkers 2,969; United Kingdom 1,315; 
Belgium-Luxembourg 788. 
323 West Germany 45; United Kingdom 30; 
Sweden 22. 
20 West Germany 7. 
52 United Kingdom 31; Italy 10. 
390 West Germany 293; Denmark 25. 
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Table 2.—Netherlands: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Mineral fuels— Continued 
Miscellaneous derivatives of coal, do...- 122 141 Belgium-Luxembourg 42; West Germany 
gas, and petroleum distillation. 36; United States 12 


NA Not Available. 

1 Including alloys. 

? Excluding gold coin and gold and alloys shipped by post. 

3 Including sponge iron, shot, grit, pellets, powder, spiegeleisen, and ferromanganese. 

4 Less than 99.99 percent pure. 

$ Includes bunkers for foreign ships and aircraft: excludes reexports from bonded storage. 


Table 3.—Netherlands: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum: 
E EE 21,690 35,305 Greece 32,913; British Guiana 1,995. 
Alumina A A 10,594 71,875 Surinam 53, 973. 
e EE 3,136 3,884 Belgium-Luxembourg 1,355; Ireland 499; 
France 462. 
Ingots........----.-------------- 11,675 19 829 Germany, 4,304; Canada 3,315; France 
Allee. 8,499 3,150. 
Semimanufactures le 29,370 34,765 Belgium-Luxembourg 15,143; Germany 
9,649; France 4,856. 
Antimony, all forms. .-._.-....--..--.--- 234 276 China mainland Se? Czechoslovakia 17. 
West Germany 29 
Arsenic, oxides and acids...........-... 901 836 Belgium-Luxem ourg 783. 
Bismuth, ali forms__.._..__._-..-_----_- 150 245 United Kingdom 50; West Germany 43; 
China, mainland 33; South Korea 35. 
Cadmium, all forms..-............---... 251 261 Belgium-Luxembourg 63; U.S.S.R. 43; 
Japan 46; Bulgaria 40. 
Chromium 
LR See Ai a liada 4,563 3,749 South Africa 1,563; Philippines 1,534. 
Unwrought and semimanufactures. . 29 6 West Germany 3; United Kingdom 3. 
Oxide and hydroxide_____________- 581 657 West Germany 343; China, mainland 121; 
France 119. 
Cobalt, unwrought and semimanufac- 248 163 Belgium-Luxembourg 83; France 38. 
tures. 
Cobalt, oxides and hydroxides....._._.... 205 280 SUE 168; United Kingdom 
112. 
Copper: 
y A A cee eee ` 10,440 8,712 West Germany 4,646; Belgium-Luxem- 
bourg 2,701. 
Unwrought 1... 0 35,297 31,643 Zambia 11,816; United States 5,281; 
Belgium-Luxembourg 4,690. 
Semimanufactures le 68,601 60,997 Belgium-Luxembourg 30,295; West Ger- 
many 13,819. 
Gold 3... thousand troy ounces. . 243 NA 
Iron and steel: 
(d EEN thousand tons.. 3,570 3,451 Liberia 1,037; Sierra Leone 912; Mauri- 
tania 415; Sweden 304. 
Pyrite cipnder ooo... 6,237 NA 
Serap. thousand tons.. 99 145 Belgium-Luxembourg 103; West Germany 
33; United Kingdom 4. 
TE and blast furnace ferro- 68 98 West Germany 53; Norway 10. 
alloys 3. 
Other ferroalloys.__ thousand tons. _ 11 12 Norway 4; West Germany 4. 
Ingots and other primary do-_._- 139 219 West Germany 85; Belgium-Luxembourg 
forms. 56; Norway 49. 
Semimanufactures: 
Bars, rods, sections. ...-. do____ 1,143 1,186 cd 563; West Germany 
or ta plates and do 496 541 vo Germany 260; Belgium-Luxembourg 
sheets. 
Hoop and strip--------- do...- 196 196 a Germany 107; Belgium-Luxembourg 
Railway track material do 53 46 EE Germany 28; Belgium-Luxembourg 
WAC AA do. 59 58 EE 32; West Germany 


See footnotes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


Metals—Continued 


Tron and Steel—Continued 
Semimanufactures—Continued 
Tubes, pipes and fittings_do_._._. 
Castings and forgings_._.do._._.. 


Oxide and hydroxide_____________-_ 


TEEN 
Antimonial and other alloys. _._...-. 
Semimanufactures ! 


Unwrought.---------------------- 
Semimanufactures. -......-.---- 
Manganese: 


Molybdenum (meta) EE 
Nickel: 
Matte, speiss, ete ------------ 


e AN A 
Ingots and anodes !______________- 
Semimanufactures le 
Platinum and thousand troy ounces. . 


platinum-group 
metals. 
Silver: | 
Scrap and waste 4_________- do.... 
Unwrought "e do.... 
Semimanufactures-..------- do___- 
Tanta ce oe a ee ee das 
Tellurium and arsenic.._______.-.___-- 
Tin: 
Orë- os EE duns long tons.. 
Ashes and residues..--.._.--. do... 
EE ET do. 
Scrap and semimanufactures_do- -__ 
OxId TEE do___- 
Titanium diodide -----..---------- 
Tungsten 
Oré- ee oe een de Geen 
LR WEEN 


Vanadium, molybdenum, ete., otes. _-- 
Zine: 


Other nonferrous ores____________--_-.- 
Other nonferrous metals and scrap !_... 
Metalloids: 
Selenium. ___________..______---- 
JA 
Alkali, alkaline-earth and rare-metals. . . 
Oxides of strontium, barium, and mag- 
nesium. 


See footnotes at end of table. 


1965 


398 
10 


9,782 
290 


3,457 
7117 


1966 


462 
7 


8,842 


5 
2,977 
1,194 


45, e 51,798 


10,099 
3,111 


8,155 
64 

187 

76 
16,570 


604 
5,773 
36 


24,021 
671 


1,188 
394 


70 
3,961 
244 

23 
7,618 
85,147 
25,261 


1,282 
17,583 


6,876 
2,094 


3,040 
8,048 
90 
208 
45 
27,261 
635 
3,539 
92 
1,616 
1,059 
2,040 


1,922 
58 


Principal sources, 1966 


West Germany 239; France 74. 

United Kingdom 2; Belgium-Luxembourg 
2; West Germany 2. 

a Germany 6,680; France 791; Spain 


NA. 

West Germany 2,585. 

West Germany 1,024. 

Belgium-Luxembourg 16,240; Mexico 9,242; 
Bulgaria 5,102. 

Belgium Luxembourg 2,644; United King- 
dom 128. 

Belgium-Luxembourg 4,075; France 1,820; 
West Germany 1,687. 


Norway 49. 
Norway 193. 
West Germany 14; Austria 13. 


U.S.S.R. 8,282; Republic of South Africa 
7,263; China, mainland 5,141. 

Belgium-Luxembourg 205; France 160. 

Spain 2,553; United States 348. 

U.S.S.R. 74. 


United Kingdom 641; Norway 446; Canada 


West Germany 342; France 148. 

United Kingdom 723; Norway 630. 

West Germany 1,204; United Kingdom 356. 

France 14; West Germany 12; U.S.S.R. 11; 
United Kingdom 10. 


Denmark 92; United States 17. 

United States 1,622; United Kingdom 
1.343; Mexico 500. 

France 968; West Germany 798; United 
Kingdom 479. 

United States 5. 

Belgium-Luxembourg 5. 


E 13,471; 

West Germany 239; Rhodesia 107; United 
States 92. 

Nigeria 630; China, mainland 547. 

EE 128; West Germany 


Belgium-Luxembourg 


West Germany 36; Belgium-Luxembourg 


West Germany 787; Italy 505; 
Luxembourg 334. 


Belgium- 


Portugal 253; United Kingdom 122. 
United States 5; West Germany 2. 
Australia 8,710; United States 7,419. 


Finland 26,535; Canada 19,594; West 


Germany 9, 7 

West Germany 18,877; United Kingdom 
1,325; Denmark 1,146. 

West Germany 1,905. 

North Korea 3,048; 
2,778; Poland 3,0 

Belgium-Luxembourg 2,993; West Ger- 
many 2,253; United Kingdom 619. 

West Germany 746; Belgium-Luxembourg 
444. 

Republic of South Africa 4,497. 


Belgium-Luxembourg 


United Kingdom 13; Canada 5. 

Switzerland 99; Norway 20; Sweden 15. 

West Germany 208. 

United States 260; West Germany 133; 
United Kingdom 129. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals—Continued 
Blast furnace dust, thousand tons.. 1,552 
slag and waste. 
Other slags and ashes. ._...._._..... do._..- 298 
Nonmetals: 
Abrasives, natural...___thousand tons. _ 434 
Grinding stones- --------------------- ,669 
Asbesto8 - ooo 18,931 
Baro A eat 29,162 
Borates, natural... 000... 
Boric oxide, boric acid... .......-.-... 2,464 
Cement ------------- thousand tons.. 2,018 
E olor pda eet t 72,610 
Clays 
Kaolin..._.__..-...-. thousand tons. - ry 
Refractory ---------------- do...- 83 
AA O do...- 466) 
Construction materials: 

Refractory -----------------dO0--_- 52 

Brick, etc., nonrefractory do. Sa 202 
Cryolite and chiolite, natural... ...__._- 148 
Diamond and other gem stones: 

Diamond, un- thousand carats 1,184 

worked and worked. 

Diamond powder_._._..__-- do...- 950 

Other gem thousand kilograms.. 148 

stones, unworked and worked. ° 
Diatomaceous earth... 8,532 
Dolomite. ..--.-..----.. thousand tons.. 422 
Feldspar and leucite..--....---.-..--.- 26,966 
Fertilizer materials: 

atural: 

Phosphate thousand tons. . 783 
rock. 
Potassium salts_______- do. 88 
Sodium nitrate________- do...- 30 
Manufactured: 
Nitrogenou8s----------------- 7 
Phos phatic: 
Basic slag. thousand tons. - 254 
Other A aaae 6l 
Potassic......- thousand tons.. 411 

OUNCE sunno ls 6 

Ammonia, anhydrous. _.._..-.--..-- 27,512 
Fiuorengar. -2-2-00 18,972 
Graphite, natural... 342 
GyPBUM- ------------- thousand tons. - 204 
DMC AA sr ai a do. 645 
Limestone____.______--______-- do. 811 
IET -2-2-2-2 43,620 
Mica: 

Unworked, including waste and 957 

scrap. 

W Orked BEE 60 
Pigments, natural. _.................. 1,028 
Potash, caustic. o o ccoo. 6,642 
PYM AAA thousand tons. - 211 
Quartz and quartzite_-..-_...--...-.-.- ,815 
RE eegener 35,593 
Sand, Industrial and thousand tons.. 2,741 

other. 
Slate. oc cua hoe te tee ia eta 31,306 
Soda, caustic... ------------------- 73,254 
Stone, d'imengion. .__ thousand tons.. 1,529 
Stone, crushed and gravel._....-. do.... 8,758 


See footnotes at end of table. 


1966 


1,518 
354 


107 
36 ,907 


821 


Principal sources, 1966 


da Germany 808; Belgium-Luxembourg 
Mai? Germany 235; Belgium-Luxembourg 


West Germany 373; Italy 11. 

West Germany 791; Austria 249. 

Canads 10,447; U.S.S.R. 2,445; Italy 1,372. 
West Germany 24,111; Morocco 8,050 
United States 170,898. 

France 668; Italy 364. 
EES 1,119; West Germany 


Belgium-Luxembourg 51,841; 
29,254; West Germany 10,614. 


France 


West Germany 482; United Kingdom 142. 


United Kingdom 15; West Germany 14. 
Be gium: DOE 98; West Germany 


All from Denmark. 
NA. 


Ireland 946; United Kingdom 182. 
Brazil 190; West German 22. 


Hungary 3,469; United States 1,848. 
Belgium-Luxembourg 329. 
Norway 10,704; Canada 5,162; Sweden 


Morocco 431; Togo 224. 


France 32; West Germany 30. 
All from Chile. 


West Germany 8; Belgium-Luxembourg 3. 


Belgium-Luxembourg 172. 
Belgium-Luxembourg 6; United States 4. 
wet Germany 156; Belgium-Luxembourg 


Belgium-Luxembourg 48. 
BE ey eae 2; 3,441; West Germany 


China, mainland 9,968; Spain 1,832; United 
Kingdom 1 ,642. 

West Germany 123. 

West Germany 237; France 45. 

ba Germany 316; Belgium-Luxembourg 


E EE 702. 
aes 23,841; India 4,072; Yugoslavia 


United Kingdom 504; Norway 197. 


United Kingdom 25; Switzerland 18. 
eee Germany 412; Austria 360; France 


Belgium-Luxembourg 2,905; France 2,819. 
Cyprus 167; Spain 60. 
Belgium-Luxembourg 25,137; 

10,917; West Germany 10,156. 
West Germany 38,899; Italy 8,602. 
West Germany 4,140. 


West Germany 13,949; France 7,442. 

West Germany "61 ,990; United States 
16,164. 

Belgium-Luxembourg 1,064; West Ger- 
many 270. 

West Germany 6,078; Belgium-Luxembourg 


Norway 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


do... 
Coal, gas, and petroleum distillation. — 


NA Not available. 
1 Including alloys. 


Commodity 1965 
Nonmetals— Continued 
Sulfur, elemental ` thousand tons. _ 218 
Sulfuric acid, oleum... RES 5,243 
Sulfur docide o o. o... 
Mineral fuels: 
Asphalt and bitumen, natural_________- ,518 
Carbon black (including other black of 4 '918 
carbon). 
Coal and coke: 
Anthractie and thousand tons.. 7,107 
bituminous. 
Coal briquets__________.._. do. 55 
BT A do. 1491 
Lignite briquets.._..______- do. 146/ 
Y EE DS 73 
Coke and semicoke_____...-_ do___- 281 
Gas: 
Hydrocarbon: 
Manufac- million cubic feet. _ 110 
tured. 
BEER (including thousand tons. _ 106 
Hydrogen and rare gagen 56 
Petroleum: ? 
Crude. --------.-- thousand tons.. 26,379 
Refinery products: 
GGaschine .---------- do. 409 
Kerosine, including jet do___- 367 
uel. 
Distillate fuel oils. ` ` do___- 1,301 
Residual fuel oils. ` do. 4,082 
Lubricants___-________- do___- 337 
Paraffin, jelly, ete_____- do___- 19 
Petroleum coke_____________- 54 
Bitumen, bituminous do___- 210 
mixtures and other 
derivatives. 
Miscellaneous derivatives of 153 


1966 Principal sources, 1966 


United States 147; France 51. 

Belgium-Luxembourg 38,416; West Ger- 
many 32,882. 

All from West Germany. 


Trinidad 546; United States 249. 
West Germany 3,490; France 1,852; United 
Kingdom 1,083; United States 793. 


West Germany 3,423; United States 1,911; 
Belgium-Luxembourg 618; United King- 
dom 349. 

West Germany 40. 


West Germany 247. 
West Germany 94 


West Germany 160; United Kingdom 30. 
NA 
121 
100 


EE Germany 107; Belgium-Luxembourg 


Belgium-Luxembourg 40; West Germany 
28; Hungary 26. 


Kuwait 6,418; Saudi Arabia 5,874; Libya 
5,267; Syria 3,645. 


29,643 


463 Belgium-Luxembourg 212; Netherlands 
Antilles 69; Bahrain 50. 


Belgium-Luxembourg 197; Portugal 45. 


Italy 336: Belgium-Luxenbourg 252; 

United Kingdom 193; Indonesia 176. 

Indonesia 1,434; West Germany 1,060; 
United Kingdom 440. 

Netherlands Antilles 207; Italy 33. 

West Germany 7; Indonesia 3. 

West Germany 47; United States 26. 

Belgium-Luxembourg 118; United States 77. 


United States 70; West 


Germany 36; 
Belgium-Luxembourg 34. 


2 Excluding gold coin and gold and alloys shipped by post. 
3 Including sponge iron, shot, grit, pellets and powder; spiegeleisen and ferromanganese. 


4Including other precious metals. 
5 At least 99.99 percent pure. 
6 Including articles of piezo-electric quartz. 


7 Includes bunkers for Netherlands ships and aircraft; excludes deliveries to bonded storage. 


COMMODITY REVIEW 


METALS 


Aluminum.—In 1967, 
only aluminum smelting works, 
of Aluminium Delfzijl N.V. 
Delfzijl near Rotterdam, 


the Netherlands” 
the plant 
(Aldel) at 
operated 


at 


capacity, producing 32,000 tons of ingots, 
slab, and rods. The plant, opened in 1966, 
is owned by Koninklijke Nederlandsche 
Hoogovens en Staalfabrieken N.V. (Hoo- 
govens) 50 percent; Swiss Aluminium Ltd. 


(Alusuisse) 33 1/3 percent; and N.V. 


Billiton Maatschappij (Billiton) 16 2/3 
percent. Work was in progress to expand 
capacity to 90,000 tons by 1969, and plans 
provide for an increase to 130,000 tons 
within 5 years and to 150,000 to 200,- 
000 tons soon after. Natural gas from fields 
near Groningen is used to generate elec- 
tric power for the smelter. Anodes are sup- 
plied by N.V. Aluminium en Chemie 
(Aluchemie), a subsidiary of Alusuisse, 
from a new plant in the Botlek area near 
Rotterdam. 
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The alumina processed was obtained 
from the Surinam plant of Surinam Alu- 
m'num Co. (Suralco), a subsidiary of the 
Aluminum Company of America, which 
used as raw material bauxite mined by a 
Surinam subsidiary of the Netherlands 
Billiton concern. 

Hoogovens and Billiton have organized 
a joint sales subsidiary, Aluminium-Neder- 
land (Alumined), to market their two- 
third share of aluminum production. 
Alusuisse will distribute its one-third share 
of output. 

The Alusuisse anode plant at Botlek has 
an annual output capacity of 120,00 
tons. Three furnaces were in operation at 
yearend and a fourth unit was to be 
activated in 1968 or early in 1969, raising 
annual capacity to 160,000 tons. Plans 
provide for eventual expansion to 500,- 
000 tons yearly. Output of the plant 
is distributed between Aldel in the Nether- 
lands and Alusuisse smelters in West Ger- 
many, Norway, and the United States. 

There have been no further reports con- 
cerning a second aluminum smelter to be 
located in Limburg Province or of plans 
of the Aluminum Company of America 
(Alcoa) to build an aluminum oxide 
plant in the Botlek area. 


Iron and Steel.—All sectors of the iron 
and steel industry operated at near capac- 
ity levels in 1967: Sinter output advanced 
8.1 percent; pig iron and ferroally produc- 
tion was 16.7 percent higher; and output 
of steel ingots and rolled steel increased 
4.5 percent and 5.5 percent, respectively. 
About 63 percent of the total steel output 
was produced by the oxygen process. The 
value of iron and steel produced exports 
rose 12.7 percent in 1967, while the value 
of imports increased 7.9 percent. Con- 
sumption of steel, which increased 6 per- 
cent in 1966, was down 1.4 percent during 
the first 9 months of 1967 as compared 
with the same period in 1966. 

Royal Netherlands Blast Furnaces and 
Steelworks (Hoogovens) of Ijmuiden near 
Amsterdam has a far-reaching $230 million 
expansion program designed to achieve an 
annual steel production of 4 million tons 
by 1971 and 6 to 7 million tons soon there- 
after. In 1966 company steel output in- 
creased 2.7 percent to 2.9 million tons, 
but pig iron production at 2.2 million tons 
was off 7 percent because of the temporary 
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shutdown of one blast furnace. A company 
report covering the first 9 months of 1967 
indicated that production and sales of 
steel and pig iron were substantially 
higher than in the comparable period in 
1966. 

A new blast furnace (the sixth), which 
became operative in November 1967, has 
a production capacity of more than 3,000 
tons every 24 hours. Capacity will be in- 
creased to 4,000 tons in 1970 when pel- 
lets from a $22 million pellet plant under 
construction are used. The pelletizing 
plant, the first to be constructed in the 
European Coal and Steel Community 
(ECSC) countries, will have an annual 
rated production capacity of 2.5 million 
tons, all to be used by Hoogovens. Work 
also progressed satisfactorily on a second 
oxygen-blown steel unit and an ore quay 
scheduled for completion in mid—1968. 
The latter will accommodate carrers of up 
to 100,000-ton capacity. 

Royal Demka Steelworks, Utrecht, a sub- 
sidiary of Hoogovens, discontinued stain- 
less steel production early in 1967. Activi- 
ties were to be restricted primarily to bar 
and rod rolling, wire, steel casting, and 
some electric steel production. 

A new electrolytic tinplate mill (the 
third) was put into operation hy Hoo- 
govens in August 1967 expanding annual 
production capacity of electrolytic tinplate 
from the previous level of 350,000 to 
580,000 tons. The new mill is 125 meters 
long, has 10 tinning tanks and will supply 
tinplate in rolls. 


Molybdenum.—The molybdenum con- 
version plant of Climax Molybdenum Co. 
N.V. near Rotterdam, which initiated 
operation in April 1966, supplied techni- 
cal-grade molybdic oxide to European and 
Japanese customers throughout 1967. Dur- 
ing the second half of the year, the plant 
produced considerably above the nominal 
5,500-metric-ton annual capacity. 


Tin.—Production of primary tin rose 
9.5 percent, while ore imports increased 
about 12 percent in 1967. Indonesia pro- 
vided 84 percent of total imports; the re- 
mainder came mainly from Belgium, Re- 
public of South Africa, and the Congo 
(Kinshasa). Domestic industrial tin con- 
sumption presumably will increase as a re- 
sult of the new electrolytic tinplate mill 
installation by Hoogovens. 
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NONMETALS 


Building M<aterials—Cement output 
rose by 5.9 percent in 1967, reflecting the 
continued high level of construction activ- 
ity. Imports increased 78,000 tens while 
exports were up 8,000 tons. Cementfa- 
briek Ijmuiden N.V. (CEMIJ) and 
Cementfabriek Rozenburg N.V. (Rozen- 
burg Cement Works) at Rozenburg, two 
of the three operating plants in the 
Netherlands, built new mills each with a 
capacity of more than 300,000 tons per 
year. The Rozenburg plant has been desig- 
ned to permit expansion to 1 million tons 
yearly. | 


Fertilizer Materials.—Production of ni- 
trogenous and phosphatic fertilizers in- 
creased 16 percent and 3 percent, respec- 
tively, in 1967, while output of potassic 
fertilizers remained virtually unchanged. 
Output of sulfuric acid (100 percent 
HSO; ) increased to 1.2 million tons, an 
increase of 10 percent from that of 1966. 
Both exports and imports of fertilizers de- 
creased in 1966. Exports of nitrogenous 
fertilizer and superphosphates declined to 
442,000 tons (down 47 percent) and 
290,000 tons (down 23 percent), respec- 
tively. Imports of phosphate rock (783,000 
tons) were down almost 4 percent in 1966, 
while those for potassic fertilizer (411,000 
tons) were up slightly. 

During 1967, new production units were 
put into operation, including a sulfuric 
acid plant, an evaporator for sulfuric 
acid, a diamonium phosphate and urea 
plant, and an ammonia plant. In addition, 
facilities for expanded output of nitric 
acid and calcium amonium nitrate became 
operative during the year. 


MINERAL FUELS 


The structural changes taking place in 
the Netherlands energy market continued 
to adversely affect the position of coal in 
1967 as natural gas and, to a lesser extent, 
petroleum fuels absorbed the bulk of the 
rising energy requirement and made added 
inroads in most coal markets. Solid fuel's 
share of the Netherlands energy market 
fell from 24 percent in 1966 to 21 percent 
in 1967, and that for liquid fuels declined 
for the first time in the post-World War 
II years from 69 percent in 1966 to 68 per- 
cent in 1967. In contrast, the share of 
natural gas increased to 11 percent in 
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1967 from 7 percent in 1966 as consump- 
tion more than doubled. 

In line with Government plans to pro- 
mote the use of natural gas and to provide 
for an orderly cutback in production and 
use of the much more costly indigenous 
coal, the share of coal in energy markets 
is expected to fall to 7 percent by 1975, 
with that for natural gas rising to 27 per- 
cent, and petroleum fuels remaining rather 
stable at 66 percent. However, government 
aid to the coal industry, including subsi- 
dies to stimulate select coal markets, 
continued. 


Coal.—Coal production fell sharply in 
1967 as plans were accelerated for coal 
mine closures and reduction of output 
from remaining mines to a level more in 
line with demand. There were also signifi- 
cant declines in output of coal briquets 
and coke. Pit-head stocks of coal reached 
a record high of 1.7 million tons in April, 
but fell to 1.3 million by September 30. 
During the first 9 months of 1967, coal 
consumption was down 16 percent from 
the comparable period in 1966 with de- 
liveries to coke plants, households, and 
electric power stations off 19, 19, and 2 
percent respectively. Partial shutdown of 
the Emma mine and coke plant was re- 
sponsible for the fall in coal deliveries for 
coking purposes. In the case of deliveries 
to households, however, the decline 
stemmed chiefly from consumer shifts to 
natural gas and petroleum fuels, a trend 
expected to continue. 

Coal mine worker employment fell by 
22 percent from the end of June 1966 to 
the close of June 1967, while worker 
productivity rose about 5 percent. 

Government plans for closing additional 
production capacity, merging mines, and 
lowering output levels of remaining units, 
are designed to reduce output of coal to 
7 million tons in 1968 and to about 5.6 
million tons in 1970. Suspension of opera- 
tions at the Maurits mine and the reduc- 
tion of output at the Emma-Hendrik mine 
were to be followed by closure of the 
Wilhelmina State-owned mine in 1969 in- 
stead of in 1970 as originally planned; 
shutdown of the Domaniale private mine 
in 1970; suspension of operations at the 
Oranje-Nassau IV private mine; and 
merger of the private Laura and Veresnig- 
ing mines. 

Meanwhile, the Government offered in- 
vestment incentives to bring new capital 
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and industry to depressed coal mining 
areas in South Limburg, and programs 
have been initiated to retain displaced 
miners for other jobs through funds made 
available by the Netherlands Government 
and the ECSC. Under the accelerated plan 
for mine closures, some 8,200 coal mine 
workers will become redundant during 
1968-72, and many of these would 
qualify for new job training. 

The Government is slated to continue 
subsidy payments to the remaining pro- 
ducing coal mines, mostly in the private 
sector, to permit an orderly reduction in 
coal output. Principal beneficiaries will be 
Oranje-Nassau Mijnen, the Willem-Sophia, 
mine, and the Laura-Veresniging, mines, 
employing a total of 16,000 workers. Coal 
imports will continue to be restricted to 
essential needs, mainly from ECSC mem- 
ber countries. In 1967 more than 7 million 
tons were imported, with West Germany 
(62 percent), the United States (17 per- 
cent), and Belgium (13 percent), as major 
suppliers. A feature of this trade was the 
rise in imports from West Germany and 
the decline in the United States share of 
the market (17 percent versus almost 29 
percent in 1966). Netherlands higher level 
of coal imports from West Germany stems 
mainly from the price decline due, no 
doubt, to sales made at distress prices by 
West Germany to reduce record mine stock 
accumulations. 


Petroleum and Natural Gas.—The ma- 
jor event of 1967 was the opening of the 
Netherlands portion of the North Sea Con- 
tinental Shelf to exploration for oil and 
gas. The Government completed necessary 
legislation, initiated more than 2 years 
earlier, by issuance of a General Adminis- 
trative Order in July 1967. This order, the 
Continental Shelf Mining Act of 1965, and 
regulations issued January 27, 1967, form 
the legal basis for oil and gas exploration. 
During 3 months following August 16, 
1967, applications were received for oil and 
natural gas exploration licenses from 20 
applicants representing 62 companies. 
Licenses were subsequently granted to 18 
applicants to March 7, 1968. Eighteen 
United States companies were among the 
members of the consortia that received 
licenses. The Government allocated 102 
blocks of 400 square kilometers each from 
among the more than 180 blocks available. 
The remaining blocks will be considered 


MINERALS YEARBOOK, 1967 


November 1968, if there is sufficient in- 
terest. The heaviest concentration of al- 
located blocks was in the area parallel to 
the Netherlands west coast and adjacent 
to the British sector where natural gas had 
already been discovered. 

Licenses are valid for 15 years and ex- 
ploration must begin within 8 months. 
Holders must spend a minimum of 
$1,657 per square kilometer for each of the 
first 5 years and at least $3,315 annually 
for the following 5 years. A bonus of 
$276 per square kilometer is payable, as 
well as an annual surface rental of 
$13.81 per square kilometer during the 
first 5 years, $27.62 during the second 5 
years, and $41.50 during the remaining 
years. After 10 years, the area for which a 
license is granted must be reduced by one- 
half. License holders who prove an eco- 
nomically producible quantity of crude oil 
or national gas (not less than 100 cubic 
meters per day of oil or 100,000 cubic 
meters per day of gas) are entitled to a 
production license. 


The terms of Production Licenses laid 
down by the General Administrative Order 
provide for capital participation by the 
Netherlands Government not to exceed 40 
percent of the capital in those companies 
producing substantial quantities of natural 
gas. A production license is granted for 40 
years. Surface rental is $84 per square 
kilometer per year. This is affected by 
movements in the wage index. A bonus of 
$276 per square kilometer is not required 
if already paid to acquire a prospecting 
license. The license holder pays the Gov- 
ernment a percentage of the ex-wellhead 
value of output on a sliding scale ranging 
from 2 to 16 percent for oil and 1 to 16 
percent for natural gas. The Government 
is to receive 50 percent of the profits. Oil 
may be freely disposed of. Gas can be dis- 
posed of after approval of the selling price 
by the Minister of Economic Affairs. With 
the exception of any gas already contrac- 
tually committed, gas required for the 
local market will be sold to N.V. Neder- 
landse Gasunie, taking into account a 
period of notice of 2 years. 

Instruments of ratification were ex- 
changed betweeen the Netherlands and the 
United Kingdom in December 1966, bring- 
ing into effect the two Continental Shelf 
treaties signed October 6, 1965 providing 
for the delimitation of the respective 
national boundaries in the North Sea Con- 


THE MINERAL INDUSTRY OF THE NETHERLANDS 


tinental Shelf and for the rational ex- 
ploitation of mineral resources that may 
extend across the demaraction line. 

In August 1967, the Netherlands and 
Denmark exchanged the instruments of 
ratification of a treaty delimiting their 
respective boundaries in the North Sea 
Continental Shelf, which had been signed 
March 31, 1966. 

The dispute between the Netherlands, 
Denmark, and West Germany over their 
respective boundaries in the North Sea 
Continental Shelf was referred to the In- 
ternational Court of Justice in The Hague 
during 1967. 

New onshore drilling permits were 
granted on three occasions during 1967. 
Companies receiving concessions and re- 
spective areas covered in hectares were the 
California Asiatic (Oil Company and 
Texaco Overseas Petroleum Co.—64,- 
820; Nederlandsche Aardolie Maatschap- 
pij (NAM)—1,069,450; Petrofina—6/7,- 
920; Petroland N.V.—116,031; Chevron 
Oil Co./ Texaco Overseas Petroleum Co.— 
115,011; Dow Chemical International, 
Ltd./Continental Netherlands Oil Com- 
pany—13,951; the consortium of Amoco/ 
Gelsenkirchener Bergwerks A.G./Ex- 
ploratie Mij.—109,267. These permits 
are vaild for 2 years but will be ex- 
tended to a maximum of 5 years if satis- 
factory progress is made. 

Petroleum.—Domestic crude oil produc- 
tion amounted to 2.3 million tons in 1967, 
4 percent below that of 1966 and equiva- 
lent to about 11 percent of inland con- 
sumption of oil products. Crude output 
has increased only marginally since 1962 
and continued to represent a diminishing 
proprotion of inland consumption, which 
rose by 5.5 percent in 1967. Because of 
availability of locally produced natural 
gas, the rate of increase in oil consumption 
has been declining. 

The decision of the City of Rotterdam 
and the Netherlands Government taken in 
1967 to deepen the 12-kilometer channel 
from the North Sea approach to Rotter- 
dam’s Europoort, set off a wave of new 
investment in the petroleum and petro- 
chemical industries in the port area. The 
channel will render Rotterdam/Europoort 
accessible to tankers of up to 225,000 
tons deadweight by 1969. Encouraged by 
this project and increased natural gas 
availability, many industries announced 
expansion programs and other investments 
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amounting to about $300 million since the 
channel project was approved. 

By yearend 1969, the area’s annual oil 
refining capacity, 38 million tons at year- 
end 1967, is expected to reach 57 mil- 
lion tons. Shell plans to increase the daily 
capacity of its Pernis refinery from 340,- 
000 barrels to nearly 500,000 barrels at 
a cost of $35 million. Esso Nederland NV 
announced in July 1967 that it would raise 
the daily capacity of its Botlek refinery 
from 150,000 to 325,000 barrels by the 
second half of 1969 at a cost of 
over $50 million. Chevron Oil Europe 
announced September 6, 1967, that it 
would increase the daily capacity of its 
100,000 barrel Rotterdam refinery to 
250,000 barrels yearend 1969. Formerly a 
Caltex operation, this refinery is now 
owned 68.4 percent by Chevron Oil 
Europe (a subsidiary of Standard Oil of 
California) and 31.6 percent by Texaco, 
Inc. The estimated cost of the expansion 
was $55 million. 

In 1967, Shell Nederland Chemie 
brought on stream a large ethylene com- 
plex. Capacity of several existing petro- 
chemical units at Pernis were enlarged, 
and a new plant to manufacture vinyl 
esters was brought on stream. 

British Petroleum Co. Ltd. (BP), 
opened a 100,000 barrel-per-day refinery 
at Europoort July 24, 1967. Begun in De- 
cember 1964, its estimated construction 
cost was $69 million. At the refinery open- 
ing, BP announced plans for the construc- 
tion of a $7 million crude oil terminal at 
Europoort, which would be supplied by 
tankers of up to 250,000 tons; smaller 
tankers will move crude from the terminal 
to BP refineries in Antwep, Belgium and 
Wilhelmshafen, Hamburg, and Gothen- 
burg West Germany. 

Other projects announced in 1967 were 
a $60 million chemical complex to be built 
by the Gulf Oil Corporation adjacent to 
its Europoort refinery to be completed by 
yearend 1969; the doubling of the capacity 
of Esso Chemie N.V.’s aromatics plant in 
the Botlek area of Rotterdam from 300,- 
000 to 600,000 tons by 1970 at a cost 
of about $22 million; and the expansion 
of The Dow Chemical Co.’s petrochemical 
complex at Terneuzen to include a 400,- 
000-ton naphtha cracking unit and a 60,- 
000-ton polyethylene facility to be com- 
pleted late in 1969, bringing Dow’s invest- 
ment there to $200 million. Other Dow 
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projects call for the doubling by late 1968 
of capacity for styrene production and 
construction of facilities for chlorinated 
solvents. An ethylene oxide plant was com- 
pleted in 1967. The Dutch State Mines 
(DSM) completed in November 1966 an 
expansion to raise ethene production at 
Beek to 135,000 tons annually. In July 
1967, DSM brought its new 70,000-ton 
urea plant on stream at Geleen upping 
capacity to 250,000 tons per year and 
completed its fourth nitric acid plant in- 
creasing total output to about 115,000 
tons per year. DSM planned to build a 
new plant in Geleen to produce 45,000 
tons of nitrile per year by the first half of 
1969. 

Mobil Oil N.V. was constructing an 
80,000 barrel-per-day refinery in the 
Amsterdam port area. Scheduled for com- 
pletion in June 1968, the refinery will be 
supplied with crude oil from Europoort 
through an 80-kilometer pipeline with a 
400,000 barrel-per-day capacity. The 
pipeline project is a joint effort of the 
Netherlands Government and the City of 
Amsterdam. 

The construction of a second crude oil 
pipeline from Rotterdam to the Rhine to 
meet the growing requirements of West 
German refineries in the Rhur area was 
begun in 1967 with completion scheduled 
for 1968. The 170-kilometer 36-inch pipe- 
line from Rotterdam to Venlo was being 
financed by N.V. Rotterdam-Rijn Pijpleid- 
ing Mij, a group of oil companies. Esti- 
mated cost of the 720,000-barrel-per-day 
line is $39 million. 

Natural Gas.—Production the natural 
gas more than doubled in 1967, duplicat- 
ing the performance in 1965 and 1966. 
Sales in the domestic market of nearly 
6,000 million cubic meters were about 
70 percent higher than in 1966 and 
natural gas now accounts for approxi- 
mately 11 percent of the Netherlands 
energy consumption. More than 1,000 mil- 
lion cubic meters were exported, setting 
new export records. Domestic sales were 
aided by completion of additional distri- 
bution pipelines and by progress in con- 
version of consumer appliances, 90 percent 
finished by yearend 1967 and expected to 
be completed in 1968. 

At yearend 1967, Gasunie’s pipeline net- 
work totaled some 5,900 kilometers of 
pipelines, including more than 1,300 kilo- 
meters of main feeder lines. The 1967 pro- 
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gram consisted of an extension of the net- 
work by 650 kilometers, of which 225 
kilometers was main feeder line, including 
a 160-kilometer, 42-inch line looping the 
pipeline connecting the Slochteren field 
with the Arnhem area and a 65-kilometer, 
36-inch line between Direhuis and Voor- 
schoten. The latter line will offer Rotter- 
dam, Amsterdam, and The Hague the 
security of both legs of the supply pipeline 
from the Groningen field. Contracts were 
let for a 78-kilometer line between Tus- 
schenklappen (directly south of Sloch- 
teren) and Balkburg, and an 81-kilometer 
line between Balkburg and Angerlo (east 
of Arnhem). Also under construction in 
1967 were a 30-kilometer, 30-inch exten- 
sion from the Rijndijk area near Leiden 
to Ridderkerk, south of Rotterdam and an 
18-kilometer, 18 inch line from Goes in 
Zeeland province to the Sloe industrial 
area near Vlissingen. The estimated invest- 
ment by Gasunie in the 1967 program was 
nearly $100 million. 

Plans of Nederlandse Gasunie for 1968 
envisaged the construction of more than 
350 kilometers of pipelines, including more 
than 170 kilometers of 42-inch main 
feeder lines. Plans also provided for three 
compressor stations with a total capacity 
of 45,000 horespower, the first slated for 
operations in the winter of 1969-70. 
Gasunie estimated its financing require- 
ments at $95 million. 

Export of natural gas to West Germany 
and Belgium by NAM Gas continued to 
increase at an accelerating rate and de- 
livery of natural gas to France began in 
1967. Sales increased more than seven—fold 
compared with those of 1966 and the 
Netherlands Minister for Economic Affairs 
forecast an additional four-fold increase 
for 1968. 

The 36/30-inch export pipeline from 
the Netherlands to Belgium and Northern 
France was completed to Paris in late 1967 
Branch lines were being built in Belgium 
to connect Brussels, Hasselt, Leuven, 
Namur, and Ostend to this main with 
completion set for yearend 1968. Export 
lines to West Germany were being ex- 
tended to the Rhine-Ruhr area. A sepa- 
rate 24-inch pipeline from the Nether- 
lands-West German frontier region was 
being extended via Hamburg to the Baltic 
coast. 

Contracts signed between NAM Gas Ex- 
port and West German companies, Dis- 
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trigaz of Belgium and Gaz de France by 
the end of 1967, called for estimated de- 
liveries of 20.6 billion cubic meters (727 
billion cubic feet) annually by 1975. 

A new official estimate of the natural 
gas reserves of the Slochteren field by the 
Geologische Dienst (Department of 
Geology) placed proven reserves at 1,650 
billion cubic meters (58,300 billion cubic 
feet) in April 1967, an increase of 50 per- 
cent over the November 1965 official esti- 
mate. The Geologische Dienst also stated 
that depending upon the method of ex- 
traction used, the proven reserves could 
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amount to as much as 1,904 billion cubic 
meters. The new estimated were based on 
further seismic studies and test drilling in 
1965 and 1966. This established the 
Slochteren field as having the largest 
natural gas reserves in the world. The new 
estimates increased the total proven re- 
serves of natural gas in the Netherlands to 
1,709 billion cubic meters. These included 
an estimated 59.1 billion cubic meters in 
the provinces of Friesland (including the 
Wadden Sea area), Drente, and North 
Holland whose reserves were revised 
slightly upward in January 1967. 
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The value of New Zealand’s mineral pro- 
duction increased 6 percent in 1966 to 
$69.52 million, but was followed by a 
decrease of 15 percent in 1967 to $58.89 
million.? 

Although the value of metals produced 
increased during 1967, it was insufficient 
to offset the large decreases in value of 
nonmetals and fuels produced. Because of 
the relatively large tonnages involved, the 
nonmetallics sand, rock, gravel,. and 
agricultural limestone were the primary in- 


fluences on both the 1966 increase and the 
1967 decrease. The 1967 decline may be 
only a periodic softening of a general up- 
trend, but the continuing downtrends in 
coal and petroleum production magnify 
periods of reduced output. Nonmetallics 
were valued at $47.3 million in 1966 and 
$39.9 million in 1967, more than two- 
thirds of the total value of mineral pro- 
duction for each year as shown in the fol- 
lowing tabulation: 


Percent Total value, 

Year —— million 

Metals Nonmetals Fuels dollars 1 

1900- E IE AA ee 10.8 22.5 66.7 26.07 
A A E E A AN A 2.3 54.8 42.9 44.07 
¡E oon ec cc A A A II ee 2.2 55.2 42.6 55.33 
KEE eh ie ee he ein ee A 7 66.4 32.9 65.78 
GG A A A O ON SA .5 68.0 31.5 69.52 
A A 1.0 67.7 31.3 58.89 


1 Exclusive of cement, manufactured fertilizers, and products of the New Zealand Refining Co. Ltd. at 


Whangarei. 


The mineral production value in 1966 
was equivalent to 1.3 percent of the esti- 
mated gross national product. Employment 
in mines and quarries declined from 0.8 to 
0.7 percent of estimated total employment 
between 1965 and 1966. Distribution of 
mine and quarry employees by product 
categories in recent years was as follows: 


1962 1963 1964 1965 1966 

Metals, in- 

cluding 

gold.....-. 127 117 98 160 77 
Nonmetals.. 3,927 3,977 3,885 4,136 3,623 
Coal. ..---- 3,852 3,660 3,631 3,447 3,359 
Petroleum 

prospect- 

108... 153 112 157 46 65 

Total_._. 8,059 7,866 7,771 7,789 7,124 


Interest in minerals in New Zealand 
has been stimulated in recent years by 
foreign exchange problems, efforts toward 
greater industrialization, and a number of 
successful mineral discoveries. Promotion 
and direction of mineral activity has 
been administered by the recently formed 
Mineral Resources Committee. At yearend 
1966, there were 316 petroleum licenses 
in effect covering 111,000 square miles of 
land and Continental Shelf areas, 24 fewer 
than at yearend 1965. Although interest 

1Mining engineer, Division of International 
Activities. 

2 New Zealand adopted decimal currency on 
July 10, 1967 on the basis of INZ£ equals 
2NZ dollars. Subsequently (November 21, 1967) 
the NZ dollar was devalued bringing the ex- 
change rate to about US$1.12. For all values 


given herein conversion has been at the 1966 
rate of NZ£1 equivalent to US$2.781. 
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in North Island’s onshore oil possibilities 
apparently has declined, the number of 
licenses for South Island and Continental 
Shelf areas has increased. Mining privileges 
granted in 1966 numbered 297, a decrease 
from 301 in 1965, but the 1966 total in- 
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cluded increases in mineral claims and 
licenses and coal mining rights. 

Direct Government financial assistance 
to the mining industry in the year ending 
March 31, 1967, included grants totaling 
$49,193 for 13 projects. 


PRODUCTION 


In 1966 metallic mineral production was 
slightly below the 1965 level. Gold output 
in 1966 was 26 percent below 1965, but 
indications of increased future yields from 


alluvial ground and new vein prospects 
were confirmed to some extent in 1967 by 
a 19 percent increase in output of gold to 
10,703 ounces. Coal output in 1967 was 


Table 1.—New Zealand: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


Metals: 
Coppa ore, gross weight... 
TEE A troy ounces.. 
Iron ore, gross weight 
Silver 
Tungsten ore, gross weight 
Nonmetals: 


Structural types 
Diatomite 
Dolomite- EE 
Fertilizers, manufactured superphosphate 
thousand tons. . 


Kauri gu scsi al la 
Limestone 

Agricultural and industrial. - . thousand tons. . 

For cemento. o ooo. do 
IET 
Peritos a es eit 
¡a EE 
e EE z 
Sand, rock and eravel thousand tons. . 
Serpoentine. -0-2-22 aaoMMMMMMMMM M do___- 
Silica (glass) sand. .-___.-._..__---.------------ 
Stone, dimension. ____...._--_--.--__-.---__------ 

Mineral fuels: 
oal: 

Antbhraeite thousand tons. . 

Bituminoug -2 -------------- do. 

Subbituminoug. oocococcocoooo.o. do___- 

ËTT do 

g Ke BEE do. 

Coke: 

High temperature. ___..._....-._._-_- do...-. 

Low temperature. ooo do___. 
Fuel briquets... ------------------------ do.-.. 
Natural 228.0... million cubic feet. _ 
Condensate...-._.....-.- thousand 42-gallon barrels.. 
Petroleum: 

Lë TEE do 


Refinery products:? 
Gasoline, total 
thousand 42-gallon barrels. - 


Distillate fuel oil. .._............. do 
Residual fuel ol. do.... 
Other products. 020. -- do 
Refinery fuel and Loes. do____ 


Total oes oa Seek eee do 


1963 1964 1965 1966 1967 
234 736 144 `... 152 
14,206 8,948 12,136 8,965 10,708 
,123 2,591 2,272 2,666 2,616 
286 141 55 2 2a.. 
5 eee 3 16 
EE 
1,687 1,835 2,973 2,455 8,102 
722,000 787,800 841,844 878,000 813,856 
7,837 5,961 7,541 8,561 7,784 
293,859 304,221 360,145 r 305,612 286,406 
1,629 1,706 ¿157 4,735 1,431 
4,457 9,311 7,677 13,464 8,448 
1,480 1,795 1,968 °’ 1,958 1,593 
44 38 41 49 25 

‘| 
929 1,247 1,163 *1,156 1,040 
,206 1,362 1,498 r 1,700 1,519 
794 613 850 566 577 
573 929 1,142 1,045 1,072 
16,873 20,847 109,594 18,829 16,403 
11,177 21,674 4,718 36,019 56,086 
20,071 19,900 r 25,568 r 28,963 24,196 
136 137 r 14 141 9 
64,844 48,945 r 75,425 92,419 80,412 
12,681 20,887 4,376 9,697 35,148 

OI > (3) (2) r (1) (3) 

671 693 674 642 594 
1,951 2,071 1,867 1,826 1,643 
164 159 160 ‘ 168 169 
2,786 2,9238 2,701 2,636 2,406 
6 6 6. 6 5 
78 80 69 67 56 
11 15 18 r 19 20 
3 5 5 4 4 
4 4 (1) NA .....-. 
4 4 5 4 8 
EECH 2,094 8,253 9,625 8,818 
BEE 833 3,378 3,467 7,377 
EA 1,179 4,893 4,150 836 
SE 48 279 1,565 590 
EE 249 609 1,618 1,882 
A 4,403 17,412 20,425 19 , 508 


r Revised. NA Not available. 
1 Less than 34 unit. 
2 Estimates based on latest available data. 
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lower than any preceding year since 1960, 
in part as a result of an explosion in the 
Strongman mine. In 1966 production in- 
creased among the nonmetals, notably 
cement, diatomite, dolomite, silica sand, 
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and dimension stone, but in 1967 all these 
decreased. Crude petroleum declined in 
1966 and continued this trend through 
1967. 


TRADE 


New Zealand’s mineral commodity ex- 
ports increased in 1966, reaching a value 
almost twice that attained in 1965, but 
mineral commodity imports continued to 
increase more rapidly than exports, result- 
ing in a growing trade deficit in mineral 
commodities. The trend in mineral and 
total trade values for 1965—66 is as follows: 


Value (million dollars) Mineral 
—— commod- 
Mineral Total ities’ 
commod- trade share 
ities of total 
(percent) 
Exports 
1965__.____- 7.1 979.3 0.7 
1966__.____- 13.2 1,058.1 1.2 
Imports: 
1965_______- 244.5 1,044.8 23.4 
1966....-..-. 259.2 1,085.5 23.9 
Trade balance: 
Ob —237.4 —65.5 xX 
1966_._.__-- — 246.0 —27.4 xX 


XX Not applicable. 


Refined petroleum products were New 
Zealand’s most important mineral export 
category with a combined value of about 


$7 million in 1966, almost double the 1965 
value. In second place, exports of non- 
ferrous metal scrap and semimanufactures 
were valued at $4.8 million. 

Iron and steel, valued at nearly $88 
million, again ranked first among mineral 
commodity import groups in 1966, followed 
by fertilizers valued at $49 million. The 
$12 million increase in fertilizer imports 
compared with 1965 imports reflected 
Government aims to increase grazing land 
yield. Changes in the pattern of petroleum 
imports resulted from the start up of a 
new refinery at Whangarei. Refined prod- 
uct imports declined from $60 million in 
1964 to $26 and $27 million in 1965 and 
1966, respectively, while imports of partly 
refined petroleum increased from $4 mil- 
lion to $30 million between 1964 and 1966 
and imports of crude petroleum increased 
from $15 million to $23 million during 
the same period. Imports of unwrought 
and semimanufactured copper at $19 mil- 
lion and sulfur at $9 million in 1966 were 
significant in that each showed an in- 
crease of about 50 percent above the 1964 
value. 
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Table 2.—New Zealand: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 
Aluminum and its alloys: 
Seran AA ETA 
Unwrought and semimanufactures. . 
Copper: 
Ores and concentrates 
Metal and alloys: 


Unwrought and  semimanu- 
factures. 
Iron and steel: 
en EE 
Semimanufaeturen 
Lead and its alloys: 


Unwrought and semimanufactures. - 
Tin and its alloys: 


o 2205.62.22 2405564 long tons.. 
Unwrought and semi- do...- 
manufactures. 
Nonmetals: 


Abrasives, natural.. _ value, thousands. _ 

Cement, lime, and fabricated do 
building materials. 

Clay and refractory building 
materials. 

Fertilizer materials: 


do...- 


Manufactured fertilizers........... 
Mineral fuels: 
Bituminous materials from coal and 


petroleum 
Petroleum, refinery products: 
Gasoline_______- value, thousands. - 
Fuel oils: 
Distillate...._..-..-..-.. do___. 
Residual... ........-.... do 


t Revised. 


1965 


r 4,770 
8 


$33 
$93 


$43 


$19 


1966 


$31 


$1,372 $3,002 
$2,372 $3,929 


Principal destinations, 1966 


West Europe 188; Japan 180; Australia 177. 
South Korea 90; Australia 52. 


West Germany 20. 


Japa n 814; West Germany 620; Belgium- 

uxembourg 214. 

Japan 802; West Germany 642; 
Luxembourg 463. 


Netherlands 1,594; Japan 733. 
Australia 80. 


West Europe 431; Republic of South Africa 
133; Australia 61. 
Belgium-Luxembourg 81; Australia 28. 


Netherlands 2,050; Japan 487. 


Belgium- 


Australia $24. 

Fiji $113; Western Samoa $32; 
Oceania $27. 

Fiji $38. 


other | 


Australia 650; Malaysia 157; Singapore 152; 
Japan 102. 
Fiji 520; Western Samoa 426. 


French Polynesia $18; Fiji $13. 


Ships bunkers $2,834; Philippines $125. 
Ships bunkers $2, 210; Japan $609; Sing- 
apore $357. 
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Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 
Aluminum: 
Oxides and hydroxides.. __._____-- 
Metal and alloys: 
Unwrought-________-...___--- 


Semimanufactures.__________- 
Arsenic oxides and aeida ---------- 
Chromium oxide and hydroxide.......-. 


Copper and its alloys: 
Unwrought 


Bars, wire, ete... 
Plate, sheet, atripn. 
Pipes, tubes, and fittings.________. 


Iron and steel: 
Pig iron and blast furnace products__.._._ 


Primary forms- .--.---.---.------- 


Semimanufactures: 
Rods, bars and sections. .....- 


Universals, plates and sheets... 
Hoop and enn. ----------- 


Rails and track materials. ` 


Lead: 
Ellen Eege, 
Metal and alloys: 
Unwrought. -..........-.... 
Semimanufactures....._......- 


Magnesium, unwrought A IAN 
Manganese oiden .---------------- 


Mercury._____--.---- 76-pound flasks. _ 
Nickel and its alloys: 
Unwrought.___......-....---_--- 
Semimanufactures_____......._.-- 
Silver, un- thousand troy ounces. _ 
worked and partly worked 
in: 
Oxides. --.....-.-----. long tons. ` 
Metal and alloys: 
Unwrought._.___.._--- do. 
Semimanufactures...... do.... 
Titanium oxides. ---------------- 
Zinc: 


Oxide and peroxide. -.------------ 
Metal and alloys: 


See footnotes at end of table. 


1965 


206,341 
207,938 


13,982 
13,863 
35,960 
48,626 


985 
6,561 


1966 


547 
6,669 
3,864 

139 

149 

276 
7,544 
2,135 
3,900 


8,882 
208 


161,433 
197,343 


12,768 
21,279 
24,006 
54,282 


Principal sources, 1966 


Australia 351; West Germany 117. 


Canada 4,412; Australia 1,443; 
United States 729. 
ee 2,438; United Kingdom 479. 


West Germany 64; United Kingdom 
40; Australia 23. 


Republic of South Africa 205; 
United Kingdom 60. 
eae Tis 5,403; United Kingdom 


1,861. 

Australia 1,015; United Kingdom 
821; Canada 288. 

Canada 1,767 Australia 1,409; United 
Kingdom 705 


Australia 7,115; Republic of South 
Africa 790. 

Australia 89; United Kingdom 88; 
Austria 24. 


Australia 92,228; United Kingdom 
33,173; Japan 29,349. 

Australia 107,245; Japan 46,636; 
United Kingdom 37,406. 

United Kingdom 4, 621; Australia 
3,908; Japan 3, 194. 

Australia 13,322; United Kingdom 


6,414. 
Australia 12,208; United Kingdom 
6,812; Belgium-Luxembourg 2,481. 
United EE 30,093; Australia 


Australia 878; United Kingdom 112. 


Australia 7,380. 
United Kingdom 34. 


United States 288; Australia 119. 
United Kingdom 29; Spain 29; 
West Europe 29. 


United Kingdom 33; Canada 7. 
Canada 118; United Kingdom 69. 
Te 1,196; United Kingdom 


Australia 6; United Kingdom 6. 
Malaysia 334. 


United Kingdom 16. 
Japan 559; Australia 290. 


Australia 4,873. 
Australia 603; United Kingdom 209. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


Nonmetals: 


Asbestos, crude- -2-222-222-2222 


Barite (barium sulfate)_....__..._____- 
Cement: 
Construction types_________..___- 


Refractory cement and mortar. ` 


Clay and similar refractory materials, 
crude. 


Feldspar, fluorspar and nepheline syenite_ 
Fertilizer materials: 
Crude, natural: 

Sodium nitrate._.............. 


Dbhoepbhates -_---------- 


Manufactured: 
Phosphatic, including basic slag. 


Graphite, oatural ---------------- 
Gypsum and plasters. _____________-.- 
Infusorial earths. -------------------- 


Magnesite_______.______________-____- 

Pigments, including titanium and iron 
oxides. 

Quartz and ouartzite 


Stone, sand and gravel: 
Building, dimension stone, and slate- 


Sand, gravel and crushed etone -. 
Sulfur, industrial and pure grades. ..-.-.-. 


Talc and steatite._____.______.______. 


Mineral fuels: 


COR 20 te lea to oda 
Coke and briquets.. --.-.--------------- 
Bitumen, pnaturgl ---------------- 
Carbon back 00 


Petroleum: 
Crude..----.-----.. thousand tons. - 
Partly refined. 
thousand 42-gallon barrels. - 


Refinery products: 


Gasoline......._._.....do_._- 
Kerosine- -----------.-- do 
ges Distillate sees do 

Residual- . do 


Mineral jelly and wax...._..... 
Lubricants..value, thousands. . 
Nonlubricating oils. 

thousand 42-gallon barrels. . 


Other-.-------.- thousand tons. - 
Mineral thousand 42-gallon barrels. - 
tar from coal, petroleum or gas. 


NA Not available. 


1965 


7,854 

729 
3,192 

947 
1,227 
4,560 
1,386 


3,821 


867,218 


19,627 


167,841 


54 
109,341 


791 
331 
178 
5,363 
725 


50,180 


1,037 


1,357 


181,700 


1,666 


1966 


7,856 
1,227 
3,468 
1,004 
1,294 
6,495 
1,017 


3,962 


1,268,970 


26,648 
152,774 


1,741 
49 , 852 


1,169 


536 


235,980 


1,398 
54,045 
101 
422 
4,228 
1,373 


11,412 


1, 452 
1,424 


1,149 
252 
2,790 
$6,155 
79 


2 
9 


Principal sources, 1966 


Canada 5,175; Republic of South 
Africa 2,455. 
Australia 688; West Germany 486. 


United EEN 1,639; Japan 844; 
Denmark 696. 
va Kingdom 714; United States 


Panes 577; United Kingdom 396. 
United States 2,891; United King- 
dom 1,670; Republic of South 

Africa 1 277. 
Sweden 656; United Kingdom 195. 


che pa Belgium-Luxembourg 
15. 


Nauru, Ocean, Christmas Islands 
724,541; United States 290,042; 
Polynesia 135,335. 


United States 15,019; Belgium- 
Luxembourg 11,206. 

Canada 113,159; United States 

5,302. 

United Kingdom 160. 

Australia 105,860. 

United States 790. 

United Kingdom 362. 

India 202; Australia 147. 

Australia 1,301; Japan 600; West 
Germany 350; United States 314. 

Belgium-Luxembourg 1,420; 
Australia 301. 

Kee: KE 33,734; Australia 


United Kingdom 261; Sweden 231; 
Republic of South Africa 227; 
Italy 213. 

Australia 459. 

United States 130,117; Canada 
50,407; Mexico 42,549 

Australia 1,151. 


Australia 54,042. 

All from West Europe. 

Trinidad 405. 

Australia 1,788; United States 
1,664; United Kingdom 732. 


mae 730; Iran 360; Saudi Arabia 


Kuwait 6,917; Saudi Arabia 1,386; 
India 1, ,229. 


Australia 605; Iran 298; Venezuela 
284; Saudi Arabia 165 

Australia 418; Indonesia 371; 
Iran 306; Malaysia 155. 


Australia 231; Saudi Arabia 162; 
Venezuela 152; Singapore 133. 

All from Singapore. 

United States 1,665; Indonesia 559. 

Australia $2, 688; United States 
$1,796; United Kingdom $1,547. 

Indonesia 33; United States 21; 
Iran 12. 

Mainly from Australia. 

All from United Kingdom. 


THE MINERAL INDUSTRY OF NEW ZEALAND 


561 


COMMODITY REVIEW 


METALS 


Bauxite and Aluminum.—No activity 
has been reported regarding bauxite oc- 
currences near Kaeo, Kerikeri and Otoroa 
in North Auckland since 1965, when 
beneficiation tests were conducted. 

In 1960 an agreement was made between 
the New Zealand Government and Com- 
monwealth Aluminum Corporation Ltd. 
(Comalco) of Australia for Comalco to 
erect a smelter at the port of Bluff on the 
South Island, but for various reasons, con- 
struction had not started by yearend 1967. 
The projected smelter will have annual 
Capacity to process 210,000 tons alumina 
from Australia, using power from a New 
Zealand Government hydroelectric project 
being built at Lake Manapouri, 160 kilom- 
eters from Bluff. 

Interest in the smelter project in 1966 
by two Japanese companies (Showa Denko 
K.K. and the Sumitomo Chemical Co. 
Ltd.), followed by extensive negotiations, 
was finally culminated by a Government 
announcement in July 1968 that these 
companies have agreed to join Comalco in 
the construction and operation of the 
smelter. Output of metal (70,000 tons) is 
scheduled for 1971 and full capacity pro- 
duction of 105,000 tons of aluminum per 
year is contemplated in 1972. Cost of the 
smelter-hydroelectric power scheme has 
been estimated at $445 million, including 
$90 million for the smelter. Comalco has 
until December 1, 1968 to decide whether 
to exercise its option on Manapouri power. 


Copper.—In the southwest part of Cop- 
permine Island of the Hen and Chickens 
group off the North Island coast a dis- 
seminated copper deposit averaging 0.5 
percent copper has been reported with 
reserves estimated at 500,000 tons “almost 
certain” and 22 million tons possible. Ef- 
forts of Conzinc Rio Tinto of Australia 
Ltd. to obtain prospecting rights on this 
island met resistance from the Government 
because it is a national park and scenic 
reserve. However in late 1967, a Parlia- 
mentary Committee refused to condone 
further delays or prohibitions on copper 
prospecting on Coppermine and Whatu- 
puke Islands. It recommended that initial 
prospecting be permitted subject to condi- 
tions of the Nature Conservation Council, 


and that further prospecting be considered. 


in the light of findings. Conzinc’s entry 


into these areas for prospecting at yearend 
was subject to the approval of the Minister 
of Lands. 

New Zealand Developments Ltd. of 
Christchurch was formed to work copper 
occurrences in the Moke Creek area near 
Queenstown, South Island. This deposit, 
first investigated by Mineral Industries 
Ltd., consists of thin stringers of pyrite, 
pyrrhotite, chalcopyrite, and other sulfides 
interlaminated with green schist, and is 
estimated to contain 50,000 tons of sulfides 
averaging 10 to 20 percent copper. Ore 
extraction presumably began about Sep- 
tember 1966, but there were indications 
that mining might be discontinued because 
operations had not resulted in ore sales or 
assessment of the area’s mineral potential. 

Some interest was shown in the possibil- 
ity of finding workable copper deposits in 
Northland and the Coromandel Peninsula 
where small occurrences have been known 
for many years. 


Gold.—Virtually all of New Zealand’s 
gold output was recovered along the Tara- 
makau River in Westland by Kanieri Gold 
Dredging Ltd., which operates the 
country’s only remaining gold dredge. 
Monthly dredge production ranged from 
700 to 1,400 ounces but apparently fell 
below the 700-ounce figure in 1966. In 
late 1967 monthly recovery was reportedly 
about double that of the corresponding 
1966 period. Small sluicing operations in 
1966 accounted for a total of 320 ounces 
while quartz vein mining produced only 
14 ounces. 

Recent discoveries and exploration have 
given promise of increased gold produc- 
tion. The United Mining Company re- 
ported discovery of a rich quartz lode 
adjacent to the old Mount Greenland mine, 
32 kilometers south and 16 kilometers 
inland from Hokitika. Activity at the site 
in 1967 included construction of an access 
road. In early 1967, mining leases were 
taken by Carpenteria Exploration Pty, 
Ltd. in the Thames area of North Island 
where gold veins have been worked in the 
past. Lime and Marble Ltd. has been ex- 
ploring certain areas on the west coast of 
South Island with the object of using large 
modern equipment to obtain gold from 
gravels heretofore unworked because of 
lack of equipment. Waikakaho Mines Ltd. 
hopes to interest oversea mining com- 
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panies in gold deposits in the Waikakaho 
area, about 27 kilometers north of 
Blenheim. 


Iron and Steel. New Zealand’s iron 
ore output, limonitic ore obtained from 
small open pits, continued to be used 
locally in the manufacture of bricks, steel, 
and cement and in gas purification. 

The New Zealand steel industry in 1967 
was composed of two companies, the 
Pacific Steel Ltd. and GKN Steel Com- 
pany (New Zealand) Ltd., both located 
at Otahuhu near Auckland. Pacific Steel 
utilizes local: scrap in electric furnaces to 
produce about 65,000 ingot tons annually, 
which is further processed in its billet and 
merchant bar mills. Proposed expansion is 
expected to increase output to about 
200,000 tons. GKN imports steel rod from 
Australia and the United Kingdom for 
use in its wire drawing mill which has a 
yearly capacity of 40,000 tons. 

Demand for steel in New Zealand in 
1965 reportedly totaled over 550,000 tons 
and an increase to 660,000 tons per year 
by 1970 was postulated. 


By yearend 1968 the Glenbrook works 
of New Zealand Steel Ltd. is expected to 
begin production. This plant, under con- 
struction at Waiuku, 40 kilometers south 
of Auckland, is to utilize large indigenous 
iron sand reserves. The first product in 
1968 will consist of galvanized sheet to be 
made from imported cold-rolled coil. The 
first steel furnace is scheduled to start up 
in the early part of 1969, and production 
is expected to be 190,000 tons annually 
by 1970 and possibly 600,000 tons by 
1985. 


The primary raw material source for the 
Glenbrook Works will be an iron sand 
deposit at Waikato Head, 13 kilometers 
from Waiuku, that is expected to yield 
150 million tons of concentrate averaging 
56.8 to 59.9 percent iron and 8 percent 
titanium dioxide. Sponge iron pellets made 
from the iron sands will be used in the 
Stelco-Lurgi direct reduction process. New 
Zealand Steel Ltd. was planning research 
aimed at economic recovery of byproduct 
ilmenite and zircon; associated vanadium- 
bearing materials may also prove eco- 
nomically recoverable. Reduction of the 
ore to steel will require 25 million tons of 
coal over a 50-year period. Ample reserves 
of suitable low ash coal are available 80 
kilometers from Waikato Head in the 
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Huntly area, and additional supplies 
are also available at Maramarua 48 kilo- 
meters away. Suitable limestone deposits 
have been found within 5 kilometers of 
Waikato Head and refractories, bentonite, 
and dolomite are locally available. 


Lead and Zinc.—Small occurrences of 
lead and zinc mineralization have been re- 
ported at many locations in New Zealand 
but there was no commercially exploitable 
deposit known until 1963, when payable 
lead-zinc ore was discovered at the old Tui 
silver mine at Te Aroha, 130 kilometers 
southeast of Auckland. Norpac Mining Co. 
Ltd. was formed in 1965 as a joint ven- 
ture of South Pacific Mines Ltd., North 
Island Mines Inc., and Cable Price Downer 
Ltd. to explore and develop this property. 
By 1966, ore reserves reportedly totaled 
between 100,000 and 500,000 tons averag- 
ing 5 percent lead, 15 percent zinc, and 
small quantities of copper, silver, and gold. 
A 100-ton-per-day flotation mill was 
scheduled for completion by July 1967. 
Although Norpac is attempting to deter- 
mine if the concentrates can be processed 
in New Zealand, zinc concentrates initially 
will be exported for processing. In late 
1967 Norpac completed a contract with 
the Mitsui Mining & Smelting Co. Ltd. to 
ship approximately 8,500 tons of Tui zinc 
and lead-copper concentrates to Japan dur- 
ing the year with shipments scheduled to 
begin in January 1968. 

A lead-zinc deposit discovered near 
Takaka in Nelson Province, South Island, 
by Lime and Marble Ltd. of New Zealand, 
was prospected during 1966 and proved 
uneconomic. 


Titanium.—Beach sands on the West 
Coast of South Island continued to hold 
the interest of a number of mining groups. 
Surface deposits surrounding Westport con- 
tain ilmenite, gold, and zircon. Magnetite 
also exists in the sands but in commercially 
insignificant amounts. Economic potential 
is mainly in the ilmenite with zircon and 
gold in sufficient quantities to be con- 
sidered as bonus minerals. Incomplete 
studies indicate that ilmenite sands extend 
for 320 kilometers between Karamea River 
and Bruce Bay. In 1967, Buller Minerals 
Ltd. with about a 24,000-acre lease was 
studying the deposits in association with 
Rutile and Zircon Mines of Australia. 
Carpenteria Explorations Pty. Ltd. applied 
in 1966 for licenses covering almost 19,000 


THE MINERAL INDUSTRY OF NEW ZEALAND 


acres, and has also established a separation 
laboratory and plans to do extensive 
sampling. Lime and Marble Ltd. of Nelson 
has begun a systematic drilling program 
and has set up a laboratory in Westport 
with electrostatic separation equipment. 
The Marine Mining Co. of New Jersey 
and the Planet Mining Company of 
Australia also have leases for West Coast 
area mineral surveys. Limited sampling has 
inferred that coastal beaches contain from 
4.3 to 10.9 million tons of ilmenite and 
0.4 million tons of zircon. If dune sands 
are included, the estimates become 12.6 
to 20.5 million tons of ilmenite and 0.5 
million tons of zircon. 

Any New Zealand industry based on 
nonferrous beach sands will have to com- 
pete with the relatively large, established 
industry of Australia. Studies by the De- 
partment of Scientific and Industrial Re- 
search (DSIR) on samples of Westport 
ilmenite sands have shown that an ilmenite 
concentrate of 45 to 47 percent TiOz2 can 
be produced with acceptably low chrom- 
ium and vanadium percentages. Concen- 
trates of 61.1 percent zircon, with monazite 
are also produced. Nevertheless, investiga- 
tions are still going on in four countries 
for upgrading the ilmenite by slagging or 
chemical methods. The amounts involved 
would make possible a long-term mining 
operations at 100,000 tons annually. Inter- 
est in the ilmenite deposits has been shown 
by the Ishihara Sangyo Kaisha Ltd., 
largest producer of titanium dioxide pig- 
ment in Japan. If the economics of the 
operation are favorable, especially low-cost 
power, this Japanese company has in- 
dicated that it would be interested in join- 
ing with Lime and Marble Ltd. to provide 
a processing facility. 


NONMETALS 


Bentonite and Other Clays.—Bentonite 
production originated chiefly from Poran- 
gahau, near the southeast coast of North 
Island. A description of substantial re- 
serves of nonswelling bentonite in Canter- 
bury Province of South Island was pub- 
lished in 1965.3 

In 1966, investigations indicated large 
quantities of excellent quality bentonite in 
the Coalgate area. Pickands Mather & Co., 
International of U.S.A. with Canterbury 
Bentonite Ltd. (a subsidiary of Lime and 
Marble Ltd. of Nelson, New Zealand) 


studied these reserves to determine whether 
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they could support an export industry. The 
Waiuku iron and steel project could pro- 
vide an additional internal use for bento- 
nite in the preparation of ironsand pellets. 
Drilling indicated 500,000 to 600,000 tons 
in beds 25 meters thick. Investigations 
were to include pilot plant tests in New 
Zealand and the United States. 

Several million tons of high-quality 
halloysite clay have been defined by Lime 
and Marble Ltd. and Crown Lynn Pot- 
teries Ltd. in the Northland and Coro- 
mandel areas. The reserves indicated show 
an export potential for treated clay. 


Cement.—Cement production in 1966 
exceeded the record level of 1965 by 4 
percent, but 1967 declined toward pre- 
1965 levels. 


Dolomite.—Government emphasis on 
improving pasture lands probably accounts 
for the 75-percent increase in dolomite 
output in 1966. Most of this was produced 
at Mount Burnett, near the north end of 
South Island. 


Fertilizer Materials.—Although more 
than 1 million tons of fertilizer were spread 
in 1966 by aerial methods to top dress 
pasture land and an additional 1 million 
tons were spread by other methods, the 
New Zealand Department of Agriculture 
is convinced that more fertilizer will have 
to be used to reach livestock production 
targets. 

Between 1965 and 1966 the number of 
fertilizer manufacturing plants in New 
Zealand increased from 12 to 15.. A 215- 
ton-per-day contact process sulfuric acid 
plant for New Zealand Farmers Ltd. in 
New Plymouth was commissioned in 
January 1966, and a 300-ton-per-day plant 
was brought into production later in 1966 
by Challenge Phosphate Co. Ltd. at 
Otahuhu. The Dominion Fertilizer Co. 
Ltd. of Dunedin has ordered a 250-ton- 
per-day sulfuric acid plant from Lurgi 
Gesellschaft für Chemie und Hüttenwesen 


G.m.b.H. 
MINERAL FUELS 


Coal.—In 1966 coal production in seven 
of the nine New Zealand coalfields de- 
clined below their 1965 output, and in- 
creases at the other fields failed to make 


3 Richie, J. A., and D. R. Gregg. Bentonites 


of Canterbury. Proceedings of New Zealand 
Meeting, Eighth Commonwealth Min. and Met. 
EE Wellington, New Zealand, 1965, pp. 1- 
3, D 
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up the decline. National production in 
1967 continued to decline, presumably as 
the result of further demand reductions by 
railways and gasworks and despite in- 
creased consumption by the Meremere 
powerplant. Despite reduced demand for 
domestic coal, the Auckland Gas Company 
imported 26,500 tons of Australian coal, 
in 1966 for gasmaking because coal being 
offered from West Coast and Waikato 
mines was not regarded as being suitable. 
However, the Mines Department re- 
portedly feels that the problem stems from 
the design of the gas plant rather than 
from the qualities of the domestic coal. 

The trend toward decreasing numbers 
of coal mines was continued in 1966 as 
two more were closed. Of the 125 mines 
operating in 1966, 90 Government-owned 
mines (including owned jointly with pri- 
vate interests), with 2,550 employees (76 
percent of total employment), accounted 
for 64 percent of national output. The loss 
in operation of Government-owned coal 
mines in 1966 amounted to $2.08 million 
compared with $2.63 million in 1965. 

Although total coal output declined in 
1966, strip mines registered a production 
increase to 1,106,000 tons from 1,066,000 
tons in 1965, while reducing employment 
from 405 to 396. Underground mines pro- 
ducing 1,530,000 tons accounted for 58 
percent of total output in 1966 compared 
with 61 percent in 1965, and employed 
2,963 persons, 79 less than in 1965. Coal 
output by field was as follows, in thousand 
metric tons: 


Field 1965 1966 
Waikato and Taranaki......-.. 1,369 1,350 
Southland. 22 ee 3 39 
A A 416 380 
Buller A IS 266 262 
Otito- cocos aca e aia 129 125 
Reefton ______------_-------- 99 99 
DA A AA 30 28 
NV WEE 2,701 2, 636 


An explosion on January 19, 1967 at 
the Strongman state coal mine at Grey- 
mouth on the West Coast resulted in the 
death of 19 miners and significantly cur- 
tailed 1967 output at this mine 
(output up to 660 tons per day). 
All West Coast mines are gaseous and the 
three main Greymouth mines are most 
hazardous. Because of the production 
break, New Zealand may have been forced 
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to import a limited amount of coal from ` 
Australia. 

New Zealand coal reserves were esti- 
mated in 1964 in millions of recoverable 
metric tons: 


Mcas- Indi- Inferred 
ured ca 
Bituminous. .._...___- 28.0 26.6 19.7 
Subbituminous._.....-- 52.0 152.7 297.0 
Lignite. -...-----..-.- 16.9 42.8 387.0 
Total `, 96.9 222.1 763.7 


On the basis of a proposal by the 
Mineral Resources Committee, the Govern- 
ment and the coal industry formed a Coal 
Research Association to perform work 
heretofore done by the Coal Advisory 
Service Association, the Mines Department, 
and the Chemical Division of DSIR. Ef- 
forts will be made to develop new markets 
and to increase efficiency of coal-fired ap- 
pliances and coal handling equipment. 
Some categories of research to be handled 
by the Association are reducing costs in 
mining and processing, improving quality 
of coal, servicing markets, and public 
relations. 

Negotiations between the New Zealand 
Government and Sumitomo Steel Company 
and Nippon Kokan complex regarding a 
possible contract for coking coal exports 
from Westport to Japan were terminated 
in late 1966 when it was decided that be- 
cause of the limited supply of this high- 
quality coal it should be retained for future 
New Zealand metallurgical industries. 


Petroleum and Natural Gas.—The four 
well Moturoa field of Egmont Oil Wells 
Ltd. at New Plymouth remained New Zea- 
land’s only crude oil producer. This field’s 
output is processed by a small refinery in 
New Plymouth to supply gasoline for local 
consumption. The field also produced nat- 
ural gas, all of which was supplied to a 
local company, the New Zealand Gas- 
works. 

After 4 years of indecision, the Govern- 
ment of New Zealand in 1967 made 
decisions concerning the use and price of 
natural gas from the Shell-BP-Todd 
group’s Kapuni field (Taranaki, North 
Island). On the advice of Zinder Inter- 
national (a U.S. consulting firm), the 
Government decided to put gas into homes 
and industry by late 1969 by building 
trunk pipelines to Auckland and Welling- 
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ton. Smaller communities along the way 
will also obtain gas through spur lines. A 
public corporation will be set up to pur- 
chase gas and build a plant to remove 
carbon dioxide (which constitutes 44 per- 
cent of the gas) and other impurities. Daily 
production will be about 35 million cubi- 
feet. About 3,000 barrels per day of 43° 
API gravity condensate stripped from the 
gas will be retained by producers and 
pumped via a 53-kilometer, 6-inch pipe- 
line to Port Taranaki for shipment by 
tanker to Whangarei for refining. As an 
incentive to further exploration, the Gov- 
ernment plans to pay a premium of 75 
cents per barrel for condensate delivered 
to Whangarei. 

By virtue of Kapuni's estimated 25- 
year life, the delivered price of the gas 
(71 cents per thousand cubic feet) will 
permit recovery of the capital investment. 
Use of Kapuni gas and condensate is ex- 
pected to effect a $2.8 million or more 
savings in foreign exchange. 

The New Zealand Refinery Co. Ltd. at 
Marsden Point, Whangarei produced about 
2.2 million tons of refinery products an- 
nually in 1966 and 1967, or about 78 per- 
cent of national requirements. In 1966 the 
refinery was credited with a savings of 
some $12.5 million in overseas exchange. 

In 1967 New Zealand supplied inter- 
national bunkers with 58,776 barrels of 
aviation gasoline, 597,809 barrels of jet 
fuel, 512,000 barrels of distillate fuel oil, 
and 1,357,000 barrels of residual fuel oil. 
Of the total supplied to bunkers, about 12 
percent was used for U.S. Antarctic and 
Navy operations. 

Although exploratory drilling activity 
was quite modest in 1966, other explora- 
tory activity continued at a relatively high 
level. Geophysical surveys, especially at 
sea, together with onshore geological field 
work was undertaken in connection with 
exploration of Continental Shelf concession 
areas. 

Only two exploratory holes and one 
stratigraphic test hole were drilled in 1966; 
drilling totaled only 5,683 feet. Plans for 
drilling in 1967 included a 2,300-foot test 
well by the Australian Oil Corp. on a 
concession 140 kilometers north of Christ- 
church, South Island, and a second hole 
by the New Zealand Aquitaine Petroleum 
Ltd. (of the BP-Shell-Aquitaine-Todd con- 
sortium) in the Waikokopu Valley near 
Wairoa on the east side of North Island. 
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Offshore drilling was also expected to 
begin in 1967. 


The entire continental shelf was opened 
to oil search in 1964 with passage of the 
Continental Shelf Act. Late in 1965, five 
prospecting licenses were granted covering 
49,560 square miles of shelf between the 
3-mile limit and the 100-fathom mark to 
Shell-BP-Todd Oil Services, BP-Shell-Todd 
Petroleum Development, Tasman Petro- 
leum, Ltd., J. H. Whitney and Co., and 
Mississippi Oil New Zealand Exploration 
Co. Ltd. Late in 1966, Esso Exploration 
and Production New Zealand Inc., a local 
subsidiary of Standard Oil of New Jersey, 
obtained a license for 11,400 square miles 
of shelf area. Esso started aeromagnetic 
surveys immediately in their eight license 
areas off the northern tip of the North 
Island and off the west coast of the South 
Island. A relative newcomer to the islands 
is France’s Société Nationalé des Pétroles 
d’Aquitaine (SNPA) which has joined the 
Shell-BP-Todd combine. Since 1964 the 
New Zealand subsidiary of SNPA has been 
earning a 25-percent interest in the east 
coast, North Island offshore licenses of the 
BP-Shell-Todd Petroleum Development as 
a result of its aid in onshore search. 
SNPA carried out extensive seismic ex- 
ploration in 1966 and reportedly planned 
to drill a test well in Waikokopu Valley in 
1967. 

Out of a current total of 21 license 
holders, the major operators exploring the 
country have been Shell and British Petro- 
leum along with Todd Oil Services Ltd. 
J.H. Whitney and Co. transferred its pros- 
pecting licenses for areas north and south 
of Taranaki to the New Zealand Offshore 
Petroleum Co. in which Esso Exploration 
has a 50-percent interest. Tasman Petro- 
leum Ltd., a joint venture of Geosurveys 
of Australia Ltd. and Lime and Marble 
Ltd. of New Zealand, held offshore acreage 
just south of the Shell group’s Taranaki 
holdings. The Tasman Petroleum Ltd. 
area was surveyed by aeromagnetic and 
marine seismic methods beginning in 1965; 
results indicate a number of promising 
major uplifts on the sea floor in Golden 
Bay, Tasman Bay, and the surrounding 
shelf. Additional seismic surveys of 1,000 
line miles were to start in 1967 along the 
shelf of the South Taranaki Basin. Tasman 
has signed a farmout agreement with 
SNPA involving eight of its 11 license 
areas. 
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Plans of Esso Exploration for 1967 were 
to continue geophysical surveys of the off- 
shore areas around Taranaki using seismic 
methods. Similarly, the Shell-BP-Aquitaine- 
Todd consortium was to continue seismic 
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surveys in 1967 off Gisborne, Mahia 
Peninsula and Hawkes Bay of the North 
Island and off Canterbury of the South 
Island. 


The Mineral Industry of Nigeria 


By John R. Lewis * 


Nigeria, with a population in 1967 of 
around 50 million, was one of Africa’s 
most densely settled nations, with about 
150 persons per square mile. The gross 
national product (GNP) stood at $125 
per person.? About 21 million workers 
were in Nigeria’s labor force in 1966, 
£0 percent of whom were in agriculture 
and fishing. About 10 percent of the 
workers were employed in the minerals 
industry. 

Since its first production in 1958, petro- 
leum has rapidly become a major export 
commodity, which helped to bring about 
a positive balance of trade for Nigeria 
until the civil war of mid-1967. Nigeria 
ranked seventh in world tin metal output 
and is a leading producer of columbite. 
Other important minerals are coal, gold, 


iron, lead, zinc, and limestone. 

Development of Nigeria’s mineral re- 
sources became progressively more encum- 
bered as the intertribal disturbances began 
in the north in 1966 and escalated into 
declared secession and then a civil war 
in 1967. Secession of the Eastern Region, 
where three-fourths of Nigeria’s petroleum 
reserves are located, and a military block- 
ade immediately manifested themselves in 
a severe crude petroleum shortage for 
Nigeria as production fell to 10 percent 
of the prewar output. Tin production, 
however, continued to rise because opera- 
tions were located outside the battle sites. 
Disruption and dislocation troubled the 
whole minerals sector, reducing mineral 
output and worsening overall balance of 
payment levels. 


PRODUCTION 


Because of the civil war, which began 
near midyear 1967, data on mineral pro- 
duction from the seceded area are not 
available. Because of the blockade, exports 
from the Eastern Region were terminated 
and the economy there began to return 
to more primitive levels. Commodities most 
affected were cement, coal, lead, limestone, 
and petroleum. By December 1967, daily 
output of crude petroleum for all of Nigeria 
was 57,871 barrels, almost 90 percent below 
what it was in December 1966. Cumula- 
tive 1967 output of each of the major 
mineral commodities was lower in 1967 


than in 1966. It is known that no signifi- 
cant amount of petroleum was produced 
from the Eastern Region from June to 
December 1967. The Nigerian Coal Co. 
mines near Enugu were recaptured by 
Federal forces in October 1967 but were 
not operated during the balance of the 
year. 


1 Petroleum engineer, Division of Interna- 
tional Activities. 
2 US Agency for International Development. 
AE Data, Selected Annual Trends. July 
ev D. 0D. 
, 3 The Eastern Region (Republic of Biafra) 
is not included in this analysis. 
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Table 1.—Nigeria: 


(Metric tons unless otherwise specified) 
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Production of mineral commodities ! 


Commodity 2 1963 1964 1965 1966 1967 
.Metals: 
Columbite, Goncentrate 2,044 2,377 2,589 2,262 1,955 
Gold coeur ea troy ounces. _ 316 244 80 61 39 
Lead: 
Concentrate, gross Weight_.--------22 2022 22222- 931 2,102 e2 ,000 
Lead contento atan Reg ee aye. uae dees e 700 e 1,600 e 1,500 
Monazite, concentrate- .-.----------------- 12 10 8 7 114 
Tantalite, concentrate___._.__.- kilograms.. 15,240 10,160 13,168 12,192 19,304 
Tin (cassiterite): 
Concentrate, gross weight. Jong tons.. 11,788 11,787 12,885 12,640 12,620 
Tin content. ------------------ do... 8,723 8,721 9,547 9,354 9,340 
Metal, unwrought_________----- do... 9,051 8,749 9,321 9,869 9,104 
Zircon, concentrate. --.------------------ Ge 804 r155- vico... NA NA 
Nonmetals: 
Cemento o thousand tons _ 526 663 983 1,002 784 
Clay. Kaon osa sa dia È 15,000 3,000 26 ,000 20,000 325 
Limestone ---------------- thousand Long _ 770 996 1,312 1,098 847 
Marble ccc gee cee Cheol Ee Se Soh Ee See 1,137 1,520 1,281 
Salas de id os de 280 557 904 NA NA 
Mineral fuels: 
EE tg thousand tons__ 577 699 740 640 395 
Gas, natural: 
TOSS oe ie Son million cubic feet.. 22,106 36,333 79,438 102,677 e 91,531 
Marketed- occ VEER NA 2,800 3,395 NA NA 
Petroleum: 
Crude____._thousand 42-gallon barrels.. 27,913 43,997 99,354 152,428 116,519 
Refinery products: 
Gasoline, motor.._..-.. E A A 284 154 e 1,373 
Kerosine ----------------- dO ia seteees, ma 187 102 e 966 
Distillate fuel oil. ` re A “45255652 341 142 e1,460 
Residual fuel oul... düssen Jons A 467 194 e 1,880 
Liquefied petroleum gas. -_-_ _- docu. "ee eevee. ri ` de e 34 
Tota loci ii El Ur an. dae 1,279 592 e 5,713 


e Estimate, r Revised. NA Not available. 
1 Except for petroleum, data does not include mineral commodity production from Nigeria’s former Eastern 
Region (Republic of Biafra) for the last half of 1967. 
2 In addition to commodities listed, small tonnages of zinc concentrates and of tungsten and molybdenum 
ores were produced but exact output data are not available. 


3 Source: World Mining. V. 4, No. 7, June 28, 1968, p. 80. 


TRADE 


Total trade and foreign exchange re- 


serves showed the scars of the civil war. Nee eege, A 
In 1965, according to U.S. Embass ————————— ities’ 

? d 8 lted | defi 7 Mineral Total share of 
sources, total trade resulted in a net deficit commod- trade total 
of $21 million.* ities (percent) 

The improved trade balance of 1966 
was attributed chiefly to large increases E EE EE 751 31.7 
in exports of crude petroleum and to 1966-22 2311 793 39.2 
decreases in imports of certain manufac- Im bard Ee NA  *680 XX 
tured goods including petroleum products. "ue. 134 772 17.4 

: ; 1966_.__._._____- 290 718 12.5 
This latter was made possible by the ere NA 06 $x 
inauguration in 1965 of the Port Harcourt Trade balance: 

` as > 7 LEE +104 —21 XX 

refinery, Nigeria’s first. Petroleum’s bur ieee ee Tool tak NN 
geoning production accounted for 33 per- (ET NA +54 xx 
cent of total Nigerian exports in 1966 
while tin contributed about 5 percent. ` Revised. NA Not available. XX Not ap- 

The relationship between Nigerian min- _ Plicable. 


! Annual Economic Review of Nigeria, June 1967, 
by Standard Bank Group. 

2 From Nigeria Trade Summary, Federal Office of 
Statistics, Lagos, Nigeria. 

3 Furnished from selected material from U.S. 
Embassy, Lagos. 


Source: Unless otherwise noted, source is U.S. 


Agency for International Development. Economic 
Data, March 1968. 


eral trade and total trade is shown in 
the following tabulation: 


4 Where necessary, values have been con- 
verted from Nigerian pounds (N£) to U.S. 
dollars at the rate of N£1=—US $2.80. 
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Table 2.—Nigeria: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum bauxite.. ooo. 49 NA 
Copper, ore, concentrate and matte - 49 NA 
Iron and steel: 
ER eege 6,208 9,672 din SCH Portugal 2,235; Spain 
1,301. 
SBemimapnufactures. 0... 230 United States 199; Togo 30. 
SE KE and Gopnceentrate 1,575 1,303 Netherlands 945; West Germany 305. 
ickel: 
Ore and concentrate. --.----------- ------ 907 All to France. 
mu Alloys, upnerougbt ------ 5 All to United States. 
in: 
Ore and concentrate. _-__- long tons. _ 9 634 Netherlands 500; Switzerland 130. 
Metal and alloys, unwrought_.do__.. 10,575 11,495 United Kingdom 7,945; Netherlands 
S 1,980; United States 560. 
ine: 
Ore and concentrate_____._..-_--_-- 1,905 1,525 Netherlands 1,208; Belgium-Luxem- 
bourg 317. 
Metal and alloys, worked_________-_- 13 NA 
Other nonferrous ores and concentrates... 3,675 12,566 United States 1,215; United Kingdom 
709; Netherlands 482. 
Scrap, nonferrous_..........._...------ 2,858 3,785 Italy 1,529; West Germany 748; 
Netherlands 492, 
Nonmetals: 
Cement oodles cele ete 191 NA 
Construction materials: 
Stone, sand and gravel__._.-..-_--- 1,585 NA 
e AAA ee be eee NA 321 Liberia 179; Ghana 141. 
Fertilizer materials, pnatural ----------- 263 849 Ghana 496; Ivory Coast 121; Togo 93. 
OS oe ena seo eee eek 18 12 Ghana 12. 
Other crude minerals ---.--------- 267 84 Cameroon 38; Ivory Coast 30. 
Mineral] fuels: 
A A E 20,491 1,748 Ghana 1,748. 
A A et iets 213 244 Niger 203; Dahomey 40. 
Coke and semieoke --_---------------- 15,277 11,914 Ghana 11,914. 
Petroleum, thousand 42-gallon barrels.. 98,65 143,556 United Kingdom 55,870; West 
crude. Germany 20,296; France 16,832. 
Petroleum refinery products: 
Gasoline... --------------- E6226 > leas 235,516 Togo 120,835; Equatorial Customs 
Union 45,120; Cameroon 29,458. 
Kerosane ----2------- do 1,358 37,027 Equatorial Customs Union 17,527; 
Dahomey 10,381; Niger 5,517. 
Jet fuel. -...--------------- re EEN 24,792 Equatorial Customs Union 21,943; 
Ship store 2,650. 
Distillate fuel oul. dos 2252552 145,767 Equatorial Customs Union 54,764; 
Cameroon 24,440; Ship store 19,651. 
Residual fuel ol. do.... 4,276 556,730 United States 144,555; Pakistan 
128,183; Japan 121,406; Cameroon 
119,596. 
Lubricating ol... do. 13 7,002 Ghana 4,217; Dahomey 1,574; 
Gambia, St. Helena 363. 
Asphalt...2cccecus.teccetn ce do.--- 60 51,934 Dahomey 50,225; Equatorial Customs 
Union 976. 
Other on aa e eed Ge 16,423 All to Gambia, St. Helena. 
Tar, pitch and other crude chemicals’ ------ 42 Norway 86; Dahomey 5. 


NA Not available. 


1 Includes columbium-tantalum and zirconium ores, 
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Table 3.—Nigeria: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum and alloys: 
Unwrought.- ----------2---------- 821 4 All from Hong Kong. 
Semimanufactures- 2-2... 1,620 1,247 Switzerland 430; United Kingdom 273. 
Copper and alloys: 
Unwrought______-_.__._---__---- 35 27 United Kingdom 23. 
Semimanufactures. 22... 1,654 2,697 Wer Kingdom 1,947; West Germany 
Iron and steel: 
Ore and concentrate _-...-.------- 9 2 Niger 1; United Kingdom 1. 
Pig iron and ferroalloys.__.____--- 1,139 461 United Kingdom 302; Italy 36. 
Ingots and other primary forms... - 1,077 7,056 France 2,824; United Kingdom 1,699; 
Italy 1,428. 
EE 
Semimanufactures: d 
Bars and roda ---------- 60, 056 50,218 West Germany 20,908; Belgium- 
Luxembourg 6,644; United King- 
dom 6,191. 
Angles, shapes, and sections... 27,439 36,712 United Kingdom 14,122; United 
States 10,337; Belgium-Luxem- 
bourg 6,317. 
Plates, sheets, hoop and strip. - 60,971 68,407 Japan 28,406; United Kingdom 14,401; 
West Germany 8.174. 
Rails and accessories_.____.... 6,678 1,061 ee Kingdom 887; Belgium-Luxem- 
ourg 111. 
Tubes, pipes, and fittings.....- 107,702 108,728 United States 38,664; Italy 23,913; 
United Kingdom 12,088. 
Other eege, SE r 652 125 United Kingdom 59; Italy 50. 
"LOTA. e r 263,498 265,251 
Lead and alloys, ingots and semimanu- 527 260 United Kingdom 167; Belgium-Lux- 
factures. embourg 45; United States 30. 
Nickel and alloys, semimanufactures- - _ _ 417 136 United Kingdom 77; Italy 40. 
Platinum-group metals, troy ounces.. 9,976 37,209 Netherlands 20,812; United Kingdom 
unworked. 11,268. 
Silver upneorked do 20,702 47,250 United Kingdom 43,474; West 
Germany 2,565. 
Tin and alloys, ingots long tons. ` 140 641 United Kingdom 607. 
and semimanufactures. 
ae and alloys, ingots and semimanu- 1,979 860 Japan 512; Congo (Kinshasa) 294. 
actures. 
Metals not elsewhere specified: 
Ores and concentrates: 
Other 2 cco ee ie ces 120 402 RTR Kingdom 193; West Germany 
192. 
Oxides, mainly for paint.......- 169 589 United Kingdom 537. 
Scrap, nonferrous_____.______-- 1,283 553 Norway 289; Canada 120. 
Nonferrous base metals. _._.... 29 23 West Germany 11; United Kingdom 
4; United States 3. 
Nonmetals: 
Abrasives, natural ...........-....- 121 339 United States 119; Netherlands 81; 
United Kingdom 60. 
Asbestos, crude and partly worked_----- 3,804 4,594 Canada 2,053; Botswana, Lesotho 
and Swaziland 1,031. 
Cement. 2... thousand tons. - 174 161 Norway 85; West Germany 23; Italy 
21; United Kingdom 14. 
Clay construction materials. ._.... do___- 7 14 KEE Kingdom 5; Italy 3; United 
tates 1. 


Fertilizer materials: 
Crude, all types. -----.----------- 1,216 1,401 United States 815; West Germany 
154; Belgium-Luxembourg 146. 


Manufactured: 
Nitrogenous.___..___..___..-_. 14,835 11,124 Belgium-Luxembourg 5,239; West 
oe 2,141; United Kingdom 
Phosphatic- 2. 10, 660 16,280 United Kingdom 7,788; Portugal 
4,320; Netherlands 1,771. 
POtassl@so eo DEE 3,274 1,756 E Germany 1,195; West Germany 
0. 
NEKO oes A 6,699 1,347 West Germany 1,120. 
Ammonia 365 251 United Kingdom 125; Netherlands 
i 54; Belgium-Luxembourg 27. 
Ët 5,427 9,541 Uo aa Kingdom 6,911; Bulgaria 
Mica, crude and partly worked.._.._._...- 253 5 All from United Kingdom. 
TN EE thousand tons. . 130 126 United Kingdom 89; West Germany 


14; Poland 11. 
See footnotes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Nonmeta!s—Continued 
Sodium and potassium compounds, n.e.s. 3,996 10,572 United Kingdom 4,563; Netherlands 
including caustic soda. 2,693; West Germany 1,507. 
Stone, sand and gravel: 
Dimension thousand tons. . 5 5 Italy 5. 
stone, worked. 
sed rock, sand and do. 38 39 France 35; Italy 3. 
gravel. 
Grinding stones and wheels. `... . 295 206 United Kingdom 142; Italy 25. 
Sulfur in all forme 193 75 United Kingdom 35; West Germany 
23; Belgium-Luxembourg 17. 
Nonmetals, n.e.S.-..... thousand tons. . 37 2 Greece 1; Norway 1. 
Mineral fuels: 
Coal, coke and briquets_.______... .-- 2,660 12,291 ES 8,268; United Kingdom 
,962. 
Petroleum, crude. ----- -2422222222 Eh EE 
Petroleum refinery products: 
Gas- thousand 42-gallon barrels. . 2,684 129 Netherlands Antilles 71; Italy 23; 
oline. Iran 20. 
Kerosine____________-_-_-- do 1,110 226 Iran 197; Netherlands Antilles 21. 
lee bokeh oe ete do. 534 22 Sterling Area Western Hemisphere 
17; Netherlands Antilles 5. 
Distillate fuel oi]. _.._____-. do____ 2,658 128 Italy 25; Sterling Area Western 
Hemisphere 24; Venezuela 23; 
Iran 22. 
Residual fuel ol, do 1,725 19 Netherlands 14; West Germany 2; 
Sweden 1. 
Lubricants........-...-.-- do___- r 242 262 United Kingdom 129; United States 
48; Netherlands Antilles 25. 
Asphalt and bitumen...-....- do. 173 49 Venezuela 32; Netherlands Antilles 
8; Netherlands 6. 
A EE do 6 5 RE Kingdom 2; France 2; Sweden 
Tar, pitch, and other crude chemicals 1,344 860 


from coal, oil and gas distillation. 


United Kingdom 841; United States 
11. 


r Revised. 


COMMODITY REVIEW 


METALS 


Aluminum.—Nigeria imports most of 
her aluminum requirements as semimanu- 
factures. Value of all aluminum imported 
in 1966 was $1,146,350. The volume im- 
ported and fabricated has decreased about 
50 percent per year since 1964. Because 
the war has denied access to the rolling 
mill at Port Harcourt, which produced 
aluminum coil from ingots imported from 
Canada, and because available transporta- 
tion has been needed for other items, the 
once growing aluminum industry appeared 
to be at a low ebb in 1966-67. The 
only exception was the completion and 
operation of the Flag Aluminum Products, 
Ltd. plant at Kaduna which produces long- 
span aluminum corrugated roofing and ac- 
cessories in a joint venture with Northern 
Nigeria Investments, Ltd. 


Columbite-Tantalite.—Columbite and 


some tantalite ore are produced in Nigeria 
in association with tin ores. 

Production of Nigerian columbite de- 
clined from a 1965 high of 2,589 metric 
tons to 1,955 tons in 1967. Prices also fell 
during 1967, from $22.40 per 22.4-pound 
“unit” early in the year to about $16.80 
per unit at yearend. Mining firms in 
Nigeria that are solely dependent upon 
sales of columbite were anticipating diffi- 
culties in continuing to operate in 1967. 
Shipment of columbium-tantalum concen- 
trates were also disrupted by the civil war. 

Tantalite production, while very small, 
was stepped up considerably in 1967. A 
total of 12 tons, valued at $2,800 per 
ton, was produced in 1966, and 19 tons, 
valued at from $5,600 to $8,400 per ton, 
were produced in 1967.5 Most of Nigeria’s 
tantalum comes from three very small 


one Mining, V. 4, No. 7, June 28, 1968, 
p. 80. 
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mines in the Northern Region or from the 
slag of the Makeri Tin Smelter. Prices 
fluctuate widely and there is little interest 
in an expansion program. The United 
States and United Kingdom consume all 
that Nigeria produces. 


Iron and Steel.—In spite of the unset- 
tled situation, development of an integrated 
iron and steel project had high priority 
in 1967. An agreement between the Gov- 
ernment and a consortium of British, 
other European, and U.S. companies was 
signed in 1965 to develop pig iron and 
crude steel facilities inland near raw ma- 
terials and a steel casting and rolling mill 
on the Niger River some 125 miles from 
the coast. The consortium chose not to 
start work by the end of the agreement 
period and requested an extension to late 


1968. 

Early in 1967, in cooperation with the 
Federal Military Government, a Soviet iron 
and steel survey team visited all four of 
Nigeria’s regions and studied possible iron 
and steel development. It was reported 
subsequently that the country can produce 
steel at prices competitive with any Euro- 
pean country. A U.N. report was said 
to confirm these facts. 

Nigeria hoped to have an estimated an- 
nual capacity of 600,000 tons by 1974-75. 
All of West Africa could thus be furnished 
with steel, with Nigeria itself using over 
half. Earlier, West Africa needs had been 
estimated at around 250,000 tons. 

Elsewhere, the war caused closure of 
Nigeria’s galvanized corrugated sheet metal 
industry which used raw steel sheets from 
Japan. The galvanizing firms were owned 
jointly by Japanese and Nigerians. 


Lead and Zinc.—The Enyigba-Abakal- 
iki lead and zinc mine in Eastern Nigeria 
was scheduled to go into full production 
hy the end of 1966. Concentrator capacity 
was 500 tons per day and Metallgesell- 
schaft A.G. of Frankfort, West Germany, 
had agreed to buy the relatively small 
output for 10 years. Because of the Eastern 
Region breakaway and the consequent 
blockade by Federal forces, it is unlikely 
that lead-zinc operations were possible in 
the second half of 1967. First-half pro- 


duction data can only be estimated. 


Tin.—Tin ore (cassiterite) was mined 
from open pits in the Jos Plateau area 
of the Northern Region. It was in this 
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sector that intertribal hostilities first began 
in 1966. The disruptive events caused relo- 
cation of tin transportation patterns as 
well as of work forces. This, in turn, 
brought some parallel reduction in tin 
output, but by the end of 1967, produc- 
tion was returning to a normal rate of 
about 825 long tons of concentrate per 
month. 

The Makeri Smelting Co., Ltd., at Jos 
is owned by a consortium of British in- 
terests and is Nigeria’s only tin smelter. 
Nearly all of Nigeria’s tin is smelted here 
before being exported as ingots. The dis- 
location of personnel hampered operation 
of the mines and had a temporary effect 
on the smelter. Adjustment was ultimately 
accomplished and in December 1967, the 
smelter’s output was at an alltime high 
of 1,427 long tons of tin metal. 

Nigeria ranked seventh among world 
smelter tin producers in 1967, with an 
output of 9,104 long tons. This was nearly 
8 percent lower than the 9,869 long tons 
produced in 1966. The United Kingdom 
continued to buy three times as much 
tin metal from Nigeria as the next two 
big consuming nations, the Netherlands 
and West Germany, combined. 

The value of all tin (metals, ores, and 
concentrates) exported by Nigeria in 1966 
was $43,304,770. 

The world price for tin in 1966 was 
about $3,692 per long ton. By late 1967, 
the price had fallen to $3,220, a drop 
blamed on world overproduction. The 
pound sterling was devalued in November 
1967, but Nigeria did not follow suit, 
and the Government imposed a “super” 
tax of 10 percent on gross profits which 
was made retroactive to 1966 incomes, 
further hurting the tin industry. The value 
of 1966 tin production was $39,258,000, 
and in 1967 it declined to $30,780,400.* 
The lower price obtained for tin resulted 
in representatives of the industry urging 
the Government to reduce the royalty 
rates. Reductions were still under consider- 
ation at the end of 1967. Some Nigerian 
tin mines were reported to be operating 
at a loss in late 1967, and a limited 
amount of closedown appeared imminent 
unless remedies could be found.’ 


Pr Mining, V. 4, No. 7, June 28, 1968, 
p. A 

TThe Nigerian Review, Nigeria’s Review of 
Industry, Commerce and Finance. “Chamber 
of Mines Boss Sees Bad Future for Tin.” 
Overseas Publishing Ltd., London., March- 
April 1968, pp. 33-34. 
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NONMETALS 
Cement.—In May 1967, the Sokoto 


Province plant of the Cement Company 
of Northern Nigeria, a joint venture of 
the Northern Region Government and Ger- 
man interests, began shakedown runs. The 
$10 million plant, the first in the Northern 
Region and fourth in the country, had 
a single kiln with an annual rated capac- 
ity of 100,000 tons and employed 170 
workers. Good limestone deposits in the 
area made the plant feasible although 
it is remote from better markets. Disrup- 
tion of transportation due to the civil 
war made competitive delivery of cement 
from this plant easier than might otherwise 
be the case if coastal cement plants had 
easy access to northern markets. 

Another new cement plant, costing more 
than $11 million, went into production 
at Calabar in the Eastern Region in Febru- 
ary 1967. The factory was planned initially 
to produce 100,000 tons of portland cement 
per year. Since secession, no information 
has been available as to its status. 


Fertilizers.— Agriculture, the largest sec- 
tor of Nigeria's economy, requires crude 
and manufactured fertilizers valued at more 
than $2 million annually, all of which 
were imported in 1966, mostly from West- 
ern Europe. Demand in the Northern Re- 
gion, for instance, had exceeded all ex- 
pectation. Use of such volumes of fertilizer 
attracted the interest of fertilizer and pet- 
rochemical producers in early 1967, and 
the indigenous manufacture and/or blend- 
ing of phosphatic and nitrogenous fertil- 
izers appears most promising. One plant, 
capable of a balanced line of fertilizers, 
was felt to be ample. 


MINERAL FUELS 


Oil production, begun in 1958, ac- 
counted for 33 percent of all 1966 exports. 
Nigeria’s first refinery, which was able to 
handle all of Nigeria’s petroleum product 
needs and those of some neighboring coun- 
tries as well, started operation in 1965. 
Natural gas exists in large quantity but 
most of it is flared for lack of market. 
Coal is normally mined near Enugu for 
use in electric power generation and on 
the railroads. All mineral fuel output suf- 
fered curtailment when the civil war began. 


Coal.—All coal production in Nigeria 
is by the Nigerian Coal Corp., a federal 
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statutory body. Until unrest began in 1966, 
mines near Enugu were the sole source. 
The uprisings in the North in 1966 and 
the subsequent closing of the eastern line 
of the railway already had disrupted coal 
distribution before civil war broke out. 
Shipments in 1966 were forced to travel 
south by rail to Port Harcourt, thence 
west by water to Lagos, and then north- 
ward to all interior points via rail. Prin- 
cipal 1966 consumers were the Nigerian 
Railway Corp. (2,000 tons per week) for 
steam locomotives, the Electricity Corp. 
of Nigeria (1,000 tons per week) for 
generating steam for electric power stations 
at Lagos and Kano, and the Nkalagu 
Cement Plant near Enugu. 

Nigerian coal production in 1966 was 
640,000 tons, all from the Enugu mines. 
Only 15 percent of this amount was pro- 
duced in 1967 when 95,000 tons were 
mined. Coal imports rose very rapidly 
in 1966-67 to cover the shortage caused 
by the passing of the Enugu mines into 
the hands of the secessionists who did 
not operate the mines. 

The Government of Nigeria’s Northern 
Region began to develop the Okaba mine 
about 65 miles north of Enugu in 1967, 
apparently on an extension of the Enugu 
seam. It was expected to be operating 
in 1968, providing between 400 and 450 
tons daily. 

Partial dieselization of motive power, 
marked traffic reductions on the Nigerian 
Railway, and loss of some consumers to 
Biafra have cushioned the demand for 
coal in recent years. 


Petroleum.—When peace returns, Ni- 
geria is generally expected to become one 
of the larger petroleum-producing nations. 
Production cutbacks due to the civil war 
eliminated Nigeria as a possible substitute 
source of crude for buyers who found 
themselves cut off from Middle East sources 
by the crisis there. By the end of 1967, 
only a small comeback had been possible 
for Nigerian crude oil production. 

When the civil war gained momentum 
in mid-1967, crude production fell to 10 
percent of prehostility levels because three- 
fourths of the crude reserves were in 
territory claimed by the secessionists. All 
that remained usable was some 55,000 
barrels daily from offshore or from fields 
in the Mid-west Region. Tankers could 
no longer service Port Harcourt, the only 
major crude exporting terminal, because 
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it was blockaded. Company personnel were 
evacuated from the Eastern Region. AL 
though the new Port Harcourt refinery 
was seized by the secessionists and may 
have been operated for a short period, 
it was ineffectual for the Eastern Region. 
A product shortage ensued, and once 
again Nigeria was forced to import petro- 
leum products. 

A vigorous offshore development went 
forward despite the war and there were 
prospects that by 1968 or 1969, even 
if the war continues, the active onshore- 
offshore development in Federal Nigeria 
will enable her again to export more 
oil as crude than she must import as 
products. Once the refinery can be reacti- 
vated, the situation will improve further 
and the current drain on foreign exchange 
will be reversed. Most oil companies con- 
cerned were waiting to move back in 
and rehabilitate their holdings, but it was 
estimated that this would take up to a 
year to complete. 

Exploration and Development.—In May 
1966, a pair of two company partnerships 
and six individual firms were prospecting 
for oil, both onshore and offshore, in 
Nigeria. 

There was no onshore exploration or 
development in the Eastern Region after 
June 1967. Mobil Oil continued drilling 
operations offshore of the Eastern Region 
by operating out of the nearby Spanish 
island of Fernando Po. Offshore operations 
of Shell-British Petroleum and American 
Overseas were suspended in the early part 
of the crisis and had not been resumed 
at yearend. Meanwhile, exploratory opera- 
tions in Federally held onshore and off- 
shore areas were at a low ebb but con- 
tinued to varying degrees throughout the 
year. Drilling rig activity, which had used 
28 rigs in May 1967 before hostilities be- 
gan, fell to two in August but was back 
up to around 10 by yearend. 

Production.—The fast-rising tide of Ni- 
gerian crude oil production, which had 
been expected to be 600,000 to 630,000 
barrels per day by yearend 1967 and 
1 million barrels per day by 1970, was 
abruptly halted at midyear by the war. 
The country had ranked 12th among world 
crude producers and was third in Africa 
in 1966. About three-fourths of Nigeria's 
crude production in 1967 lay within the 
somewhat fluid boundaries of the seceded 
and blockaded areas of the Eastern Region. 
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The Nigerian Federal Government stopped 
all tanker movements to the Biafran oil 
port of Bonny shortly after the breakaway, 
cutting off outward flow of crude. At 
the close of 1967, therefore, daily crude 
production was only a trickle. 

Prior to hostilities, the dominant factor 
in Nigeria's oil production was a joint 
partnership between Shell and British Pe- 
troleum. These operations were onshore 
and mostly in the Eastern Region, hence 
were curtailed by the war. A small pro- 
ducing operation of Société Anonyme Fran- 
caise de Recherches et d’Exploitation Pe- 
troliéres (Nigeria) Ltd. (SAFRAP) was 
also shut down about the same time. 
Nigerian Gulf Oil Co., Ltd., was working 
offshore or in the Mid-west Region and 
was not seriously disrupted. By early 1967 
the Caltex group (Standard Oil Co. of 
California and Texaco Inc.) had begun 
to produce from the Pennington field off- 
shore the mouth of the Bonny River. 
Also about the same time, Phillips Petro- 
leum Co. and the Italian Government- 
owned Ente Nazionale Idrocarburi (ENI) 
had more than 11 wells in the Eboka 
and M’Bede fields ready to deliver through 
a 44-mile, 14-inch pipeline being built 
for them to join another line to the 
coast. 

Refining.—The almost new Port Har- 
court refinery of the Nigerian Petroleum 
Refining Co., Ltd., with a crude through- 
put capacity of about 43,000 barrels daily, 
together with associated projects including 
a new $2.1 million tanker-loading jetty, 
loading facilities for road and rail, and 
other units, fell into the hands of the 
secessionists toward the end of July 1967. 
Neither the extent of use by this group 
nor the extent of such sabotage as the 
refinery may have sustained was evident 
at yearend 1967, although it was con- 
ceded that both had occurred. 

Transportation.—Until the war, crude 
petroleum produced in Nigeria was pri- 
marily transported either to the Port Har- 
court refinery or to the Bonny River 
terminal through an extensive system of 
pipelines which was under constant ex- 
pansion. When the shutdown came, the 
system was about at capacity. By summer 
1967, Nigerian Gulf had set up a tempo- 
rary terminal some 110 miles along the 
coastline from the Bonny terminal. A new 
permanent installation at the mouth of the 
Escravos River was expected to be com- 
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pleted before mid-1968. Pipelines were un- 
der construction to service the facility. 
When completed, the terminal would be 
capable of handling up to 135,000 barrels 
of export crude per day, loaded via off- 
shore buoy facilities. Shell-British Petro- 
leum had under consideration another simi- 
lar pipeline to move crude to a sizable 
new export terminal to be built, possibly 
offshore from the Midwest Region. 

Much of Nigeria’s crude is hauled by 
oceangoing tanker to Britain. In the first 
4 months of 1967, about 9.5 percent 
of all Britain’s crude requirements were 
thus furnished. The Federal blockade of 
the Bonny terminal, effective around June 
1, 1967, cut off all of this traffic and 
none had been reinstated by yearend. 

Distribution and Marketing—On July 
13, 1967 the Government assumed wide 
powers over petroleum transportation, stor- 
age, and distribution and the facilities 
used in connection therewith. Stating that 
the decree was precautionary to insure 
availability of petroleum products or crude 
if needed throughout the country, it also 
indicated that, while not necessary at the 
moment, the decree also provided for reg- 
ulations for the rationing of petroleum 
should this become necessary. 
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Natural Gas.—Natural gas production 
in Nigeria during 1966-67 was far more 
than could be used by consumers and 
93 to 94 percent was flared. (Under 
these conditons, it is usually economical 
to use natural gas as a raw material 
for petrochemicals, fertilizers, and liquefied 
petroleum gas—all primarily for export.) 
In earlier years, plans for several gas 
liquefaction and exporting plants had been 
discussed and operations were under nego- 
tiation; however, exported liquefied petro- 
leum gas (LGP) will be forced to compete 
with North African LPG for the booming 
European market. 

Total gas produced in 1966 amounted 
to 102,677 million cubic feet, of which 
6 percent was sold. In 1967, total gas 
produced reflected the drop in oil produc- 
tion when 91,531 million cubic feet were 
produced. Increased sales, 6,406 million 
cubic feet, made the percentage actually 
used climb slightly to 7 percent. The 
ratio of cubic feet of gas produced per 
barrel of oil averaged 1,200 in April 
1967.8 


8 Monthly and Annual Petroleum Informa- 
tion Reports of the Petroleum Division, Min- 
istry of Mines and Power, Government of 
Nigeria, Lagos. 
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The Mineral Industry of Norway 


By F. L. Klinger’ 


The Norwegian mineral industry had a 
productive year in 1967. Output of iron 
ore, ferroalloys, aluminum, magnesium, 
iron and steel, ilmenite, cement, and petro- 
leum products was at record levels, 
while declines in output of nickel, refined 
copper, and cobalt appeared to be tem- 
porary. Important expansions of produc- 
tive facilities, most of which were sched- 
uled to be operational in 1968, were 
underway in the mining and mineral 
processing industries. New investment in 
the mining and primary metals industries 
was substantially higher than in 1966, but 
declined in the nonmetallic-mineral and 
fuels-processing sectors. Activity in the 
construction industry appeared to be the 
highest in several years. Oil and gas ex- 
ploration in Norwegian areas of the North 
Sea continued strong, although no com- 
mercial discoveries were reported. The 
mineral industry continued to account for 
about 4.5 percent of the gross national 
product, which was estimated at $9,260 
million in 1967. 

Declines in exports of aluminum and 
fertilizer materials and declining prices 
for ferroalloys made prospects for con- 


tinued growth in 1968 somewhat uncer- 
tain. The rate of investment was expected 
to decline since most expansion projects 
were nearing completion, and the Govern- 
ment continued to check internal demand 
by a policy of high taxation and tight 
credit. It was also reported that average 
unit costs of Norwegian industrial produc- 
tion had increased by 10 to 11 percent 
since 1965, compared with only 5 to 8 
percent in other West European countries. 

Devaluation of the British pound late 
in the year added another uncertain factor 
to the outlook for 1968. The United King- 
dom is the largest market for several of 
Norway’s major export commodities, in- 
cluding aluminum, ferroalloys, iron and 
steel, and feldspar. 

Cheap hydroelectric power continued 
to be a major advantage for Norwegian 
industry. In 1967 the country’s approxi- 
mately 550 hydroelectric power stations 
produced a record 52-billion kilowatt- 
hours of electricity valued at about $300 
million. 


1 Physical scientist, Division of International 
Activities. 


Employment and the value of production for different sectors of the mineral industry 


in 1966 follow: 


Activity 


Mining and quarrying: 


Coal ounen 000 0 cc o co 


Metal mines ` ccoo AN PLANO 
Quarries and other... 


Mineral processing: 


Primary metals- ----------------------------- 
Nonmetallic mineral processing. --------------- 
Coal and petroleum processing__________.--__--- 
Fertilizer manufacturing__._.._.__.___._._-_.--- 


Million dollars 


Number Gross Value added, 
employed value at f.o.b. 

of establishment 
production prices ! 
ET tO aT 679 4.81 4.38 
geet 4,565 46.74 38.22 
DE 3,196 29.76 26.75 
SE eee ee 8,439 81.31 69.35 
A ene ae 25,154 527.46 194.27 
SEENEN 13,037 133.42 83.00 
Se 1,200 78.34 11.72 
EE 6,258 103.49 56.11 
HENGEN 45,649 842.71 345.10 
be 54,088 924.02 414.45 
383,889 5,220.10 2,166.20 


1 Gross value of production less cost of raw materials. f a 
Source: Statistisk Sentralbyra (Oslo). Industristatistikk (Industrial Statistics) 1966. 1968, pp. 15-17. 
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PRODUCTION 


The relative volumes of production for 
different branches of the mineral industry 
during the past 3 years follow: 


Index number 
(1961 = 100) 
1965 1966 1967 


Mining and quarrying: 


oal mines__._____.._._..-- 126 119 119 
Metal mines. `. 144 143 178 
Mineral quarries._________-_- 117 125 127 
Stone, sand and gravel_.._... 150 155 178 

Mineral processing: 
Primary metal... 141 151 159 
Nonmetallic manufactures__. 125 131 136 
Coal and petroleum process- 
A eee nS SB E 100 106 
All mining and quarrying.-..--..- 138 141 166 
All industry- ------------------- 127 134 140 


Source: Statistisk Sentralbyra (Oslo). Statistisk 
Manedshefte (Monthly Bulletin of Statistics). No. 2, 
1968, pp. 15-16. 


In 1967 a large increase in the output 
of iron ore was responsible for most of 
the gain shown by the mining sector. Pro- 
duction of titanium, molybdenum, and 
magnesium ores probably increased, but 
mine output of copper, lead, zinc, and 
pyrite declined. Increased output of ce- 
ment and other construction materials ac- 
counted for most of the gains in the non- 
metallics sector, although consumption of 
limestone by the fertilizer industry prob- 
ably declined. Production of ferroalloys, 
iron and steel, aluminum, and zinc in- 
creased the index for primary metals while 
output of nickel, refined copper, and co- 
balt was slightly less than in 1966. The 
gain in fuels processing was mainly due 
to increased output of petroleum refinery 
products. 


Table 1.—Norway: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


Metals: 
Aluminum: 

Alumina pores heres otek ee 

Unwrought: 
PPT OLY AMA ee el 
Secondary - ------------------------ 
POV WEE 
Superpure e. 
Serato. a eent 


Columbium concentrate (35 to 42 percent 
COlUMbDIUM) - eee ee 

Copper: 
Concentrate (15 to 27 percent copper) _ _ - - 
Metal eontent __-- 


¡SA oe oes eke eed do 
Ferroalloys: 
Ferrosilicon (45-percent basis) do... 


Crude steel... 000 0 do 
Semimanufactures: 
Rolled products___.__._____-_- do 
Wire, upcoated. -_-_-------- do 
Pipe, including cast iron pipe. . do. _- 
Lead: 
Concentrate (51 to 63 percent lead) 
Metal eontent ooo 
Magnesium, unwrought: 
Unalloyed 
Alloyed 
Metalloids: 
Selenium EE 


Molybdenum concentrate. o 
Metal content... ooo coco 


See footnotes at end of table. 


1963 1964 1965 1966 1967 
13,000 14,000 16,000 15,000 15,000 
216,100 261,019 "279,302 "323,692 362,159 
,245 7,376 16,515 11,961 NA 
11,651 16,618 14,958 29,300 NA 
2,700 2,900 2,900 2,900 2,900 
851 54 601 720 NA 
117,254 "19,449 21,224 25,278 NA 
110 113 r 130 e 126 e 130 

625 568 823 799 e 780 

r 355 185 1602 pees eee eect 
29,499 30,818 31,079 "30,230 32,567 
7,354 71,758 "7,862  r7,827 7,934 
6,911 7,215 6,905 «6,988 6,267 
17,902 "17,510 "20,085 r19,922 19,902 
12,901 12,224 14,762 14,663 14,100 
13,657 15,074 14,688 13,248 NA 
$61 NA NA $1,235 NA 
1,999 2,123 2,464 2,451 3,232 
407 437 524 630 644 

158 225 278 r 236 281 

184 232 288 r 273 309 

542 614 676 r 730 790 

456 519 561 592 NA 

42 42 43 41 NA 

52 55 65 61 NA 
5,778 6,968 6,879 7,160 6,688 
2,991  r3,580 "3,502  r3,526  *3,400 
18,081 20,935 "23,904 "25,795 +*28,500 
NA 17,118 18,234 21,225 NA 

15 15 15 1 15 

NA NA 10,300 12,890 <15,000 

372 405 425 404 e 465 

r 210 r 228 r 239 227 e 260 
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Table 1.—Norway: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals—Continued 
Nickel Losa darte td a a E 26, GE 30,110 31,835 32,237 28,154 
Precious metals.._.......-- value, thousands. - $3,7 NA NA NA NA 
Tin, secondary, including alloys and scrap 
long tons. ` 455 560 551 536 NA 
Titanium: 
Ilmenite copncentrate -------------- 242,255 272,023 282,150 *369,726 e 400,000 
Dioxide- ee Fis See EE r NA r NA e 8,000 ¢ 12,000 
eege Mine Ei ye en 685 670 680 660 670 
zinc: 
Concentrate (mostly 50 to 55 percent zinc) _ 25,219 23,865 r24,948 * 25,9338 23,340 
Metal content... 13,048 12,493 r12,937 r13,311 +*12,200 
ell <= 20: cesa ra da 46,600 48,357 52,576 * 51,120 54,725 
Semimanufactures. ooo 4,000 4,463 4,716 5,076 A 
Ashes and residues- --------------—- 327 689 18,952 23,278 NA 
Dl AA A ae ae 2,000 1,536 1,135 c 2,000 NA 
Other ashes and residues, n.e.s. 
value, thousands. - $836 $1,057 $727 $1,386 NA 
Nonmetals: 
Cements -------------------- thousand tons. - 1,438 1,541 1,603 r 1,827 2,066 
Dolomite, unground-_ do___- r 186 r 365 227 r 273 NA 
A AAA A r 77,326 "71,146 "63,996 88,140 «85,000 
Fertilizer materials: 
Nitrogen. ooo. thousand tons. -. 307 355 382 388 370 
Superphosphate. `... do...- 46 r 43 r41 r 28 NA 
Manufactured fertilizers: 
Nitrogenous- ---------------- do 1,299 1,422 1,489 1,379 NA 
COMPpOudd- ooo. do. 260 427 457 583 NA 
EBC AAA A ee 7,628 7,242 r 8,480 r 7,943 e 8,000 
Dimne AA EE 122,391 115,227 233,994 253,972 e en , 000 
Mica (exports) ---------------------------- 3,591 3,978 4,116 4,290 e 4,500 
BIEN, TEE 56,900 157, 977 + 87,655  r96,717 «100, GA 
Pyrite: 
Cupriferous (40 to 47 percent sulfur).....- 397,165 410,775 413,704 403,784 NA 
Noncupriferous (39 to 51 percent sulfur).. 324,281 301,507 295,167 273,714 NA 
Total pyrite- Lee 721,446 r712,282 708,871 677,498 633,740 
Sulfur content of total pyrite__._-._._._..- 328,237 321,807 316,689 302,183 ¢ 282,006 
QUIZA EE 414,062 450,373 528,977 522,784 e 525,000 


Stone, sand and gravel: 
Dimension stone: 


Granite (for aale). 6,422 6,644 r 5,887 5,632 NA 
Marble... noni A ee 3,011 1,688 750 2,291 NA 
Syenite (C'labradori") 33,816 39,728 32,289 45,408 NA 
Slate______- thousand square meters. . 294 239 206 382 NA 
Worked, all types..value, thousands. - $4,307 $5,051 $5,765 $5,809 NA 
Limestone, unground ee thousand tons. 3,760 r 4,091 r 3,667 r 4,088 e 4,000 
Nepheline gvenite -2-22-2222 ------ 23,000 30,816 41, 017 + 57, 306 ° 60,000 
Sand and gravel: 
Screened....-. thousand cubic meters. ` 1,590 1,858 2,632 1,924 NA 
Other, including crushed stone._do. ... 3,734 4,287 4,833 6,268 NA 
Sulfur, elemental (recovered) BOO) nicas. o Duc is aaa “Susie o 
Sulfuric acid, 100 percent... 000222. r 103,628 "109,607 124,242 r139,299 207,328 
Talc and soapstone: 
Unground- us ee a 73,062 79,411 © 80,000 78,350 e 80,000 
A A A Ee 74,811 76,217 76,982 80,103 80,000 
Mineral fuels 
E AA thousand tons. - 382 442 426 r 434 408 
Coke: 2 
¡AO docs ise 108 r 201 230 NA 
Gaswork8.- oo ooo do r 49 23 r 23 r 10 NA 
Gas (manufactured)_._thousand cubic meters. _ 34,647 31,641 31,867 33,403 29,176 
Petroleum refinery products:? 
Motor gasoline.....__....- thousand tons. - 285 368 407 r 348 e 375 
Kerosine and jet fue. do 8 7 10 13 e115 
Distillate fuel ol. _-_---------- do. 804 869 1,009 1,052 « 1,050 
Residual fuel ol .._.._......- do...- 1,280 1,517 1,251 1,348 « 1,380 
Liquefied petroleum gas_________-_- do ` 15 18 24 26 NA 
EE EE a ae do 94 107 96 r 184 e 115 
Total refinery poroduets do — 2,486 2,886 2,797 2,971 e 3,035 
Total crude oil throughput- - - __- do__.- 2,572 3,028 2,889 r 3,073 e 3,130 


e Estimate. r Revised figure. NA Not available. 

1 Product of Kristiansand nickel refinery and Sulitjelma copper smelter. 

2 Organization for Economic Cooperation and Development (OECD). Basic Statistics of Energy 1952-1966. 
Paris, 1968, 287 pp. Organization for Economic Cooperation and Development (OECD). Provisional Oil 
Statistics, 3rd quarter, 1967. Paris, 1968, 21 pp. 
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TRADE 


Preliminary data indicated that the in 1965 and 1966 are shown in the follow- 
value of Norway’s mineral commodity ing tabulation: 
trade in 1967 was not appreciably dif- 
ferent from that in 1966. Mineral com- 


modities accounted for 32 percent of all _ Value Mineral 
export value and 21 percent of all im- (million dollars) a 
port value. The trade deficit attributable Mineral Total share of 
to mineral commodities increased to about commod- trade total 
Gem : : ities (percent) 
$21 million in 1967, compared with a 
total trade deficit of: more than $1,000 e 
itie . xports: 
million. Increased export of iron ore and 1965 488.6 1,442.6 33.8 
ferroalloys was offset by reduced export of r 1966_____- 556.8 1,568.8 85.6 
Ak : mports: 
fertilizer materials and nonferrous metals, (ae "527.2 2,205.7 23.9 
while imports of petroleum and refinery 1966_____. 566.8 2,402.9 23.6 
: WS Trade balance: 
products increased by $18 million. The eE E ae aAa Xx 
principal trading partners continued to 1966______ —10.0 —839.6 xx 
be the United Kingdom, West Germany, 
Sweden, and the United States. r Revised. | XX Not applicable. 


The relationships between DR ral com- Source: United Nations Statistical Office, New 
modity trade and total Norwegian trade York. 


The following tabulation shows the relative importance of the principal mineral 
commodities traded in 1965 and 1966: 


Value 
Commodity (million dollars) Share of total (percent) 
1965 1966 1965 1966 
Export: 
Nonferrous metals: ! 

MMINUM cs leet 119.7 169 .6 24.5 30.5 
RT AAA ee eR S 53.3 52.6 10.9 9.5 
Magnesium... 14.2 16.9 2.9 3.0 

Her eh AI NA r 42.1 55.2 8.6 9.9 

Iron and steel: 
Iron ore EEN? 11.8 11.8 2.4 2.1 
Ferrogallog ------------------------- 61.6 58.6 12.6 10.5 
Other EE 50.2 54.8 10.3 9.8 
Fertilizers_- ooo 65.2 61.0 13.3 11.0 
Petroleum oroduetag 23.8 21.5 4.9 3.9 
OUNCE eeh dee ee ato ee id 46.7 54.8 9.6 9.8 
q DEE 488 .6 556.8 100.0 100.0 

Import: 

Mineral fuels: 
ONG EE 21.8 23.9 4.1 4.2 
IA es te oes ia le etd hee 140.8 157.5 26.7 27.8 
Iron and steel !___________________-_____- 129.6 134.6 24.7 23.8 
AN WEEN 36.9 41.4 7.0 7.3 
Nickel-copper matte -2-2-2222 58.7 62.5 11.1 11.0 
Nonferrous metalle 2 2 2 2 22222222222- r 57.6 67.6 10.9 11.9 
Other a cs ely a a pent a a 81.8 79.3 15.5 14.0 
OU asco Bk Saha Pattee ne oa ee Re ett 527.2 566.8 100.0 100.0 


r Revised. 
1 Includes scrap. 
2 Includes roasted pyrite. 


Source: United Nations Statistical Office, New York. 
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Table 2.—Norway: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 


Aluminum:! 
O A eerie nee 
Unwrought-________--_-___--- 


Copper: 
Concentrate____.__._.-_____- 


ER 


Gold: 
Unwrought troy ounces $ 
and semimanufactures. 
Scrap and other kilograms.. 
waste.! 
Iron and steel: 
Iron ore__..._. thousand tons. _ 


Scrap 


e e em e ep em we wee ep e em ss e mm e er = 


Ferroalloys: 
Ferromanganege. ------.-.-- 


Ingots and other primary forms. 


1965 


628 


242,550 


5,074 
99 


886 
168 


11,548 
, 589 
2,030 
4,909 
15,091 
3,002 
1,254 


163 


1,374 
73,284 
11,245 


137 , 966 


101,798 


396,658 


106,139 


1966 Principal destinations, 1966 


1,850 West Germany 1,111; Denmark 400. 
348,007 United Kingdom 114,746; United States 
81,257; West Germany 62, 740. 

te. Sweden 2, 618; Denmark 1, 300; Finland 847. 


15,348 West Germany 10,957; Sweden 4,391. 
1,941 NA. 
1, 914 ore Germany 861; Belgium-Luxembourg 


5,103 West Germany 3, 3,138; Belgium-Luxembourg 


16,955 West Germany 6,597; Switzerland 2,220; 
United Kingdom 1, 690. 
5,048 Sweden 2,990; Denmark 515; Israel 503. 


NA 
NA 


1,437 West Germany 545; United Kingdom 427; 
Finland 303. 


67,853 pa ¿Kingdom 42,714; West Germany 


15,7 
15,006 United States 10,190; West Germany 4,231; 
183, 159 United Kingdom 79,077; Italy 34, 042. 
West Germany 20, 902. 


114,265 Belgium-Luxembourg 21,520; West Germany 
20,066; Italy 13,617; United States 13,600. 

360 , 964 United Kingdom. 116, 195; West Germany 
104,413; United States 33, 547. 

112, 951 Netherlands 49,057; Denmark 33,718. 


Semimanufactures: 
Bars, rods, sections _..._.... 


Sheets and plates.._.._... 
Hoop and strip......---..-. 
Rails and accessories..._._.-. 


Total semimanufactures- 
Lead: 
Concentrate_______.________- 


BCPA A eedan aaa 

Unwrought "1, 

Semimanufactures }_________-- 
Magnesium: 

CRD 2 ee aia dia rad 

Unwrought. 2. 


Sermimapufgaceturen. 
Manganese ore ooo 
Molybdenum concentrate- ----_.-.-- 
Nickel: 

Serap 


Semimanufactures___________. 
Selenium -- ~~. -- value, thousands. - 
Silicon... o occ 


Silver and platinum-group metals: 
Uer... troy ounces 3_ _ 
Platinum-group metals._do.-... 
Scrap, residues, etc-kilograms. - 


See footnotes at end of table. 


25,558 
8,799 
243,422 
5,903 
2,945 
360 

r 279 


95 
24,842 


11 
8,369 
424 


178,821 United Kingdom 66,422; Sweden 30, 137; 
West Germany 24, 404. 
57,276 Sweden 34,109; United Kingdom 11,907. 
261 Sweden 142. 
1,188 Sweden 666; Belgium-Luxembourg 396. 
3,939 Portugal 883; Greece 858; Poland 797. 
22,793 Sweden 8,996; Denmark 2,551; East Ger- 


many 1,549. 
9,136 Sweden 6,951; Liberia 882. 
273,414 


7,410 United Kingdom 3,715; Belgium-Luxem- 
bourg 2,402; West Germany 1,293 
2,999 Denmark 2,643. 
586 France 232; Finland 116; Sweden 114. 
259 Sweden 241. 


61 NA. 
30,366 West Germany 22,584; United Kingdom 
2,158; United States 1,454. 


NA 
3,048 All to United States. 
433 All to Sweden. 


132 Sweden 57; West Germany 47. 
30,622 United States 9,760; West Germany 5,163; 
Sweden 4,982; "United Kingdom 4, 893. 
219 Italy 75; Sweden 54; Yugoslavia 39. 
$70 Sweden $48; Netherlands $22. 
11,310 West Germany 4,083; United Kingdom 
4,075; Czechoslovakia 1,458. 


NA 
14,564 United States 11,767; Netherlands 2,508. 
39,099 e 22,500; United Kindgom 
13,194. 
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Table 2.—Norway: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 
Metals—Continued 
Tin: 
eran... long tons. ` 
Unwrought and do 


semimanufactures. ! 
Titanium (ilmenite concentrate) --_. 


Zinc: 


Scra 


Semimanufactures le 


Other, n.e.s.: 
Ores and concentrates________- 
Nonferrous ashes and residues ¢- 


Será Do id 
Chemical value, thousands. - 
elements. 
Nonmetals: 

Abrasives, including artificial: 
Grinding stones.____.._..---- 
Silicon carbide (carborundum) - 

Cement. 2205 eet ei eee eet ee 


Clay construction materials: 
Refractory 
Nonrefrac- 


- æ wm e e wm mx mm mm em gr e e e em we mm mm 


value, thousands. - 
tory. 
Dolomite- 22d oh eee 


Fertilizer materials; 
Ammonia, anhydrous. ---...-- 


Other: 
Nitroge- thousand tons. - 
nous. 
Phosphatic.......- do 
Ober. do. 
LS EE 
Graphite. -- -------------------- 
LDIMO sous asas ai e 


Limestone, for industrial use....... 
Mica, crude-.-------------------- 


Stone, sand and gravel: 
Dimension stone: 
Granite and gneiss._.._....- 


Marble and other calcar- 


Worked, all types. -.---.-- 
Gravel and other crushed stone. 


Sulfuric acid, including oleum- - 
Tale and soapstone. ____._____-.-- 


See footnotes at end of table. 


1965 


r 49 
r 243 


324,239 


1,153 
27,720 
327,150 


11,184 
$78 
17,774 


33,644 
1,438 
24 

186 
90,960 
8,332 
r 483 
23,073 
4,151 
583 , 286 
26,463 
3,958 
3,633 
1,353 
43,842 
40,671 


770 
334,091 


1,492 


1 

2,874 
19,329 
r 69,586 


1966 


70 
239 


350,045 


40,857 


1,714 


447,571 
7,667 
$106 
84,237 


64,592 
1,176 
6 


297) 
106,649 


8,299 
2,470 
22,836 
4,290 
554,785 
9,044 
4,191 
4,522 
1,084 
45,001 
41,710 


3,434 
435,806 


NA 


2,086 
3,291 
18,421 
74,802 


Principal destinations, 1966 


Denmark 43; West Germany 28. 
Sweden 216. 


West Germany, 219,497; Italy 67,883; 
United Kingdom 60,008. 

West Germany 9,967; Poland 6,183. 

Sweden 82; Denmark 74. 

Netherlands 248; United Kingdom 151. 

West Germany 11,504; Sweden 11,234; 
e Kingdom 6, 869; United States 


658. 
Fees GE 868; Sweden 297; West Ger- 
many 281. 


All to United States. 

Sweden 13,199; West Germany 13,152. 
Sweden 3,386. 

West Germany 60. 

NA. 


precia 288; Sewden 182; Finland 166. 


United States 179,178; Nigeria 97,833; 
Ivory Coast 71,202. 


West Germany 5,992; Sweden 927. 
United Kindgom $62; Sweden $31. 


Sweden 21,019; West A Smeny 15,270; 
United Kingdom 18,946 


NA. 


Denmark 688; Sweden 456; Spain 85; 
United States 82. 


United Kingdom 42,878; West Germany 
17,483; Netherlands 15,584. 

United States 3,261; West Germany 1,880; 
United Kingdom 1 ,033. 

Sweden 2,370. 

Sweden 17, 696. 

dira 1 ,285; West Germany 820; Sweden 


5 
West Germany 421,582; Sweden 85,775; 
Denmark 44,529. 
United Kingdom 5,658; West Germany 1,465. 
Sweden 1,773; Iceland 1,674. 


cr te 1,352; West Germany 773; France 
West Germany 386; Denmark 196; Italy 184. 


France 16,049; West Germany 10,484; 
Italy 9,157. 

Netherlands 19,761; West Ee 5,834; 
Denmark 5, 580; Sweden 4,808. 

Netherlands 1 253; West Germany 766. 

West Germany 305,670; United Kingdom 
12,249. 


United Kingdom 1,970. 

Sweden 3,156. 

United Kingdom 8,710; Sweden 6,075. 

United Kingdom 21,121; Denmark 11,565; 
Sweden 9,506; West Germany 9,404. 
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Table 2.—Norway: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


1 Including alloys. 


2 Including cast iron, spiegeleisen, and powder. 
3 Calculated from quantities reported in kilograms. 


4 Not including precious metals. 


5 Including strontium, barium, and magnesium. 


s White spirit only. 


Commodity 1965 1966 Principal destinations, 1966 
Nonmetals—Continued 
Other, n.e.s.: 
ee materials, including 1,281 3,714 United States 2,198; Netherlands 426. 
slag. 
Caustic goda 6,910 10,447 Denmark 6,096; Sweden 4,351. 
Inorganic acids__.__......__-- 13,234 12,291 NA. 
Hydrogen value, thousands. - $342 $288 Sweden $151. 
and rare gases. 
Mineral fuels: 
Asphalt and bitumen, natural..__._.. 19 926 Sweden 777; Denmark 109. 
A A A ÓN 137,564 130,002 West Germany 116,914. 
Coal tar and other coal derivaties_ - 17,661 21,527 Netherlands 7,684; France 7,640. 
ei ete fae go ee IN E 99,610 49,575 Gees 22,072; Venezuela 12,814; Denmark 
,246. 
Petroleum refinery products 
AJO lne.es ca rate 146,503 153,593 All to Sweden. 
Kerosine, including white spirit. r6,050 68,516 Do. 
Distillate fuel ol... 556,497 539,448 Sweden 457,000; West Germany 60,421, 
Residual fuel oil_-............ r 513,646 401,773 Sweden 348,591. 
Lubricants, including grease_._. "21,286 23,363 Sweden 7,998; Denmark 7,240. 
Liquefied value, thousands. - $424 $468 United Kindgom $261; Denmark $146. 
petroleum gas. 
Bitumen and other... 499 279 Sweden 194. 
e Estimate. r Revised. NA Not available. 


Table 3.—Norway: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 


Aluminum: 


Sera 


Antimony A 


Arsenic trioxide___.._.._.._._____- 
Chromium: 


1H ARA 
Cobalt: 

Oxide and hydroxide________._- 

Metal, except scrap.._________- 
Copper: ? 

ERR Zi 

Upnwrougeht 

Semimanulactures 


Gold: 3 
Unwrought_._..... troy ounces. . 
Semimanufactures..._.._.. do___- 
Iron and steel: 


Slag, dross, etc., from iron and 
steel manufacture. 


Pig iron and ferroalloys t__....- 
Ingots and other primary forms. 


1965 


29,254 
540,328 


NA 
9,868 
7,038 
102 
68 


12 


160 
4,939 
21,713 


29, 7711 


11,220) 


15,770 
35,802 


61,441 


15,674 
82,372 


1966 


32,570 


614,588 


580 
9,194 


10,735 
44 


NA 


8,658 


38,303 
39,104 


Principal sources, 1966 


Greece 32,056. 

Jamaica 165,712; Surinam 122,509; Guinea 
117,336; United States 115,101. 

United Kingdom 408; Sweden 152. 

U.S.S.R. 3,528; Hungary 2,472; United 
Kingdom 1, 610. 

Sweden 4, 090; United Kingdom 1,932; 
Belgium-Luxembourg 1,860. 

Sweden 10; mainland oo 10; Netherlands 
9; United Kingdom 9 

All from Sweden. 


Turkey 38,568; U.S.S.R. 20,784; Southern 
Rhodesia 8,053. 
West Germany 97; United Kindgom 24. 


All from Belgium-Luxembourg. 


United States 3,655; United Kingdom 972. 
Canada 8,257; Sweden 4,904; United King- 
dom 2,200. 


Sweden 8,461. 
Sweden 16,385; France 13,503. 


West Germany 14,759; Denmark 12,488; 
East Germany 7,240. 

Finland 7,275; Sweden 5,531. 

Netherlands 59,164; Japan 4,447. 


See footnotes at end of table. 
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Table 3.—Norway: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals—Continued 
Iron and steel —Continued 
Semimanufactures: 
Bars, rods, sections. _.._...- 218,856 231,363 France 62,461; West Germany 48,442; 
Belgium-Luxembourg 44,064. 
Plates and sheets. ._.......- 410,653 453,390 United Kingdom 111,444; Sweden 77,301; 
West Germany 76, 135. 
Hoop and strip...-..-..---- 65,696 64,740 Belgium-Luxembourg 35,875; France 7,958; 
United Kingdom 6,831 
Rails and accessories___...-_ 19,972 11,529 Sweden 4,189; United Kingdom 3,851. 
Wire AA A 10,524 11,189 Belgium-Luxembourg 5,701; United King- 
om A o 
Tubular products..-..-..-..-.- 54,929 65,680 West Germany 25,562; Sweden 11,178; 
United Kingdom 10, 756. 
Castings and forgings.....- 247 388 United Kingdom 144; ‘Sweden 134. 
Total semimanufactures.. 780,877 838,279 
i SC oxide and hydroxide..__._.. 1,564 1,572 West Germany 1,334. 
ead: 2 
Oxid- conca a a ee 895 1,139 West Germany 501; United Kingdom 452. 
ed EE 154 115 All from Sweden. 
Unwrought 9,487 11,387 Peru 3,581; Denmark 2,349; Republic of 
South Africa 1,904. 
Semimanufactures.____._.__.__- 1,292 1,439 Netherlands 456; Belgium-Luxembourg 396. 
Magnesium... 143 137 United States 124. 
Manganese: 
OPC a esr ae Bo le a oaas 510,111 488,562 Saana 189,288; Brazil 85,552; British Guiana 
Lë d TEEN 229 265 Japan 115; Netherlands 91. 
Mercury... 76-pound flasks. ` 667 609 United States 493; Sweden 87. 
Molybdenum- -------------------- 1 8 United States 4 ; Austria 3. 
Nickel: 
MË ee ES 60,719 61,374 Canada 61,364. 
EE 2,771 1,875 United States 1,073; United Kingdom 781. 
Unwrought 2... 0. 68 188 United Kingdom 165. 
e e including 247 271 United Kingdom 113; West Germany 79. 
anodes : 
Silver and platinum-group metals: 3 
Silver, thousand troy ounces. _ 3,616 3,136 United Kingdom 1,740; West Germany 
unwrought or partly worked. 1,295. 
Plati- thousand troy ounces. . 3,408 3,151 United Kingdom 2,090; Belgium-Luxem- 
num and platinum-group metals bourg 546. 
Sweepings, scrap, kilograms. - 28 NA 
residues. ? 
Tin: 2 
SeraD EES long tons. - 19 94 Sweden 55; Finland 39. 
Unwrought._________-_- do____ 597 594 United Kingdom 214; Denmark 102; 
Netherlands 101. 
Semimanufactures..___._.. do___- 296 354 United Kingdom 315. 
Titanium: 
Ore: aces eee ee ee 184 286 Australia 256; Italy 10. 
Dioxide... == Se eee osa 9,137 NA 
Tungsten, wire and Dowder 3 1 Mostly from Netherlands. 
Uranium ?___.___.___--- kilograms- - 71 NA 
Other value, thousand dollars. ` $299 $418 United Kingdom $347. 
radioactive material. 
Zinc: 
Oruro a 103,150 87,087 ER 63,072; Australia 13,197; Canada 
0,098. 
SCAN A aoe eee 1,085 1,388 Sweden 659; France 500. 
Unwrought ?______-____________. 5,404 1,190 Poland 596; France 167; Denmark 124. 
Semimanufactures 2___________- 1,977 1,937 France 800; Belgium-Luxembourg 565. 
Oxide- ota tasa ul ett 918 1,130 Poland 455; Sweden 314; West Germany 204. 
Other, n.e.s.: 
Ores of nonferrous metals..__.._.. 202 234 Australia 207. 
Metal-bearing ashes and residues. 230 255 Sweden 209. 
Oxides of strontium, barium, 175 152 United Kingdom 53. 
magnesium. 
Metallic oxides, for paint....._. -.-.-.-.- 5,366 West Germany 3,942. 
Metalloids-------------------- 18 12 Sweden 10. 
Alkali, alkaline-earth and rare- 3 1 NA. 
earth metals. 
Pyrophoric alloys___..___.__.-- 3 4 United Kingdom 2. 
Metal, including semimanufac- 236 469 Republic of South Africa 188; U.S.S.R. 125. 
tures and scrap. 
Nonmetals: 
Abrasives: 
Natural (emery, corundum, 338 398 Netherlands 160; West Germany 52; United 
pumice, etc.). States 50. 
Artificial corundum... .______-- 619 943 West Germany 620; Austria 181; France 130. 


See footnotes at end of table. 
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Table 3.—Norway: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Nonmetals—Continued 

Asbestos_________.----__-_------- 5,099 5,580 Canada 2,653; Southern Rhodesia 1,211. 

Barite, including witherite_..__._....- 461 1,917 United States 673; United Kingdom 520; 
mainland China 370. 

Borates, natural... ..........--.--.. 1,025 825 All from United States. 

Boric oxide and boric acid____..._..- 616 158 Italy 100. 

COMMON EEN 52,896 7,372 Denmark 2,581; United Kingdom 1,714. 

Ghalk:+=>00 20 do ac o ada ia ido 6,036 6,688 France 3,846; Denmark 1,237. 


Fullerisearth ---------------- 1,910 2,370 United Kingdom 2,281. 
¿EN AA r63,738 71,792 United Kingdom 70,968. 
Refractory and other clays. ...-. 34,3815 35,778 United Kingdom 21,192; Czechoslovakia 


5,574; Sweden 2,439. 
Construction materials (bricks, 
tiles, etc.): 
Refractory____.__._.------ 22,679 23,974 Sweden 8,747; Denmark 4,077; United. 
Kingdom 3,964. 
ct thousand units.. 10,256 10,970 Denmark 9,920. 
ricks. 
value, thousand dollars. . $2,453 $2,649 Sweden $816; United Kingdom $443. 
Other nonrefractory. 
Cryolite and chiolite, natural__..._-. 4,294 4,513 All from Demark. 
Diamond and other precious and 
semiprecious stones: 
Industrial diamond....carats3?+__ 95,000 5,000 All from Sweden. 


Nonindustrial diamond, do.... 25,000 115,000 Belgium-Luxembourg 80,000; United King- 
unset. dom 20,000. 
Other, natural and kilograms.. r 307 383 West Germany 338. 
synthetic stone. 
Diatomite and other siliceous earths. 3,940 4,382 Denmark 2,033; United States 1,828. 
Dolomite- AAA O De 15,829 4,693 United Kingdom 2,357; West Germany 950. 
Earth ngments ---__------------- 498 454 ler one 142; United Kingdom 80; 
pain 79. 
Felder aa 483 930 Ali from Sweden. 
Fertilizer: 
Raw materials: 
Phosphate rock... 173,371 226,090 U.S.S.R. 173,984; Morocco 35,928. 
Sodium nitrate..._...-...--- 11 147 All from West Germany. 
Manufactured: 
Nitrogenous-----.--------- 10,591 475 United Kingdom 245. 
EE including basic 5,674 7,832 Belgium-Luxembourg 4,443; Sweden 2,308. 
slag. 
Potaagie 121,670 157,608 SDAN cake France 34,796; West Germany 
24,248. 
Other ou tcassanml dass 138,822 97,441 Netherlands 79,539. 
Ammonia, anhydrous. -_..----- 20,654 24,488 West Germany 23,934. 
AAA AA 1,313 1,358 Denmark 1,064; France 292. 
Fiuorsnar 2 -2-2-2222 --------- 3,144 2,782 ere Kingdom 1,271; mainland China 
1,100. 
Graphite: = 220. J5222 senses ed 2 284 459 United Kingdom 282; West Germany 99. 
Gypsum, including calcined.._......-. 60,758 77,688 Poland 52,101; France 23,799. 
Hydrogen value, thousand dollars. _ $30 $27 Netherlands $12. 
and rare gases. 
¡AAA O E 15,851 14,813 Denmark 10,398. 
Limestone, for flux, cement, etc... 174,416 181,070 United Kingdom 163,741; Sweden 10,744. 
Magnesite____._.__-._.______-__-- 3,957 3,753 Mainland China 2,025; Netherlands 1,112. 
Mita ANA A AN 6,477 4,981 India 4,775. 
Quartz and ouartzite NA 14,356 United States 10,542; Spain 3,475. 
EE 293,793 306,397 Netherlands 124,935; Spain 65,684; United 


Kingdom 37,766. 
Sodium and potassium compounds, 


"Caustic A 13,200 10,441 Netherlands 5,441; France 4,302. 
Caustic potaah ------------- 1,519 1,390 Sweden 938. 


Stone, sand and gravel: 
Dimension stone: 


Crude: 
Granite, gneiss, etc 514 398 Sweden 358. 
Marble and other cal- 134 303 Italy 223. 
careous. 
SIAP. tati Eat 536 816 Denmark 529. 
Worked, all types. -_-....- 661 1,674 Sweden 1,179. 
Crushed stone and gravel...._._.. 2,765 3,425 Sweden 2,164. 
i E deeg er se E es 27,504 140,408 Belgium-Luxembourg 90,996; Sweden 15,294. 
Sulfur 
A oh ee oS E 56,375 41,576 United States 28,125; France 11,440. 
IA oon oe gece ss 1,638 42 West Germany 19. 
Sulfuric acid, including oleum... 3,650 19,155 Sweden 14,123. 
Tale and eteaute 4,073 4,889 Mainland China 2,928; United States 1,384. 


See footnotes at end of table. 
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Table 3.—Norway: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 
Nonmetals—Continued 
Other nonmetallic mineral materials. 31 , 487 
Inorganic bases, nen --...-------- 408 
Mineral fuels: 
Asphalt and bitumen, natural.__._... r1,548 
Carbon back. 2,449 
E E A a 366,328 
Coal derivatives... _-.-------------- 17,648 
COC EE 680 , 752 
Lignite and peat, including briquets- 1,298 
Petroleum: 
Crude..-----.-- thousand tons. - 2,754 
Petroleum refinery products: 
Gasoline. - -thousand tons. - 498 
Kerosine, including do ` ` 223 
jet fuel 
Distillate fuel oil. _._do. ... 1,2551 
Residual fuel oil... ` do 1,071 / 
Lubricants, includ- do. 48 
ing grease. 
value, thousand dollars. ` $77 
Petroleum gases. 
Bitumen thousand tons.. 294 
and other. 
r Revised. NA Not available. 


1 Not including artificial corundum. 
2 Including alloys 
s Calculated fron quantities reported in kilograms. 


1966 Principal sources, 1966 
42,070 West Germany 34,777; East Germany 6,924. 
343 West Germany 127; United Kingdom 95; 
mainland China 52. 
1,633 United Kingdom 778; United States 418. 
3,088 United Kingdom 1, 769; Netherlands 6560; 
United States 479. 
372,067 United States 173,811; United Kingdom 
104,967; Poland 54,391. 
19,563 United Kingdom 11,249; Poland 4,234. 
741,916 o ae 584,984; West Germany 
2,308 Sweden 2,209. 
2,934 Venezuela 1,257; Irag 705; Libya 577; Saudi 
Arabia 349. 
511 United Kingdom 164; Netherlands 125; 
West Germany 75. 
340 United Kingdom 184; Netherlands 83; 
Denmark 25. 
2,929 Kees? EE 1,106; Netherlands 823; 


54 United Kingdom 22; United States 16; 
Netherlands 7. 
$108 Denmark $62; France $40. 
291 


United States 165; United Kingdom 68. 


4 Including spiegeleisen, cast iron, powder, sponge, etc. 


COMMODITY REVIEW 


METALS 


Aluminum.—Norwegian imports of alu- 
mina increased to nearly 700,000 tons in 
1967 as output of primary metal contin- 
ued to rise. The production gain, how- 
ever, was accompanied by a 10-percent 
drop in exports of aluminum and alloy 
ingot compared with 1966. Shipments to 
the United States declined by nearly 
30,000 tons. 

The industry’s productive capacity con- 
tinued to increase. At Karmoy on the 
Southwest coast, A/S Alnor began pro- 
duction of metal from a new 80,000-ton- 
per-year reduction plant. Two potlines 
were in production by yearend, and con- 
struction of a fabricating plant was ex- 
pected to be completed by mid-1968. A/S 
Alnor is 51 percent owned by Norsk Hydro- 
Elektrisk ` Kvaelstofaktieselskab (Norsk 
Hydro) and 49-percent by Harvey Alu- 
minum, Inc. Alumina for the plant was 
being supplied from the new Harvey fa- 
cility at St. Croix in the Virgin Islands. 

The new smelter at Husnes was re- 
portedly operating at full 60,000-ton ca- 


pacity by the end of 1966. The Husnes 
facility is operated by Sor-Norge Alumi- 
num A/S, a company formed by Swiss 
Aluminum, Ltd., the Compadec group,’ 
and Norwegian interests. 

Significant expansions of productive ca- 
pacity at the Sunndalsora and Mosjoen 
smelters were also nearing completion. 
Annual capacity at Sunndalsora was be- 
ing increased to 100,000 tons and at 
Mosjoen to 85,000 tons. Completion of 
both projects was expected during 1968. 
The Sunndalsora plant and a 110,000- 
ton-capacity smelter at Ardal are oper- 
erated by A/S Ardal og Sunndal Verk 
(ASV), now jointly owned by the King- 
dom of Norway and Alcan Aluminium, 
Ltd. (Alcan). The Mosjoen smelter is 
owned by Mosjoen Aluminium A/S, a 
joint venture of Elektrokemisk A/S and 
the Aluminum Company of America. 
Output capacity was also increased in 
1967 by Det Norske Nitrid A/S (DNN), 
jointly owned by Alcan and British Alu- 


—— mëng, me 


2 Compagnie pour l'Etude et le Développement 
des Echanges Commerciaux, of Paris. 
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minium Co., Ltd. DNN operates a 19,000- 
ton-capacity smelter at Tyssedal and 
another with an 11,000-ton capacity at 
Eydehavn. These developments were ex- 
pected to increase Norwegian productive 
capacity for primary aluminum to about 
490,000 tons annually in 1968. 

In late 1967, preliminary work was 
begun by Mosjoen Aluminium A/S at 
Lista, on the southern coast, for con- 
struction of a 30,000-ton smelter sched- 
uled for completion in 1970. 

The acquisition by Alcan of a 50-per- 
cent interest in ASV followed an agree- 
ment signed by the company and the 
Norwegian Government on December 16, 
1966. The transaction was completed in 
January, with the Alcan expenditure of 
stock and promissory notes valued at an 
estimated $40 million. Under the agree- 
ment, Alcan also transferred to ASV its 
50-percent interest in A/S Norsk Alumi- 
nium and the latter's fabricating subsidi- 
ary, A/S Norsk Aluminiumindustri, but 
apparently retained its 50-percent inter- 
est in DNN. As of mid-1967, the Nor- 
wegian Government had acquired 1.13 
million shares of Alcan common stock 
from these transactions. 

Norway strongly protested proposals by 
the British Government and several in- 
ternational companies in 1967, to estab- 
lish aluminum smelters in the United 
Kingdom with an aggregate productive 
capacity of 120,000 to 240,000 tons an- 
nually by 1974. The protests were based 
on the allegation that establishment of 
such an industry in the United Kingdom 
would be subsidized as much as 40 per- 
cent under the British system of invest- 
ment grants, and that such aid would be 
contrary to agreements of the European 
Free Trade Association in which the two 
countries are members. The British stated, 
however, that no subsidy would be in- 
volved. Norway presently supplies one- 
third of British aluminum imports, with 
deliveries of more than 100,000 tons in 
1966 and 1967. 


Cobalt.—Production of cobalt at the 
Kristiansand refinery may not have been 
much less than in 1966, but exports fell 
nearly 50 percent in 1967. The sharp de- 
cline was apparently due to the large 
quantities of cobalt sold at relatively low 
prices from the U.S. stockpile in 1967. 
U.S. imports of cobalt from Norway 
totaled only 275 tons in 1967, compared 
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with 638 tons in 1966 and 879 tons in 
1965. 


Copper.—The national output of cop- 
per concentrate, which has remained close 
to 30,000 tons for more than 10 years, 
was expected to increase by about 50 per- 
cent in mid-1968 when the new Tverfjel- 
let pyrite mine near Hjerkinn is sched- 
uled to reach full production. Copper con- 
centrate produced at this mine is expected 
to constitute more than half the value of 
production but will account for only about 
6 percent of the volume. Presumably, the 
concentrate will be exported. Practically 
all of the copper concentrate produced in 
Norway is a byproduct of pyrite opera- 
tions. 

Exports of copper concentrate declined 
to 13,200 tons in 1967 while shipments of 
unrefined copper, normally about 5,000 
tons, increased to 6,500 tons. Exports of 
blister copper usually represent output of 
the Sulitjelma smelter. Refined copper is 
produced only at the Falconbridge nickel 
refinery, and is derived from copper- 
nickel matte imported from Canada. Ex- 
ports of refined copper increased slightly, 
to 14,200 tons. 

The Ministry of Industry and Nor- 
wegian private interests discussed the ex- 
ploration of cupriferous pyrite deposits in 
the Grong and Bidjovagge districts of 
northern Norway during 1966, but no 
results were available. 


Iron and Steel.—Iron Ore.—Unexpect- 
edly heavy export orders were responsible 
for the 31-percent increase in production 
of iron ore in 1967. Exports were 900,000 
tons higher than in 1966 and included 
2.24 million tons of concentrates and 
143,000 tons of pellets and sinter. A/S 
Sydvaranger, which accounted for about 
85 percent of the exports and 60 percent 
of total production, had cut back produc- 
tion in 1966 because of reduced domestic 
and foreign demand and had planned to 
produce only 1.25 million tons in 1967. 
However, export orders totaled 1.4 million 
tons by April, and by the end of May the 
company was producing at maximum ca- 
pacity. Annual output capacity of the 
company’s facilities at Bjornevatn and 
Kirkenes had only recently been increased 
to 2.4 million tons from 1.7 million tons 
in 1965. A 1.2-million-ton pelletizing plant 
was also scheduled for completion in 1968. 

The Rana mine of A/S Norsk Jernverk 


probably accounted for about 20 percent 
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of the increase in national production in 
1967. Beginning production in late 1964, 
this mine produced 465,000 tons of mag- 
netite and hematite concentrates in 1965 
and 667,000 tons in 1966. Most of the 
mine’s output is used for production of 
pig iron at Mo-i-Rana. 

Domestic consumption of iron ore in 
1967 was estimated at 1.1 million tons, 
compared with 1.06 million tons in 1966. 
Imports were further reduced to 2,800 
tons. 


Ferroalloys.—Production and export of 
ferroalloys were again at record levels in 
1967. Exports rose to 533,000 tons valued 
at $62 million. Ferrosilicon accounted for 
most of the increase.* Imports of ferro- 
alloy raw materials in 1967 included 
63,000 tons of chromite and 535,000 tons 
of manganese ore with a total value of 
$17.5 million. 

Elektrokemisk A/S (Elkem) began pro- 
duction of ferrosilicon in June at its new 
Salten Verk plant north of Fauske, in 
northern Norway. Until completion of the 
company’s Siso hydroelectric powerplant 
at the end of 1968, the Salten Verk fur- 
‘nace will be operated at 60-percent load 
on power supplied by Norsk Hydro in 
Glomfjord. The furnace is rated at 40,000 
kilovolt-amperes, and has a_ production 
capacity of 40,000 tons annually. 

On January 1, 1967, Elkem took over 
the management of Porsgrunn Elektro- 
metallurgiske A/S (PEA). At the time of 
purchase in 1966, PEA annual produc- 
tion capacity was 20,000 tons each of 
ferrosilicon, ferromanganese, and silico- 
manganese. A new silicomanganese fur- 
nace was being added to the plant in 
1967, which will reportedly increase ca- 
pacity by 20,000 tons in early 1968. Be- 
cause of air pollution problems, produc- 
tion of ferrosilicon may be shifted from 
Porsgrunn to another Elkem facility. 

At the end of 1967, the effective an- 
nual output capacity of Elkem plants was 
apparently 135,000 tons of ferroalloys, in- 
cluding 95,000 tons of ferrosilicon. 

In other developments, a new 24,000- 
kilovolt-ampere ferrosilicon furnace began 
production in June at the Alvik works of 
A/S Bjolvefossen. Tinfos Jernverk report- 
edly increased its ferrosilicon capacity 
from 50,000 to 80,000 tons annually. At 
Sarpsborg, A/S Hafslund was building a 


new ferrosilicon facility that will increase 
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the company’s annual productive capacity 
by 29,000 tons in 1969. 

In early 1967, Orkla Grube Aktiebolag 
announced that its application for a power 
concession to supply a new 24,000-kilo- 
volt-ampere furnace at Thamshavn had 
been refused by the Government. The 
application was filed by Orkdal Norwegian 
Ferroalloys A/S, a new company formed 
in late 1966 by Orkla Grube and a Dutch 
firm, Oxyde Maatschappij vor Ersten en 
Metalen N. V. The company planned to 
produce ferromanganese or silicomanga- 
nese, in addition to the present output of 
ferrosilicon, and to market the alloys in- 
dependently of the Norwegian Ferrosili- 
con Producers Association. 

Norwegian exports of elemental silicon 
have nearly doubled since 1965. Ship- 
ments in 1967 totaled 14,482 tons. 

Consumption of ferroalloy raw ma- 
terials by the metallurgical industry in 
1966 included 446,000 tons of manga- 
nese ore, 68,700 tons of chromite, 
432,000 tons of quartz, and 726 tons of 
elemental silicon. Consumption of ferro- 
alloys by the same industry was 40,400 
tons. 


Iron, Steel, and Rolled Products.—- 
Output of pig iron and crude steel in 
1967 was estimated at about 85 and 95 
percent of the respective production ca- 
pacities. While no details were available, 
production and consumption patterns 
were probably much the same as in 1966. 
A/S Norsk Jernverk and Christiania 
Spigerverk remained the principal pro- 
ducers, and the former company probably 
accounted for most of the increases in 
metal output. Production of iron and steel 
by these companies in 1965 and 1966 
follows, in thousand metric tons: 


A/S Norsk Christiania 

Jernverk Spigerverk 

1965 1966 1965 1966 

Pig iron-.-..-...---- 446 550 78 81 


Steel: 
Crude,ingots.. 492 543 139 139 
Rolled e 400 e 450 113 114 


e Estimate. 


All pig iron was made in electric fur- 
naces. Output by Norsk Jernverk at Mo-1- 
Rana was based mainly on iron ore from 


3 Production, export, and productive capacity 
of ferrosilicon is reported only on a 45-percent- 
silicon basis. 
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the Rana mine, supplemented by ore from 
the Sydvaranger and Fosdalen mines. Pig 
iron produced by Christiania Spigerverk 
was made at Svelgen by the Bremanger 
Smelting Works from ore produced at the 
Rodsand mine. Part of the basic product 
at Svelgen, pig iron containing vanadium 
and titanium, was marketed as such, and 
part was further processed to a high- 
purity pig iron. 

About 40 percent of the steel made by 
Norsk Jernverk in 1966 and all of that 
made by Christiania Spigerverk was pro- 
duced in electric furnaces, largely from 
scrap. The remaining share of Norsk 
Jernverk steel was produced in Linz- 
Donawitz converters, apparently exclu- 
sively from pig iron. 

Exports of pig iron in 1967 declined 
to 155,000 tons, apparently because of 
reduced purchases by Italy and the United 
Kingdom. Exports of billets, slabs, and 
other crude forms of steel increased to 
175,000 tons, owing mainly to increased 
shipments to Denmark and the United 
Kingdom. Except for these commodities, 
changes in the quantities of iron and 
steel traded in 1967 compared with 1966 
did not appear significant. Exports of 
iron and steel in 1967 were valued at 
$60 million, and imports were valued at 
$133 million. 

Norway continued to depend on im- 
ports for the larger share of its steel re- 
quirements, especially the sheet and plate 
steel which makes up about 40 percent of 
domestic consumption. Imports of the lat- 
ter items in 1967 totaled 466,000 tons, in- 
cluding 285,000 tons of heavy plate that 
is primarily used by the shipbuilding in- 


dustry. 

Inadequate rolling facilities for flat 
products, distance from markets, and 
competition from West European steel 


producers continued to be serious prob- 
lems for A/S Norsk Jernverk, and an op- 
erating loss was again reported for the 
State-owned company in 1967. Plans to 
reorganize and refinance the company 
with the assistance of Christiania Spiger- 
verk and Elektrokemisk A/S, proposed 
in 1965 by the Backe investigative com- 
mittee, were apparently abandoned by 
1967. 


Lead and Zinc.—Exports of lead con- 
centrates totaled 7,100 tons in 1967, re- 
flecting the slight drop in production. 
The Bleikvassli mine at Korgen normally 


589 


accounts for 85 to 90 percent of the total 
output, with a few hundred tons an- 
nually contributed by Bergverkselskapet 
Nord-Norge A/S in Nord-Rana. Imports 
of pig lead totaled about 9,500 tons in 
1967. 

These two companies also account for 
more than halt of the mine-zinc output. 
A breakdown of zinc concentrate pro- 
duction, by company, for 1965 and 1966 
follows: 


Production 
Company (metric tons) 
1965 1966 
A/S Bleikvassli Gruber. 10,237 9,900 
Bergverkselskapet Nord-Norge 
PS ain A A ,217 5,604 
Folldal Verk A/S___________- 4,276 4,878 
A/S Sulitjelma Gruber. — 2,745 2,625 
Killingda: Grubeselskab . ....-_ 2,077 1,930 
A/S Vigsnes Kobberverk..-..- 396 996 
o A -2-2-2-2 r 24,948 r 25,933 
r Revised. 


Folldal Verk A/S expects to produce 
an additional 4,500 tons of zinc concen- 
trates annually by mid-1968 from its py- 
rite mine at Tverfjellet. 

Det Norske Zinkkompani A/S was re- 
portedly expanding the output capacity 
of the Eitrheim zinc smelter to 64,000 
tons annually. Exports of slab zinc de- 
clined to 36,100 tons in 1967. 

Magnesium.—Output of magnesium by 
Norsk Hydro for the year ended June 30, 
1967, was approximately 28,800 tons. 
Sales of metal during the same period 
increased to about 33,000 tons compared 
with 27,500 tons in 1965-66, and sales 
of magnesium oxide increased 50 percent. 
The company continued to improve plant 
facilities at Heroya, and the capacity for 
metal production was expected to reach 
36,000 tons annually during 1968. Con- 
struction of the magnesium-fabricating 
facility at Rjukan was believed to have 
been completed in 1967. 

Exports of magnesium in 1967 totaled 
30,112 tons valued at about $17 million. 


Nickel.—Imports of copper-nickel matte 
from Canada were 14 percent less than 
in 1966, the lowest since 1964. The value 
reduction of $5 million was only 8 per- 
cent less than that for 1966, apparently 
owing to the rise in prices for nickel in 
the latter part of the year. Exports of 
nickel also declined 5 percent, but in- 
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creased in value by $3.7 million compared 
with 1966. The United States continued 
to be the principal buyer, although ship- 
ments were 1,170 tons less than in 1966. 
Exports to Sweden increased to 5,700 tons. 


Platinum-Group Metals.—Exports of 
platinum-group metals in 1967 increased 


1965 
Platinum: 
Grains, nuggets- ---------------------- 3,000 
ek, soo ss Se ea ee ee eae 3,630 
Pala diurna >. ee ie ee ee 7,699 
A AE A a Seales NA 
Total cis Se a ts a ee ot ss NA 


NA Not available. 


Troy ounces 
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by 35 percent compared with 1966, de- 
spite the reduced output of nickel and 
copper at the Kristiansand refinery. The 
bulk of the shipments continued to go to 
the United States. U.S. imports for con- 
sumption of these metals from Norway 
for the past 3 years follows: 


Value, thousands 


1966 1967 1965 1966 1967 
3,350 5,170 $404 $459 $673 
3,175 1,275 490 431 166 
5,150 4,676 233 170 200 
1,935 4,485 NA 280 587 
13,610 15,606 NA 1,340 1,626 


Source: U.S. Department of Commerce, Bureau of the Census. 


Titanium.—A/S Titania reportedly 
planned to produce 400,000 tons of ilmen- 
ite concentrate in 1967. Exports totaled 
350,000 tons, and an additional 50,000 
tons was expected to be delivered to the 
titanium dioxide plant of A/S Titan at 
Fredrikstad. Expansion of the titania 
plant, reportedly to a production capacity 
of 15,000 tons annually, was completed 
during 1966. Although no data on titania 
production have been released, imports 
of this commodity in 1967 were only 
1,123 tons compared with 9,100 tons in 
1965. 


Vanadium.—Christiania Spigerverk in- 
creased production of ferrovanadium at 
Svelgen in 1967. Exports for the year 
were 178 tons, valued at about $506,000 
as compared with 22 tons in 1966. The 
vanadium was formerly recovered only 
as slag during the production of oxygen- 
blown pig iron. The company produces 
75,000 to 80,000 tons of vanadium-tita- 
nium pig iron annually, part of which is 
sold and part of which is further refined. 
The source of vanadium is magnetite 
concentrate from the company’s Rodsand 
mine at Nesset. 


NONMETALS 


Cement and Other Construction Ma- 
terials.—The rise in cement production 
in 1967 was due to increased capacity of 
the two major cement producers and to 
increased export sales. A new rotary kiln, 
installed in 1967 by A/S Christiania Port- 


land Cementfabrik, increased the com- 
pany's annual productive capacity to 1.1 
million tons. In 1966, A/S Dalen Port- 
land Cementfabrik had increased the ca- 
pacity of its Brevik works to 1.2 million 
tons annually by installation of a 23-foot 
Aerofall mill. The latter company prob- 
ably accounted for the larger share of 
Norwegian exports of cement in 1967, 


which totaled 613,000 tons valued at 
$5.4 million. 
Exports of feldspar increased nearly 


20 percent in 1967, to 107,000 tons. The 
total included 63,000 tons of nepheline 
syenite, production of which has been in- 
creasing since 1961. The nepheline syenite 
is produced by A/S Norsk Nefelin, a sub- 
sidiary of Christiania Spigerverk at Stjer- 
noy in the northern Lofoten islands. It is 
used in the glass and ceramics industries. 

Exports of unfinished building stone, 
largely consisting of an iridescent dark 
syenite called “labrador,” totaled nearly 
50,000 tons in 1967 and were valued at 
$3.7 million. 


Fertilizer Materials.—Exports of manu- 
factured fertilizers in 1967 declined by 
300,000 tons and by $12 million in value 
compared with 1966. The decline ap- 
peared to be due mainly to unfavorable 
market conditions for lime nitrate, the 
principal export item. Production of 
lime nitrate had been cut back by Norsk 
Hydro in late 1966, and exports in 1967 
were 400,000 tons less than during the 
previous year. On the other hand, im- 
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ports of potash and raw phosphate were 
higher than in 1966 and there was in- 
creased production and export of “com- 
plete” fertilizer. Norsk Hydro's produc- 
tion capacity for “complete” fertilizer in- 
creased by 400,000 tons annually, with 
completion of a new plant at Heroya in 
October. The company also granted 
worldwide, nonexclusive license for its 
Nitrophosphate process to Wellman-Lord, 
Inc., of Lakeland, Fla., in 1967. 

Construction of a large ammonia plant 
at Heroya was continued by Norsk Hydro. 
Blasting work for underground storage of 
naphtha was completed in May, and the 
entire plant was to be completed early in 
1968. The plant will have an annual pro- 
ductive capacity of 350,000 tons of am- 
monia using a steam-reforming process 
with naphtha as raw material. Output of 
ammonia by the company during the op- 
erating year ended June 30, 1967 was 
450,000 tons. 


Pyrite and Sulfur.—The 5-year decline 
in pyrite production was expected to be 
reversed in 1968 by operations at the 
Tverfjellet mine developed near Hjerkinn 
by Folldal Verk A/S, a subsidiary of A/S 
Borregaard. Pyrite production at Tverfjel- 
let was expected to reach the planned rate 
of 220,000 tons annually by August 1968. 
The pyrite will be shipped to the parent 
company's new sulfuric acid plant, com- 
pleted in late 1966, at Sarpsborg, near 
Fredrikstad. This plant may have been 
largely responsible for the nearly 50-per- 
cent increase in Norwegian production of 
sulfuric acid that took place during 1967. 
Crude ore reserves at Tverfjellet, localized 
in three orebodies ranging in thickness 
from 26 to 100 feet and extending to a 
minimum depth of 1,200 feet, were stated 
to be 8 million tons. The planned rate of 
ore extraction was 400,000 tons annually 
and may be increased to 600,000 tons. 
The mine will also produce significant 
quantities of copper and zinc. 

The increase in production of sulfuric 
acid in 1967 was accompanied by a de- 
cline of 70,000 tons in exports of pyrite 
and an increase of 55,000 tons in exports 
of roasted pyrite compared with 1966. 
Imports of elemental sulfur were reduced 
about 10 percent, to 37,750 tons. Most of 
the elemental sulfur is used by the paper 
industry, which consumed 32,500 tons in 
1966 in addition to 62,000 tons of pyrite. 

The Borregaard company negotiated a 
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long-term contract in 1966 to supply sul- 
furic acid to A/S Titan, the Norwegian 
manufacturer of titanium dioxide at 
Fredrikstad. The latter company, a sub- 
sidiary of the National Lead Co., repre- 
sents about half of the potential market 
for acid from _ Borregaard’s Sarpsborg 
plant. 

Orkla Grube AB was building a new 
concentration plant at Lokken. The plant 
will have a capacity of 210 tons of pyrite 
per hour and is scheduled for production 
in mid-1968. 


MINERAL FUELS 


Coal and Coke.—Production and ex- 
port of coal in 1967 from West Spitz- 
bergen, Norway's only domestic source, 
were about the same as in 1966. The 
sole operating company, Store Norske 
Spitzbergen Kulkompani A/S, presum- 
ably continued trial mining at a new 
location near Longyearbyen. The test op- 
eration was scheduled for a 2-year period, 
beginning in the summer of 1966. Pro- 
duction will begin in 1969 if the new 
mine proves to be economic. 

Spitzbergen exported 140,000 tons of 
coal in 1967, primarily to West Germany. 
Imports of coal increased to 422,000 tons, 
mostly from the United States. Coking 
coal from West Virginia was being used 
successfully by Norsk Koksverk A/S in a 
mixture with Spitzbergen coal to produce 
metallurgical coke for the steelworks at 
Mo-i-Rana. The State-owned company 
had been unable to fulfill delivery con- 
tracts for coke, as well as for byproduct 
ammonia in 1965, but apparently met 
production requirements in 1966. 

Imports of coke in 1967 declined by 
110,000 tons while exports were un- 
changed from the 1966 level. Industrial 
consumption of oven coke in 1966 was 
about 610,000 tons, of which 515,000 
tons was consumed by the metallurgical 
industry and 85,000 tons by the basic 
chemicals industry. Total consumption of 
gas coke was about 300,000 tons. In- 
dustrial consumption of coal in the same 
year was 602,000 tons, including 300,000 
tons in cokeworks and 100,000 tons in 
the iron and steel industry. 


Petroleum.—Exploration for oil and 
gas in the Norwegian continental shelf 
areas was continued in 1967 by several 
company groups, but no commercial 
discoveries were reported. Traces of oil 
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or gas were .reported from two of the 
four holes drilled by Esso Exploration 
Norway, Inc., and the firm planned to 
begin drilling a fifth hole in the fall. 
Drilling at Blahuken, Spitzbergen, begun 
in 1965 by Caltex (California Asiatic 
Oil Co. and Texaco Overseas Petroleum 
Gol, apparently gave unfavorable re- 
sults, and operations were discontinued 
in 1966. A/S Petronord, owned 20 per- 
cent by Norsk Hydro and 80 percent by 
a group of seven French companies, ap- 
parently concluded an agreement with 
the Phillips group (Phillips Petroleum 
Co., with subsidiaries of Petrofina, S.A., 
and Ente Nazionale Idrocarburi) by 
which each organization acquired a 20- 
percent interest in the other’s concession 
area. The Phillips group was expected 
to begin drilling its first hole in late 
1967, about 65 miles south of Esso’s fifth 
hole. 

A Norwegian banking group acquired 
31 percent of Syracuse Norge A/S, which 
has exploration concessions southwest of 
Lista. The company reportedly carried 
out 1,000 miles of seismic surveying, and 
drilling was expected to begin in 1968. 

A group of American and European 
oil companies, headed by Standard Oil 
Co. of Indiana, was expected to begin 
drilling off the western coast of Norway 
in 1967 from a converted 23,000-ton 
whaling ship. The ship has been out- 
fitted especially for deep-water drilling. 


Crude Oil Refining—Imports of crude 
oil in 1967 increased to nearly 3.2 million 
tons. A/S Norske Esso continued to ex- 
pand the capacity of its Slagen refinery, 
and planned to increase crude oil storage 
capacity by 80 percent, to 500,000 cubic 
meters. The refinery was expected to 
have a processing capacity of 4 million 
tons annually in 1968. 
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The Sola refinery of A/S Norske Shell 
near Stavanger was scheduled for com- 
pletion in early 1968. The plant will 
have a processing capacity of about 2 
million tons annually and underground 
storage for 220,000 tons of crude oil. 


Petroleum Products. — Domestic con- 
sumption of petroleum products for en- 
ergy uses in 1965 and 1966 follows: 


Consumption 
(thousand 

Product metric tons) 
1965 1966 
Gasoline. 22222222L 647 685 
Jet fuel 222222222222 81 124 
Kerosine. 2 2 22222222222 143 190 
Distillate fuel ol, 762 891 
Residual fuel ol `, 2,498 2,918 
Liquefied petroleum eng. ` 10 13 
Refinery fuel.. 2 2 -22 22 222. 90 100 
Ota soso Soa lt 4,231 4,921 


Source: Organization for Economic Cooperation 
and Development, (OECD) (Paris). Basic Statistics 
of Energy 1952-66. Paris, 1968, pp. 231-233. 

Increased output of refinery products 
was accompanied by a leveling-off of the 
trend in imports. Total imports rose by 
only 27,000 tons in 1967 whereas the in- 
crease in 1966 was more than 700,000 
tons. The main reduction was in fuel 
oils, imports of which declined by 107,- 
000 tons. Imports of petroleum coke, an 
important item for the country’s electric 
furnaces, rose from 172,000 tons in 1966 
to 193,000 tons in 1967. Imports of 
kerosine and white spirit declined by only 
15,000 tons, although substantial produc- 
tion of these commodities was reported 
for the first time in 1967. 

An increase of 80,000 tons in total 
product exports in 1967 resulted from 
increased shipments of gasoline and fuel 
oils. 


The Mineral Industry of Pakistan 


By J. M. West? 


During 1967, Pakistan’s first steel mill 
of any size opened at Chittagong in East 
Pakistan; pianning continued on one or 
more steel mills in West Pakistan. An oil 
refinery was being completed at Chitta- 
gong, and expansions of refining capacity 
at Karachi were planned. Natural gas 
was used more widely and oil discoveries 
were reported. With the Government's 
interest in promoting agriculture, a num- 
ber of fertilizer plants were in planning. 

Pakistan contributed little to world 
mineral supplies; its limited mineral ex- 
ports included mainly cement, chrome 
ore, marble, oil products, and salt. It’s 
trade balance remained in deficit despite 
efforts to expand exports, partly because 
of necessary imports of basic commodities 
such as crude oil, steel, nonferrous metals, 
fertilizers, and coal. Cement exports from 
West Pakistan continued to partially off- 
set cement imports necessary for East 
Pakistan. 

According to preliminary estimates, 
Pakistan’s gross national product rose by 
5.2 percent during the financial year 
ending March 31, 1967, and for 1967 
was reported at $4,280 million? (in cur- 
rent prices). The index of mining, a 
guide to mineral industry activity, reached 
193.0 in 1966-67 (base year 1959-60= 
100), only a few points higher than in 
1965-66. Inflationary pressures continued 
and the overall wholesale price index 
rose 14 percent in 1966-67 compared 
with a 4.5 percent rise in 1965-66. In- 
dustrial output was not up as much as 
expected, partly because of power short- 
ages, attributed to low river flows and 
breakdowns at several power stations in- 
cluding Multan, in West Pakistan, and 
Karnaphuli, in East Pakistan. A significant 
part of existing industrial facilities 
operated below capacity in 1967 because 
of continued raw materials shortages. In 
1967, the country’s population totaled an 
estimated 120 million people, nearly 55 


percent in the eastern part of the country 
that constitutes only about 15 percent of 
the total land area of some 365,530 square 
miles. Only a small fraction of the popula- 
tion was employed in the mineral industry; 
an estimate for coal mining employment 
was 13,000 workers. 

The Government continued to pursue 
its policy of international nonalignment 
and since confrontations with India in 
1965 has had little or nothing to do with 
that country in an economic way. 

Project aid was siower than anticipated 
in the original third 5-year plan (1965-— 
70), in part because of tight foreign ex- 
change and revisions emphasizing agricul- 
ture in preference to industry. Problems 
of importing goods have been intensified 
by freight surcharges since closing of the 
Suez Canal and by sterling devaluation. 

In August 1967, the Executive Com- 
mittee of Pakistan’s National Economic 
Council approved two new fertilizer 
projects involving United States firms— 
Hercules Corp. and Américan Cyanamid 
Co. It also decided the Fauji Foundation 
(domestic) should proceed with initial 
planning for a petrochemical complex at 
Karachi to utilize naphtha from local 
refineries. The Japanese firms, Hitachi 
Engineering Co. and Tokyo Engineering 
Co., and the West German firm of 
Hoechst A.G. were said to be interested 
in investing in this project. 

Projects approved by the Council in 
December 1967 included a comprehensive 
scheme for procurement, distribution, and 
sale of fertilizer in East Pakistan during 
the third 5-year plan and construction of 
a triple superphosphate plant at Chitta- 
gong. The Council also granted six oil 
exploration licenses to the quasi-Govern- 
ment Oil and Gas Development Corp., 


1 Physical scientist, Division of International 
Activities. 

2 Where necessary, values have been converted 
from Pakistan rupees (PRs) at the rate of 
PRs 4.76—US$1. 
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covering areas in both East and West 
Pakistan. 

Plans were discussed for development 
of gas resources in the Jaldi area of East 
Pakistan and oil and gas in the Sari area, 
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West Pakistan. For future power needs in 
East Pakistan, the Government anticipates 
having to draw on atomic power, so it has 
proposed a 140,000-kilowatt or larger 
nuclear power plant at Rooppur. 


PRODUCTION 


Production levels for most mineral com- 
modities in 1967 remained about the same 
as in 1966, with significant increases in 
output for only a few commodities such 
as chromite, cement, and gypsum. Domes- 
tic coal production supplied only one-third 


Table 1.—Pakistan: 


to one-half of requirements and projects 
were underway to expand mine operations. 
Output of natural gas continued a steady 
rise, partly due to increased fertilizer 
production. 


Production of mineral commodities ! 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Antimony: 
Concentrate. -.oocococoococcoooo...- 15 160 119 NA NA 
Metal content of concentrate *_._.... 8 82 61 NA NA 
Chromite. 2 ccc occ ainia aras 14,536 13,503 14,490 27,147 8 14,802 
Iron and Steel: 
Tron ore ?___..._._...._----_------.- 4,824 23,429 e 5,000 NA 
Crude steel... ooo. 311,590 12,169 NA NA NA 
Lead Oe te Se ha 22 NA NA NA 
Manganese ore 2-an 1,409 996 r 508 r 126 NA 
Nonmetals: 
Parite EEN 4,919 12,007 7,200 r 7,824 e 10,000 
Bentonite_____._______-__.------------ 432 290 NA NA NA 
Celestite o ooo 385 269 451 r 690 8 209 
Cement 4 .---.------- thousand tons. - 1,498 1,546 1,707 r 1,745 2,038 
China clay___________________----_---- NA 983 1,289 3,001 8 1,456 
Dolomite: cui tas 648 720 r 423 r 492 NA 
Fertilizer 8 ~~ 254,481 233,000 "239,000 * 189,000 213,124 
Fire clay A enee 35,900 16,790 13,610 r 31,500 89,201 
Fullers earth. -2-2-0 ------------ 12,800 7,000 11,828 5,435 NA 
GY NSUM ceca aia r 197,701 "195,369 *149,428  r112,995 874,291 
Limestone $___._..-...... thousand tons.. 1,418 1,900 1,850 2,256 81,263 
Magnesite___________-__-_-.___-__------ 878 617 523 r 736 2,042 
Ed BEE eee leet te ok ews 7,289 9,736 7,328 9,596 NA 
ce EE kilograms. - 726 4,318 6,858 N NA 
alt: 
Rock... thousand tons. . 242 197 271 r 262 8133 
Other-.----.--------------- do... 212 194 223 196 451 
Silica eand 23,870 25,965 30,947 36,684 NA 
POP oi een ee ee E E E N 1,500 N N NA 
Tale (reported as soapstone) ________._-- 1,870 2,559 2,844 3,283 81,600 
Mineral fuels: 
e A E EA thousand tons.. * 1,223 1,214 r 1,471 r 1,858 NA 
Natural gas $. --.-.-- million cubic feet.. 49,459 59,100 66,194 76,000 NA 
Petroleum: 
Crude..-.thousand 42-gallon barrels.. 3,514 3,743 3,943 2,502 NA 
Refinery products: 
asoline.. ---.--....... do 2,219 e 2,700 2,873 NA NA 
Kerosine... do____ 1,546 e 2 ,239 3,853 NA NA 
Distillate fuel ol. do... NA e 3,800 5,440 NA NA 
Residual fuel ol. do.... NA e 4,000 7,680 NA NA 
Lubricants... do__.. NA 97 95 NA NA 
Other. do. NA 188 792 NA NA 
Ne WEE do NA 13,019 20,083 NA NA 
e Estimate. r Revised. NA Not available. 


1 Except where otherwise noted, output is all from West Pakistan. 
2 Officially reported as iron ore but consists of test lots obtained during exploration which were not used to 


recover iron. 


3 Includes East Pakistan as follows: Ingot steel, 1968—2,118. 

4 Includes East Pakistan as follows: Cement, 1968—77. 

5 Includes: In 1966, urea, 131,169; superphosphate, 5,324; and ammonium sulfate, 41,511. In 1967, urea 
162,108; superphosphate, 5,265; and ammonium sulfate, 45,751. 


6 Includes East Pakistan. 
1 Includes bitumen only. 
8 Six months only. 
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TRADE 


Recent data on Pakistan's mineral com- 
modity trade are limited, but a few 
general statistics for the last several fiscal 
years (ending March 31) are reported. 


Value (million dollars) 


Of ail exports in 1966-67, about 13 
percent were done on the basis of barter, 
chiefly with Switzerland. Mineral com- 
modities comprised an estimated 10 per- 
cent of Pakistan's total export value and 
probably 20 to 25 percent of its import 
value, principally because of the quantity 


1964 1965 1966 of petroleum imported. 
meee one! A Generally, Pakistan has been finding 
improved markets in Communist countries 
Imports: f . f d od e 
Selected mineral commo- or its manutiactured products in recent 
dite: S times, and trade has been swinging in 
i that direction. Recent trade agreements 
manufactures._.. 184 100 184 have committed the U.S.S.R. to supplying 
GE metals, Pakistan with pig iron, zinc, asbestos, and 
manufactures_... 22 15 31 urea fertilizer. In another agreement, Po- 
SE land will supply coal and coke, fertilizers, 
manufactures.-.. 23 12 21 chemicals, and iron and steel products in 
SSA exchange for chromite and mica, among 
| ee ee 229 127 186 ; 
Other commodities_____ 901 757 904 other things. Imports from North Korea 
Total, all imports.... 1,180 884 1,090 increased to $350,000 in 1966-67 and 
All Exports, total. 506 570 632 agreements for 1968 were expected to 
Overall trade balanee —624 —314 — 458 include pig iron, cement, steel, and 
fertilizers. 
Table 2.—Pakistan: Export value and destinations of mineral commodities, 1966-67 ! 
Value 
Commodity (thousand Principal destinations and percent of total 
dollars) 
Comento coca a ee E 1,018 Oman-Trucial States 31; Switzerland 28. 
Chrome OFC ooh Bs eee es NA United Kingdom 17; France 15; Italy 13: West 
Germany 12. 
Marble chips and slabs... .----------2--------- 453 Italy 74. 
Petroleum produeta o oococcococcooocoo. 4,150 United Kingdom 44; Switzerland 41. 


Precious stone 
alt 


NA Not available. | 
1 Financial Year ending March 31, 1967. 
Source: 


102 Hong Kong 48; Switzerland 23. 
391 Japan 37; United Kingdom 25; Kenya 10. 


Export receipts, 1966-67, State Bank of Pakistan, Department of Statistics, Karachi. 
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Table 3.—Pakistan: 


(Metric tons unless otherwise specified) 


Imports of mineral commodities ! 


Commodity 1963 1964 Commodity 1963 1964 
Metals: ` ` Nonmetals—Continued 
Aluminum and alloys: A 1,946  r2,643 
Upnwrought 5,145 22,722 Sülfür 263265560 o 4,842 17,220 
Semimanufactures___. 2,436 3,798 Mineral fuels: 
Arsenic and oxides........ 24 10 Coal, coke, pitch, and tar 
Copper and alloys: thousand tons.. 1,251 126 
Unwrought.......... 2,513 327 Petroleum: ? 
Beran... 26 126 rude 
Semimanufactures. . . 5,226 713 thousand 42-gallon barrels_. 13,100 15,592 
Iron and steel: = 
Sfer) a e 886 988 Refinery products: 
Pig iron... 51,525 65,397 Gasoline...do.... 576 r 275 
Ferroalloys..... a 5 294 Kerosine...do.... 2,708 *8,079 
Ingots and primary Distillate fuel oil 
form... 229,898 346,256 do...-. 720 
Lead and alloys: Residual de oil £ 7,891 
EEEE nz 259 338 o... 2,074 
EEN A 1,144 6,160 Lubricants.do...- r 608 376 
Semimanufactures. ... 15 98 Other_._... do. __- 114 r 393 
Mercury _76-pound flasks. - 925 153 — 
Tin and alloys__long tons.. 380 683 Total....do.... "8,795 r16,514 
Zinc and alloys.--...-..-.-.. r 2,825 5,040 
Nonmetals: 
Asbestos cement sheets_._. . 527 136 r Revised. NA Not available. 
Barite -2-22-22 9 112 1 Except where otherwise noted, data are derived 
Borax.__._._______....._. 345 452 from: Statistical Summary of the Mineral Industry 
Cement... -thousand tons.. 2 937 NA World Production, Exports and Imports 1960-65. 
China day... 1,489 2,963 Overseas Geological Surveys, Mineral Resources 
Fertilizer materials: Division, London, 1966, pp. 416° 
itrate.....--------- 153,718 NA Based on data from various dispatches from the 
Potash salts.......... 1,176 U. S. Embassy, Karachi, Pakistan. 
GGrapnbte -.--------- 448 482 
Table 4.—Pakistan: Value of imports and exports of mineral commodities 
(Thousand dollars) 
Imports Exports 
Commodity — 
1964 1965 1964 1965 
Metals: 
Iron and ateel eee 148 , 852 125,538 44 NA 
Metalliferous ore and scrap____....._...-..-----.------ 0 Ki 725 582 
Nonferrous metal and scrap_...........-..------------- 18,782 17,161 34 155 
Nonmetals: 
AA 125 24l. okies seias 
Asphalt and bitumens (natural) -. o ooo. 1,495 238. asus., Sas 
Cement and building products__..___...-_._-_..------- 20,935 9,845 NA NA 
Clays and refractory material... 1,466 1,089. + codi. ` 2 ieren 
Fertilizer (crude and manufactured). 0.0... -- 3,884 9,758 e LS 
Refractory minerals... ooo ooo. 501 DIO: essu: ess 
A a A Sp eee IN A 96 NA 456 426 
BUI sos. i eo eee ee a SS a eae 353 NA 26465, soe. 
Mineral fuels: 
Coal, coke brioueta 2-2 eee 11,503 12.116 ` eeler, teg 
Petroleum: 
CRU a ee E r NA NA? asu Jupan 
Refinery products- --.-.-..- -2-2-22 44,149 22,436 4,007 4,952 
Total eher losa SA r 247,601 200,399 * 5,266 6,115 
t Revised. NA Not available. 
COMMODITY REVIEW 
METALS Chrome Mines, Ltd., the country's only 


Chromite.—The sharp rise in chromite 
production in 1965-67 was attributed 
partly to world market restrictions affect- 
ing Southern Rhodesian supplies. Pakistan 


producer, was expected to increase output 
10 percent in 1968. Production presumably 
came from the Hindubagh and possibly 
the Hari Chand areas of West Pakistan. 
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Iron and Steel.—The Kalabagh steel 
mill project was approved in October 
1967 by the West Pakistan Provincial 
Development Working Party but further 
action awaited recommendation from the 
National Economic Council of the Central 
Government. Estimated overall cost was 
$292 million of which about two-thirds 
would comprise foreign exchange for ex- 
ternal goods and services. The plant, if 
built, is expected to use the Salzgitter 
process, developed in West Germany, for 
pulverizing and upgrading ores from the 
Kalabagh area. Experts from several 
countries, including the U.S.S.R. and 
Italy, were studying investment potential. 

Pakistan’s first steel mill was opened at 
Chittagong in 1967. The 150,000-ton-per- 
year capacity mill was troubled with 
problems of staff (overstaffing, in part), 
prices, and sales management. The plant 
will operate almost exclusively on imported 
raw materials. In December, $3.3 million 
worth of Soviet pig iron was contracted 
to supply in part the needs of this mill 
and a shipyard in Karachi. Other Com- 
munist countries will be also supplying 
pig iron to Pakistan. 

In November, a Cabinet committee met 
to discuss plans for a steel mill at Karachi. 
Reports outlining proposals for a $262 
million 500,000-ton-per-year plant were 
submitted by National Steel of Pakistan, 
Ltd., and Industrial Managements, Ltd. 
National Steel of Pakistan is believed 
to be a consortium of French, Polish, 
Czechoslovakian, West German, and Jap- 
anese firms. The second proposal involved 
a consortium of Industrial Managements, 
Ltd. and eight foreign companies including 
Koppers Co., Inc., of the United States. 
If constructed, the plant is expected to 
use Australian iron ore and West German 
coal. 


Uranium.—Carnotite-type (actually me- 
tatyuyamunite) mineralization has been 
discovered in cemented sandstones of 
lower Pliocene to upper Miocene age in 
the foothills of the Sulaiman Range in 
West Pakistan. Exploration to date has 
suggested presence of a large low-grade 
uranium deposit and deeper drilling has 
been scheduled for 1968. In East Pakistan, 
black sands containing significant ton- 
nages of monazite, zircon, rutile, and 
ilmenite were under investigation. 
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NONMETALS 


Cement.—Operation of West Pakistan 
Industrial Development  Corporation's 
(WPIDC) Zeal Pak cement plant at 
Ganjo Takkar was expected to start in 
1967 with four kilns and a 480,000-ton- 
per year capacity. Two more 300,000-ton 
capacity kilns were planned. A 15,000- 
ton-per-year white cement plant was 
planned for the Maple Leaf Cement plant 
at Iskanderabad. Two Lepol kilns were 
operated at the 330,000-ton-per-year 
Valika Cement Ltd. plant near Karachi. 
Pakistan Progressive Cement Industries 
Ltd. was completing a new plant about 
100 kilometers northwest of Rawalpindi, 
and Ismail Cement Industries Ltd. had a 
new 360,000-ton-per-year plant in opera- 
tion at Gharibwal. Associated Cement 
Companies Ltd. had plants in operation 
at Rhn, Sukkur, and Wah, in the 
Rawalpindi district. 

The 150,000-ton-per-year Chattak plant 
of East Pakistan Industrial Development 
Corp. (EPIDC) remained the only ce- 
ment plant in East Pakistan. Limestone 
reserves at Buklabazar apparently are 
adequate to assure continued operations at 
Chattak, but a second plant to be built 
by 1968 under an agreement with the 
French firm Société Fives-Lille Cail and 
probably to be located at Chittagong will 
produce about 1,000 tons of cement per 
day from imported clinker. 

Because of the short supply of cement 
in East Pakistan, numerous illegal transac- 
tions and thefts were reported. In con- 
trast, cement supply in West Pakistan has 
generally been adequate to supply re- 
quirements and permit export. 


Ceramics.—Pakistan Ceramic Industries 
Ltd. operated its new partly Japanese- 
financed ceramics plant at Tongi, near 
Dacca. It was expected to produce about 
$2 million worth of plates and related 
objects annually, using local raw mate- 
rials. 

China clay deposits in an area north- 
west of Saidu are believed good enough to 
supply a modest-size porcelain and white- 
ware plant. The deposits occur in lenti- 
cular bodies in an area of metasediments 
intruded by acidic igneous rocks. 


Fertilizer Materials—The Pakistani 
Government placed major emphasis on 
fertilizers in the third 5-year plan. The 
plan provides for about seven State-owned 
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plants in East and West Pakistan with 
annual capacities totaling 1 million tons 
of urea, 500,000 tons of ammonium sulfate 
and nitrates, and 240,000 tons of triple 
superphosphate. In addition, two privately 
owned plants have been authorized. Im- 
mediate use of $50 million in United 
States credits was to be made for import- 
ing fertilizers. Tunisian participation was 
proposed in a 150,000-ton-per-year chem- 
ical fertilizer plant at Karachi to be com- 
pleted by 1969. 

Jordan agreed to supply WPIDC with 
30,000 tons of phosphate rock annually 
for the Lyallpur superphosphate plant. 
Part of a $60 to $70 million credit offered 
by Czechoslovakia was marked for a 
fertilizer plant. Standard Oil Co. of New 
Jersey (ESSO) is a majority shareholder 
in the $26 million, 173,000-ton-per-year 
urea plant scheduled to go into produc- 
tion in mid-1968 at Daharki. Pakistan’s 
Hyesons Group of Industries and Kaiser 
Aluminum & Chemical Corp. reached 
accord with Japanese firms, Toyo Engi- 
neering Corp. and Mitsui and Co. Ltd., 
for construction of a $50 million 340,000- 
ton-per-year urea plant near Mirpur 
Mathelo. The Agency for International 
Development (AID) was expected to give 
support to the project, that is to operate 
under the name, Hyesons Agricultural 
Chemicals Limited. 


Gypsum.—Gypsum mining is a sizable 
industry and vast reserves are known in 
the Salt Range and in the Kohat Salt 
Range in northern West Pakistan. Status 
of a gypsum board plant that was sup- 
posed to be built between Lahore and 
Rawalpindi is unknown. A crushing and 
grinding plant has been erected at Lahore 
to process gypsum from the Daudkel area. 


Strontium.—Veins in Eocene age lime- 
stones near Kalukuhar and Thano Bulan 
Khan, in the Hyderabad area of West 
Pakistan, continued to yield celestite. The 
main deposit is about 37 kilometers north- 
west of Jungshahi and 29 kilometers south- 
west of Thano Bula Khan. 


MINERAL FUELS 


Coal.—Although coal traditionally has 
been an important fuel in Pakistan, the 
country is far from self-sufficient; nearly 
half of the estimated 2.5 million tons 
consumed in 1966 was imported, prin- 
cipally from mainland China and East 
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European countries. Recently, large addi- 
tions have been made to known resources 
and the prospect is good for expanded 
output with modernizing of mine facilities. 
Some progress was being made in exploit- 
ing new reserves estimated at 1,000 million 
tons or more in the Bogra-Rajshahi 
districts of East Pakistan. In this area, 
seven coal seams ranging from 2.3 to 105 
feet in thickness have been discovered in 
surveys by the United Nations, the 
Pakistan Government, and West Germany’s 
Krupp Rohsoffe Co. At Gondwana there 
is a reportedly high-grade bituminous 
coal which can be made, as tests have 
indicated into a fair metallurgical coke. 

EPIDC called for bids in May 1967 
for sinking and lining two 24-foot-dia- 
meter, 3,900-foot-deep shafts at its 
Jamalganj Coal Project; full-scale mining 
was expected sometime after 1970. 

In West Pakistan, large lignite and 
subbituminous coal deposits have been 
found, with surveys to date indicating 
estimated reserves of 363 million tons out- 
side of the already developed Quetta re- 
gion. Heat values of samples have been 
generally above 7,000 Btu’s per pound, 
and use for electric power generation is 
being considered. 

A pilot low-temperature carbonization 
plant was reportedly placed in operation 
recently at Quetta with annual capacity 
of some 40,000 tons of coke briquets. 
Deposits under development in West 
Pakistan include the Sor Range, Sharigh, 
and Mach in the Quetta area; Makersal 
and Salt Range northwest of Lahore; 
and Jhimpir-Meting and Lakhra, north- 
east of Karachi. Mining conditions are 
generally poor in the steeply pitching, 
relatively thin coal seams near surface, 
and little mechanization has been possible; 
however, longwall techniques have been 
adopted in a few mines with thicker seams 
and more uniform structure. 


Petroleum.—Despite discouragement ex- 
pressed among some experts, a reportedly 
substantial discovery of oil was made with 
Soviet technical help in 1967 at Kot 
Sarang, in the Campbellpur district, about 
110 kilometers southwest of Rawalpindi 
and 30 kilometers from Dhulian. The dis- 
covery well was said to have produced at 
a rate of 500 to 1,000 barrels per day of 
26° to 30° API gravity crude oil from a 
depth of 13,200 feet. A few weeks later 
a well at Tut, about 120 kilometers west 
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of Rawalpindi, struck oil in Jurassic sand- 
stone at 14,645 feet, and the flow was 
reported at 1,400 barrels per day of 40° 
API gravity. Moreover, substantial quan- 
tities of natural gas appeared to be pre- 
sent. Pakistan Shell Oil Co. is continuing 
its search for oil in an 8,000-square-mile 
concession area in the Bay of Bengal. 
Indigenous crude oil production has 
supplied less than one-fourth of domestic 
crude requirements. The country’s annual 
product consumption has reached about 
3.5 million barrels. During 1966, imports 
comprised an estimated 18.85 million 
barrels of crude oil and 7.05 million bar- 
rels of products, and exports were 1.82 
million barrels of products. Crude oil 
was supplied chiefly from Iran. 
Exploitation in 1967 was largely con- 
fined to the Dhulian, Khaur, Joya Mair, 
Karsal, and Balkassar fields in the Potwar 
Plateau in northern West Pakistan. The 
most important of these is the Dhulian 
field, exploited by the Attock Oil Co., 
which also operates a 9,000-barrel-per-day 
refinery at Morgah, near Rawalpindi. 
Other refineries operating included the 
50,000-barrel-per-day Pakistan Refinery 
Ltd. and the 11,000-barrel-per-day Na- 
tional Refinery Ltd. plants at Karachi. 
A sizable expansion has been proposed for 
the latter in 1969-70, with American In- 
ternational Oil Co. (United States) and 
National Iranian Oil Co. interested in 
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joint investment. At Chittagong, in East 
Pakistan, the 20,000-barrel-per-day Eastern 
Refinery Ltd. plant neared completion. 
All of the seaboard refineries are expected 
to operate on imported crude, those in the 
west drawing from the Persian Gulf area 
while the Chittagong refinery is expected 
to purchase at least half of its crude from 
the Burmah Oil Co., which has bought 
the French equity in the plant. 


Natural Gas.—Natural gas provided 
about one-third of Pakistan’s energy re- 
quirements in 1967. Producing gasfields, 
with total reserves of the order of 20.3 
trillion cubic feet, included the Sui and 
Dhulian in West Pakistan and the Sylhet 
and Chattak in East Pakistan. About 
four-fifths of the output continued to 
come from Sui, which in 1967 supplied 
Karachi and is slated to soon supply 
Lahore via a recently initiated pipeline 
project. The entire East Pakistan supply 
went to the Fenchuganj fertilizer opera- 
tions, but work was nearing completion 
on a pipeline connecting Dacca with the 
Titus gasfield, and priority was being 
given to planning a pipeline from the 
Jaldi area to Chittagong, in expectations 
that gas shows prove adequate. Gas from 
the Titus field is also being considered 
for thermal electric plants at Ashuganj 
(120,000 kilowatts) and  Sindhirganj 
(60,000 kilowatts) and for a projected 
fertilizer plant at Thorasal. 
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The Mineral Industry of Peru 


By Lester R. Brown, Jr.’ 


Peru’s mineral industry suffered a de- 
cline in terms of dollar value of mineral 
production in 1967 compared with that 
of 1966; output value decreased from 
$477 million to $431 million. The total 
mineral production value does not in- 
clude values for steel and refined petro- 
leum products. 

The Peruvian sol, valued at 26.82 soles 
per U.S. dollar for 9 years, declined after 
September 1, 1967, in stages to what 
appeared to be a stabilized value of 38.70 
soles per U.S. dollar at yearend.” 

Peru’s trade balance continued to be 
unfavorable; however, the mineral com- 
modity portion continued to make a strong 
and increasingly positive contribution. 
Capital inflows from both official and 


Gross national product (GNP) at current prices. ....- 
POPU SOON coca it ole 


GNP per capita 


Cost of living index (1966 = 100).__._.._--_-.-_--- 


Commodity trade: 


Exports [.0.0ic52¢222i2c552 ct sccemcdisecceccd 
IMPoOrts O E GE 
Trade balapcee ---.-2oooooneoooooooo--- 

Total mineral production.__......---.------------- 
Mineral production as percentage of ONE. 


P Preliminary. 
LUS. 
unclassified portion, Mar. 24, 1968, 2 pp. 


The value of total mineral production 
declined, expressed both in dollars and in 
percentage of the GNP. This was a reflec- 


tion of the lower unit values of antimony, 
copper, lead, selenium, and zinc although 


1 Foreign minerals specialist, Division of 
International Activities. 

2 U Embassay, Lima, Peru. State Depart- 
ment Airgram A-523, March 15, 1968. 1 p; 
enc. 3 pp. Exchange rate for 1967 is given as 
26.82 soles per dollar for January-August, 36.64 


soles for September, 38.71 soles for October, 
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private sources continued at about the 
previous year’s high, but they were not 
enough to offset the deficits in the trade 
and service sectors of the economy. 

At yearend, efforts were underway to 
improve the Government’s fiscal position 
by restraining expenditures, improving 
collection of taxes, instituting an additional 
export tax for revenue (despite opposition 
from exporters), and re-instituting certain 
exchange controls. As the year closed, 
however, no new, large mining capital 
commitments had been made, as investors 
awaited clarification of the mining and 
petroleum industrial investment situation.* 

Indicators of the general economic prog- 
ress of Peru are tabulated as follows: 


1965 1 1966! 1967»! 
E millions.. E de $5,091 $5,883 
Kee do. 12. 12.4 
EE $360 $424 $474 
eee A hes rate eh eee 94.2 101.5 122.6 
e Pah eet millions. . $667 $764 $757 
RE do. $729 $816 $819 
BEE do.... —$62 — $52 — $62 
eege do... $426 $477 $431 
SE bebe 10.0 9.4 7.8 


Embassy, Lima, Peru. State Department Airgram A-548, Semiannual Economic Trends Report, 


unit values of cadmium, manganese, mer- 
cury, and silver increased. A tabulation 
of the principal value within the mineral 
industry by commodity for 1967 follows: 


and 38.70 soles for November—December. 
Reported sol values are converted at the 

weighted average rate of 30.61 soles per dollar. 
3 U.S. Embassy, Lima, Peru. State Depart- 

ment Airgram A-116, Sept. 3, 1967, 1 pp. Enc. 
pp. 
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Percent of 
Commodity Value mineral 
(thousands) production 
value 
Metals: 
Antimony____-______- $296.0 0. 
Arsenic ode ---- 9.5 (1) 
Bismuth___________-_- 5,464.9 1.3 
Cadmium_-_-__._____-- 1,006.3 Ki 
COPPer- ooo. 150,095.4 34.8 
Gold- .-------------- 2,822.5 7 
Indium. _______-___-_- 1.1 (2) 
Iron ores 48 ,300.2 11.2 
A EE 30,520.0 7.1 
Manganese___.______. 191.6 (1) 
Mercury__________.-.- 1,196.2 .3 
Molybdenum. `. 4,013.1 .9 
Selenium. ____.____-- 2.2 (2) 
Biver 40,770.5 9.4 
Tellurium___.._____-- 255.9 (1) 
Thallium________._-. .6 (1) 
¿y AA 330.5 .1 
Tungsten___.______.. 1,225.0 .3 
DANG ae al a aa 41,447.3 9.6 
Total. 327,948.8 76.0 
Nonmetals: 
Barite.____________.. 879.1 0. 
Bentonite 81.7 (1) 
Cement .---_-------- 28 , 400.0 6.6 
Guano__.__________-_- 3,064.4 T 
A NE 2,356.1 .6 
Sand and gravel.._.._.. 1,143.0 38 
Chl i223 esc eee 3,019.3 7 


Total_____________. 88 , 943.6 9.1 
Fuels: 

Coalo. ooo ooo. 8,044.6 0.7 

Coke... .- 2,443.0 .5 

Petroleum, crude. ` 59,000.0 13.7 

Steak S 64,487.6 14.9 

Grand total_______. 431,380.00 100.0 


' Insignificant. 


A number of laws passed since 1965 
have had considerable bearing on Peru’s 
mineral industry and will continue to in- 
fluence it. Some of the more important 
laws follow in chronological order together 
with their identification and description. 

Supreme Decree 70-F, December 29, 
1965, provided that depletion allowances 
be reinvested in the m'neral industry of 
Peru at the rate of 5 percent per year of 
accumulated depletion allowance for the 
first 5 years after the enactment of the 
regulations and at the rate of 10 percent 
per year thereafter.* 

Law 16066, February 18, 1966, was 
wider in scope than Law 15584, June 
1965, which it modified. 1t provided for 
increased land rentals for various metal, 
mineral, and other concessions. Annual 
rents were increased from 1.50 to 4.50 
soles per hectare for gold concessions and 
from 100 to 250 soles per hectare for 
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tunnel and concentrator concessions. This 
law also provided that a concessionaire's 
surface rentals would double annually if 
he was not producing from his concession 
in a quantity related to the reserves of 
that concession within 5 years of the law’s 
enactment. Finally, it provided that, if 
a concession lapsed through lack of pay- 
ment, it would be open to claim in ac- 
cordance with the normal regime of the 
Mining Code 

Supreme Decree 127-H, May 1966, 
revised the Mining Code; it required 
that the long—established 4—percent export 
tax be calculated on the London Metal 
Exchange price rather than the export 
refinery price ® as reported in the Metals 


Week. 


Supreme Decree 32-F, May 10, 1966, 
indicated that mining denouncements were 
to be suspended for 1 year in four zones 
of the country where the National Geologic 
Map Commission (Comisión Carta Geo- 
lógica Nacional) had initiated a survey 
of mineral deposits. The zones which 
varied in size were in the Departments of 
La Libertad, Ica, Arequipa, and Tacna.” 

Effective January 1, 1967, Article 184 
of the 1966 Tax Code provided that 
mining companys’ books be kept in terms 
of soles and that for depreciation pur- 
poses, capital assets be valued in soles at 
the rate prevailing when the assets were 
acquired. This had the effect of reducing 
the amount of depreciation chargeable 
against income in terms of equivalent 
dollars.’ 

The Peruvian National Service of 
Geology and Mining was established in 
January 1967 by merging the National 
Geological Map Commission and the Na- 
tional Institute of Mining [Investigation 
and Promotion (Instituto Nacional de 
Investigación y Fomento Mineros) 
(INIFM). It was to be under the control 
of the Department of Mines within the 
Ministry of Development.? 


4 U.S. Embassy, Lima, Peru. State Depart- 
ment Airgram A-745, June 28, 1966, 20 pp.; 
Ene. 9 pp. 

SU. S Embassy, 


Lima, Peru. State Depart- 


ment Airgram A-760, June 9, 1967, 26 pp.: 
Enc. 10 pp. | 
Peruvian Mining Code, Law 11857, as 


amended by Law 16066. 

6 Sources cited in footnote 5. 

7U.S. Embassy, Lima, Peru. State Depart- 
pen Airgram A-692, June 8, 1966. 1 p.; Ene. 

pp. 

8U.S. Embassy, Lima, Peru. State Depart- 
ment Airgram A-562, Mar. 28, 1967, 12 pp.: 
Enc. 2 pp. 

9 U.S. Embassy, Lima, Peru. State Depart- 
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Law 16674, July 26, 1967, provided that 
the La Brea and Parinas oilfields (the 
focal point of the long standing dispute 
between the Peruvian Government and 
the International Petroleum Co.) belong 
to the State, that they constitute areas of 
national petroleum reserve, and that, with 
respect to exploitation of the fields, the 
Executive power would establish the 
regime most advantageous for the national 
interest. 

Supreme Decree 61-F was dated July 
31, 1967, and in the light of the afore- 
mentioned Law (No. 16674), continued 
toward solving the question of national 
petroleum reserves and how best to 
establish a policy most advantageous to 
the national interest regarding their ex- 
ploitation." 

Supreme Decree 252-H, October 17, 
1967, approved an agreement for supply- 
ing crude petroleum to the new La 
Pampilla refinery which is owned and 
operated by the National Petroleum En- 
terprise (Empresa Petrolera Fiscal) 
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(EPF). The Decree provided that Gulf 
Oil Corp. would sell crude oil to EPF 
in the amount that Peru’s domestic pro- 
duction was insufficient for La Pampilla’s 
requirements.’ 

The Peruvian Congress passed Law 
16710 on November 9, 1967; it provided 
for a 10-percent ad valorem charge on 
the gross value of virtually all exports 
from November 10, 1967, through March 
31, 1969. The charge, which is deductible 
in calculating current income taxes, is a 
prepayment in equal installments of income 
taxes for the years 1969 through 1976." 

Supreme Decree 71-F, promulgated 
November 10, 1967, strengthened the pro- 
visions of Decree 42—F which gave certain 
advantages to the Government’s new La 
Pampilla refinery in the Peruvian petroleum 
products market. Article 2 provided that 
consumers of residual fuel oil must pur- 
chase the entire heavy fuel oil (Bunker 
C) production of La Pampilla before 
additional quantities can be imported.?* 


PRODUCTION 


Outstanding value gains were registered 
in 1967 in the production of silver, zinc, 
molybdenum, guano, and limestone, but 
these were not sufficient to counter the 
losses in value sustained in copper, lead, 
salt, sand and gravel production; there- 
fore, total mineral production value for 
1967 was lower than in 1966. 

Production statistics were obtained 
mainly from the Department of Mines 
(Dirección de Minería), and some of 
them may be revised when the Anuario 
de la Industria Minera del Perú—-1967 
is published. 

Statistics on metals essentially represent 
the recoverable content in all forms. In 
calculating recoverable metal, the Peru- 
vian Department of Mines reportedly 
deducts from the assayed metal content 


of ores and concentrates 5 percent for 
copper and lead; 10 percent for zinc, iron, 
manganese, molybdenum, and tungsten; 
and 35 percent for arsenic, bismuth, 
cadmium, and tin. These deductions are 
based on average recoverability ex- 
perience. 


10 Peruvian Times, An English translation of 
Law No. 16674, Lima, Peru, Aug. 4, 1967, p. 1. 
11 U.S. Embassy, Lima, Peru. State Depart- 
ment Airgram A-74, Aug. 13, 1967, 1 p; Enc. 


P. 

ES U.S. Embassy, Lima, Peru. State Depart- 
ment Airgram A-217, Oct. 20, 1967, 2 pp; 
Enc. 1 p. 

13 U.S. Embassy, Lima, Peru. State Depart- 
ment Airgram A-276 (unclassified paragraph), 
Nov. 19, 1967, 5 pp. 

Cerro Corp. 1967 An. Rept. N. Y. Mar. 22, 
1968, 16 pp. 

14 U.S. Embassy, Lima, Peru. State Depart- 
ment Airgram A-318, Dec. 7, 1967, 1 p; Enc. 


4 pp. 
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Table 1.—Peru: 
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(Metric tons unless otherwise specified) 


Commodity 


Metals: 


Total smelter products...... 

Ore and concentrate for export- 
Total recoverable antimony.. 
Arsenic oxide (white arsenic)......- 


Bismuth content of— 
Bismuth-lead bars..._... do 
Total smelter products 
do... 
Concentrate for erport do. 


Total recoverable bismuth 


kilograms. ` 
Cadmium content of— 
ned bars..___._...- do.... 
Zinc concentrate for export 
kilograms...-. 
Total recoverable cadmium 
kilograms. . ` 
Copper content of— 
Refined bars... 
Blister- AO 
Un EES 


Zinc-copper-aluminum barg ... 


Total smelter products. ....-. 
Copper sulfate. -......-....-.-. 


Ore and concentrate for export. 
Cement copper for export..... 
Total recoverable copper. ` 


Gold content of— 


Refined bars....-. troy ounces.. 
Gold-silver bars. ....... do. 
Copper bars... do.... 
Total smelter products..._._do..-.. 
Placer gold e... do.... 

Ore and concentrate for export 
troy ounces. ... 


1963 


475,730 
84,161 


559,891 
0 


564,441 


173,359 
19,187 


192,496 


36,913 
118,295 


157,501 
468 
21,330 
765 
180,064 
43,680 
7,604 
1,268 


52 , 552 
8,241 


40,225 


Total recoverable gold E 
Dias 
Indium... kilograms. - 
Iron and steel: 
Iron ore and concentrate 
thousand tons. . 


Pig ët EEN do 
Steel ingots and castings 
do.... 
Lead content of — 
Refined bars__.______...._._. 


Total smelter products. ` 
Ore and concentrate for export... 


Total recoverable lead. `. 
Manganese ore, 45 percent man- 
ganese equivalent_..___________. 
Mercury.-______-- 76-pound flasks.. 
Molybdenum sulfide content of ores 
and Goncentrgten. --------- 
Molybdenum content, recoverable. - 
Selenium, refined....... kilograms __ 


See footnotes at end of table. 


101,018 


149,197 


518 
3,092 


849 
r 509 
8,977 


Production of mineral commodities 


1964 1965 1966 1967 P 
359 264 359 813 
25 33 13 12 
384 297 372 825 
298 350 300 810 
682 647 672 635 
621 500 r 365 295 
674,770 656,040 665,972 711,634 
46,377 89,256 81,141 62,855 
721,147 745,296 747,113 774,489 
62,335 12,327 21,135 
738,689 807,631 759,440 795,624 
197,105 214,590 200,465 150,781 
29,790 112,458 101,660 75,575 
226,895 327,043 302,125 226,856 
87,811 40,461 87,974 385,010 
114,246 118,161 113,102 121,701 
E eege A ee ene 
152,067 158,622 151,076 156,711 
668 583 658 660 
22,825 20,671 24,665 23,765 
885 510 o... NA 
176,445 180,336 176,394 181,186 
38,227 87,391 83,372 36,170 
8,984 7,102 6,913 5,787 
1,236 1,178. unes 1,162 
48,447 45,671 40,285 43,119 
7,691 15,288 20,619 20,416 
36,365 44,224 34,074 32,024 
92,503 105,188 94,978 95,559 
O eo 54 160 
6,528 7,104 7,787 7,659 
2 "120 "128 29 
82 94 r 80 79 
89,466 86,558 88,567 81,651 
227 189 141 95 
81 60 54 69 
89,724 86,807 88,762 81,815 
60,950 67,587 55,998 76,878 
150,674 154,344 144,760 158,198 
372 990 r 793 1,073 
3,275 8,117 "3,166 2,980 
659 1,134 1,122 1,541 
395 r 680 r 673 924 
7,619 8,602 5,956 4,810 
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Table 1.—Peru: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 P 


Metals—Continued 
Silver content of— 


Refined bars 
thousand troy ounces. _ 19,081 20,604 19,460 18,042 18,125 
Sterling barg do.... 615 655 812 909 874 
Gold-silver bars. ....... do... 479 334 65 162 NA 
Copper bars. -.---..--.-.. do... 809 757 734 817 827 
Mattre ooo... do-..- BGO” etwas eee A eee 
Total smelter products 
do 21,453 22,350 21,071 19,930 19,826 
Ore and concentrate for export 
do... 15,347 12,069 15,399 12,911 16,044 
Total recoverable silver 
do... r 36,800 34,419 36,470 32,841 35,870 
Tellurium, refined.-_.... o: S 12,081 21,209 16,350 17,987 14,828 
MANU AAA A aa ee 100 50 50 
Tin content of ore and concentrate 
for export_________-- long tons. - 21 36 49 37 68 
Tungsten ores and concentrates, 
gross Lonnage --------------- 426 547 600 717 NA 
60 percent WO; equivalent. - - - 516 646 796 728 537 
Recoverable WO; content. ..-- 279 348 430 393 290 
Zinc content of— 
Refined metal slabs____.._....- 53,905 59,742 61,291 62,626 61,659 
Powder_____________-_____-- 778 922 ERT ees e 1,889 
Zinc-copper-aluminum bars... 865 17039. cassos totsceeddcte NA 
Total sme!ter products...... 55,548 61,703 62,441 62,626 62,998 
Sulfate... o ooo... 168 217 491 824 354 
Ore and concentrate for export. 139,180 174, 140 _ 181 ,564 194,369 254,571 
Total recoverable zine_._....- 194,896 236, een ` 254 , 496 257,819 317,923 
Nonmetals 
Barit@s esensi et oi Be E 124,790 125,420 110,771 116,645 110,000 
Bentonite. ____._______________-- 371 603 5,020 1,663 17,000 
a ee Ee De 754,056 813,445 1,016,831 21,068,711 1,042,259 
ays: 
COMMON .__..._.----------- 249,989 260,567 290,520 290,000 320,000 
Refractory_._..__._..---.-_-- 9,271 10,006 9,493 , 50 5,233 
EA 53 330 390 Ot surta e 
Diatomite -` 2 22222-2- ---------- 2,479 2,593 r2,471 r 1,580 3,736 
Dolomite____________..-____.-__- 567 1,500 2,204 2,942 4,800 
FeldSpar o occ. 220 850 941 478 2,500 
Gypsum 
TT TEEN 52,112 50,036 r 76,330 63 , 840 65,000 
Calcined- ------------------- 29,977 32,869 39,929 NA NA 
TANG sa ell a 85,000 92 ' 488 NA NA NA 
Limestone, crude: 
For cement manufacture_____. 1,174,353 1,287,303 ¢1,320,000 ¢1,389,000 NA 
For lime manufacture_______-__ 118,754 89,935 e 640.000 © 296.000 f NA 
For metallurgical fuxing._ _._..- 25,500 60,990 i d \ 72 ,228 
Total crude___________-_ 1,318,607 1,438,228 1,960,000 1,685,000 1,900,000 
Marble, dimension etone .__...--- 756 1,133 1,549 1,000 NA 
Phosphate, guano____________-_-- 187,188 205,099 169,897 55,505 64,891 
Pyrophyllite- ooo. 2,432 3,592 4,192 ,835 4,469 
A A r 103, 580 ` 132, 887 1187 ,581 172, 997 140,660 
Sand and gravel___._thousand tons. - 1 090 1,482 1,732 2,477 2, 010 
TEE 23. bebes, ` eer rette A "NA 
Stone, crushed: 
Quartz and marble_________-_- 334 300 500 _L_ eee NA 
CAs cas ee oe 64,568 69,757 69,383 60,000 55,000 
EE 64 , 902 70,057 69,883 60.000 NA 
Sulfur, content of sulfuric acid (98.5 
percent acid) __- NA NA NA NA 11,592 
BAG Sha yee Sara eh 172 170 285 devia shew NA 


See footnotes at end of table. 
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Table 1.—Peru: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 P 
Mineral fuels: 
Antbhracite 2... - 2-2 -L-. 9,600 31,737 7,730 13,684 5,000 
Bituminous coal....... 121,559 115,347 121,200 140,988 170,043 
A A heer oS 38, 448 25,568 27,402 34,927 41,202 
Natural gas..-... million cubic feet. _ r 50, 889 r 58,681 r 63,652 r 58,720 56,904 
Natural gas liquids 
thousand 42-gallon barrels. ` 1,078 1,082 1,156 1,092 1,095 
Petroleum: 
Crude. -------------- do 21,468 23,119 23,068 23,027 25,857 
Refinery products: 
Aviation gasoline._.do. ... 48 46 54 34 34 
Motor gasoline..... do___- 5,443 6,089 5,980 6,893 7,294 
Jet fuel____.____.- do. -... 486 725 789 1,025 1,175 
Kerosine- -....-.-- do.... 2,989 3,139 3,270 3,438 3,620 
Distillate fuel oil___do.... 5,791 5,958 6,254 6,037 5,638 
Residual fuel oil__._do.... 4,531 5,042 5,431 5,773 6,154 
Lubricants...._.... do.... 60 80 84 81 76 
Asphalt. `, do___- 93 129 198 234 (3) 
Other. do... rá 87 r 182 t 94 295 
Total refinery products 
do___- 19,445 21,295 22,242 23,609 24,286 
e Estimate. P Preliminary. r Revised. NA Not available. 


1 Production of Sociedad Siderúrgica de Chimbote, 


2 Sales. 


S.A., only. 


3 Asphalts probably included in “Other” products. 


TRADE 


The five metallic minerals shown in 
the table of selected mineral product ex- 
ports for 1965 to 1967 constituted over 
92 percent of the value of all mineral 
products exported. The table reflects the 


Table 2.—Peru: 


considerably increased value per unit of 
the copper and silver exports, the lesser 
gain in iron unit value, and the marked 
reduction in unit values of exported lead 
and zinc. 


Selected mineral products, exported (f.o.b.) 


1965 ! 1966 ! 1967 p2 

Mineral product ——— — —  — _ _ —_——m—m— — 
(fine content) Metric Value Metric Value Metric Value 

tons (millions) tons (millions) tons (millions) 
E EE 179,848 $121 176,138 $186 196,823 $198 
H A EA 4,594,247 47 4,858,679 53 5,414,441 62 
ORG os ot ee ee ese ate 151,012 38 150,901 35 150,512 30 
DUVOT> cien ata ss eee ae ke 1,028 39 1,100 41 957 42 
Kat, A es Set tee oN 267, 707 36 282,153 34 301,388 36 


P Preliminary. 


1 Estadística del Comercio Exterior, 1966, Ministerio de Hacienda y Comercio, Superintendencia Nacional 


de Aduanas, Lima, 
2 Work cited in text footnote 2. 


Peru. Exchange rate for 1965 and 1966 given as 26.82 soles per dollar. 


THE MINERAL INDUSTRY OF PERU 


Mineral commodities represented ap- 
proximately 50 percent of the value of 
all Peruvian exports during the years 
1965-67, and mineral commodity imports 
amounted to only 11 percent of total 
imports as shown in the following table: 


Value Mineral 
(million dollars) commod- 
ities’ 
Mineral Total share of 
commod- trade total 
ities (percent) 
Exports: 
Loop -2 $304 $667 45.58 
1966 EE 377 764 49.35 
1967 AA 400 757 52.84 
Imports: 
£965 cams daa 91 729 12.48 
1966--.-.------.- 74 816 9.07 
L967 EE 96 819 11.72 
Trade balance: 
(LEE +213 — 62 XX 
1966___________- +303 — 52 XX 
1967 Piso ee ee +304 — 62 XX 


P Preliminary. XX Not applicable. 
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Total Peruvian imports were valued at 
$816 million in 1966 (the latest full year 
for determination of origins). The United 
States supplied approximately 40 percent 
of the imports. Data for 1967 through 
October indicated that the United States 
maintained its position, supplying during 
the period about 37 percent of the imports 
by value. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals: 
Antimony: 
Gross weight: 
AA ee ee 1,041 
Refined bare _------------ 217 
Content of— 
Drs ra et 495 
Refined bars.. ----.--------- 202 
Bismuth, content of— 
Mixed bare? 0 00000. 80 
Refined bars ------------------ 662 
Cadmium, content of— 
CGopncentrates --- Lee 
Refined bars... 223 
Copper: 
Gross weight: 
Ore and concentrate. -._....- 87,976 
Cement and matte_________- 1,151 
Blister. A eek 118,165 
Copper alloys__._-_._-_-_.. .-------- 
Content of— 
Ore and concentraten ....--- 23,865 
Cement and matte... 738 
Blister- A eae 117,276 
Refined bars and sheets. `. - 37,969 
Mixed bars.__...-__--.. 


Total copper content... — 


Gold, content of— 


Ore, various troy ounces. _ 1,300 
Concentrate, vërioug do 34,435 
Mixed bar? do 657 
Blister bharg do 8,243 

o MAA ae do 44,635 


See footnotes at end of table. 


179,848 176,139 


1966 Principal destinations, 1966 
1,044 Argentina, 341; Brazil 209; India, 165. 
300 Mainly to United States. 
581 (5. 
284 (5. 
82 (5. 
663 United States 505; Netherlands 120. 
39 (5. 
212 Mainly to United States. 
90,167 Japan 39,522; United States 24,893; 
Sweden 14,451. 
858 United States 715; Japan 143. 
121,724 Mainly to United States. 
558 All to United States. 
23,128 (5. 
552 (DM. 
120,439 (5. 
31,476 (3. 
544 (D. 
2,252 (1). 
41,343 (5. 
1,407 (3). 
8,637 ©). 
53 , 639 
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Table 3.—Peru: 


(Metric tons unless otherwise specified) 


Exports of mineral commodities—Continued 


Commodity 1965 1966 Principal destinations, 1966 
Metals—Continued 
Iron and steel: 
Iron Oreiro 6,374,948 6,307,415 Mainly to Japan. 
Iron ore, concentrate_______.__-- 871,034 1,372,438 Japan 645,178; United States, 356,182. 
Scrap, foundry, and waste. .._...- BO) arias 
Gross weight: 
AAA ee lew anode , 42 9,990 United States 5,682; Japan 1,897. 
Concentrate. _-_..__.__-_-- 115,285 115,862 United States, 65,507; West Germany 
20,804; Japan 12,886. 
Content of— 
AA ce eth EA 3,906 4,687 (3. 
Concentrate. ooo... 61,652 59,385 (5. 
Mixed bars 2. ._._....-.-.... 5 56 0) 
Refined bars. ------..------ 85,401 86,775 Kee States 48,809; Netherlands 
7,329. 
Total lead content... 151,012 150,903 
Manganese oe -a220 ATE! ive cos 
Mercury 3... 76-pound flasks. . 1,643 2,768 Netherlands 1,250; United States 
9 o 
Molybdenum: Ore and concentrate... 1,107 1,609 Belgium-Luxembourg 628; France 471. 
Selenium, content kilograms. - 8,733 6,789 Mainly to United States. 
of crude metal. 
Silver: 
Gross thousand troy ounces. - 19,110 18,610 West Germany 9,240; United States 
weight: Refined bars. ,133. 
Content of — 
Ores, of silver and do.... 415 354 (3. 
other metals. 
Concentrate_______-_- do... 12 ,929 14,440 (5. 
Copper cement and do.... i DEE 
matte. 
Blister bare do. 783 1,613 (1). 
Mixed bars *....-...-.-.- do...- 124 368 (1). 
Refined bars_______-- do.... 18,788 18,595 (1). 
Total silver do... 33,044 35,370 
content. 
Tellurium, content of kilograms. - 28,182 51,447 Mainly to United States. 
refined cakes and bars. 
Tin content of ores and long tons.. 89 53 United Kingdom 34; United States 19 
concentrate. 
Tungsten ore and concentrates......- 632 672 United States 514; West Germany 140. 
WO; content 4... 458 432 United States 348; West Germany 64. 
Sp Ores, 60 percent WO; equivalent. 755 720 United States 580; West Germany 106. 
inc: 
Gross weight: 
0 A eener 1,569 `, 
CGopncentrateg ---------- 398 ,481 429,810 Japan 226,160; United States 142,681 
Content of— 
A een 864 `.. 
Loncentraten 211,127 225,730 1). 
Refined bars, slabs, and 55,716 56,377 United States 28,490; Belgium-Luxem- 
sheets. bourg 12,839. 
Total zine content... —— 267,707 282 , 107 
Mixed metais, ingots and bars, gross 
weights: 
Bismuth with lead and silver..... 133 118 All to United States. 
Silver with gold..-_-_troy ounces.. 133,426 369,734 Mainly to West Germany. 
Nonmetals: 
Barite, erude. ---------20------ 17,952 91,680 Mainly to United States. 
Bentonite.. -..------------------—- 27 46 All to Ecuador. 
Cements 2.3.25 2 oe E a 25 5,3820 All to Bolivia. 
Chalk auc peca eae totais eke 30 15 All to Ecuador. 
GUANO int en a Sa ca week 2,150 2,100 mee Kingdom 1,500; United States 
Balt dh cee aden wee ee eee 120 182 All to Ecuador. 
E A A On 50 Gate 
Stone: Ornamental porphyry, onyx, de. Moses es 
marble. 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF PERU 609 


Table 3.—Peru: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Mineral fuels: 
ANthracit@ te ioe e e, 15,910 50 All to Bolivia. 
EEN 567 EE 
Petroleum: 
CPU Ore i Poet e a 344,057 278,900 EE 140,844; Brazil 
Liquid petroleum geng... 802 Coses. 
Petroleum refinery products: 
Motor gasoline. ..._-..-.-..-- 6 368 Mainly to Colombia. 
Kerosine.-..-----00cooooo..- 62 37 Chile 31; Colombia 5. 
Distillate fuel ol `, 83,056 51,065 Mainly to Chile. 
Residual fuel ol. 41,228 39,392 Mainly to bunkers. 
Lubrieants ..-...---------- 3,746 2,019 Mainly to Chile. 
Otier kilograms..  --....... 380 Mainly to bunkers. 


1 Country distribution not separately reported. 
2 See mixed metals listed at end of metals section of table for gross weights. 
3 Metal content of ores and concentrates. 


4 Official report of these figures as metal (W) content believed to be in error. 


Table 4.—Peru: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum and alloys: 
Ingot8Ss- caia ra Soe ee 1,769 2,429 Canada 1,605; United States 764. 
Bermimanufaetures. 2,279 1,622 Belgium-Luxembourg 287; Austria 
245; United Kingdom 242; United 
States 241. 
Cadmium metal... kilograms.. 296 48 United Kingdom 35; United States 12. 
Copper and allcys: 
Unalloyed, all forms. ...-....._.... 1,398 901 Sweden 155; West Germany 144; Chile 
114; Japan 105. 
Alloyed, all forms. ----.--...----.- 51 59 United Kingdom 25; United States 11; 
Italy 11. 
Gold: 
Barbet es troy ounces.. 253,412 373 Mainly from West Germany. 
Plates, sheets, foil, ete... —— do 218 taa 
Iron and steel: 
EZE A ae eee e 3 .geseuce 
Iron and steel ecran. 4,472 1,747 All from United States. 
Powder, shot, and aponpge. 170 224 Mainly from Sweden. 
Ferroalloys.______.__..__-------- 1,065 1,477 Mainly from Republic of South Africa. 
Semimanufactures: 
Bars, rods, and structural 35,915 34,464 Belgium-Luxembourg 13,796; United 
shapes. States 6,657; Japan 3,531; West 
Germany 2,427. 
Rails and accessories... ..--- 7,550 9,921 United Kingdom 5,700; West Germany 
Plates, sheets, strips, bands, , 984. 
and hoops: 
Uneoated ----------- 68 , 762 71,532 Japan 36,543; West Germany 13,352; 
United States 8,948; Belgium-Lux- 
embourg 8,763. 
Galvanized..--.----.-.-.- 12,488 6,244 Japan 2,888; United States 1,377; 
Belgium-Luxembourg 1,178. 
Tinplate and terneplate. . - 23,643 24,495 Japan 7,329; Canada 5,582; United 
States 4,403; France 3,872. 
Wire AAA eae ete 5,179 6,814 United States 2,009; Belgium-Luxem- 
bourg 1,457; United Kingdom 948; 
Japan 858. 
Pipe and fittings..___....___-- 25,968 25,323 Japan 7,054; United States 5,869; 
Mexico 4,887; France 3,437. 
AAA 410 oo... 
Lead and alloys, all forms. .....-...-..-. 47 64 Mainly from United States. 
Magnesium metal... kilograms. ` 2,858 2,461 United States 1,607; Italy 762. 
Mercury. oo 76-pound flasks.. 31 16 United States 10; Japan 4. 
Nickel and alloys, all forms_...._._.... 47 70 West Germany 27; United States 19; 
Norway 10. 
Platinum and platinum troy ounces.. 79 567 Mainly from Switzerland. 


group metals. 


See footnotes at end of table. 
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Imports of mineral commedities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


Metals—Continued 
Silver ingots,..---- troy ounces.... 
dust, sheets, etc. 
Tin and alloys: 


Refined unalloyed -...- _long tons. - 
Bar, sheet, powder, and do...- 
pipe. 
Babbitt- .----------------- do 
Other alloys, solder_.._._...-_ do 
Zinc: 
Refined ingots, bars, scrap_______- - 
Plates, lithographic; bands; rods; 
strips. 
Granular- cosh Leet E 
Other 


Ores of ferroalloying metals.._...... 
Nonferrous ores, scorias, not else- 
where specified. 
Nonferrous base metals and alloys, 
not elsewhere specified. 
Nonmetals: 
Abrasives, pnatural -------------- 


Asbestos, crude, refined, or washed . __. - 
Cement: 
Portland ai oe EEN 


Chalk EE 


Clays: 


Wee coe EE 


EE Ee e e ida 
Feld8par-- ooo. 
Fertilizers and fertilizer raw materials: 
Nitrogenous: 
Anhydrous ammonia._..__._.... 
Potassium nitrate ..-----.--- 


Phosphatic: 
Phosphate rock `... 
Phosphatic ferültzerg _- 
Potassic, all forms. .._.._____..-.-- 
Obernai O ates 


Gypsum, calcined -22-22222222 
Magnesite, crude or calcined__________- 
Mica, all forms... 
PT ENER 


Sands, silica or other 
Stone, ornamental and construction._._... 
Sulfur, all forme ` 
Tale and steatite.___________________. 


Witherite (barium carbonate), crude..-. 
Other nonmetals_____.____._.....---- 


Mineral fuels: 
PA and briquets- -.-.---------------- 


Petroleum: 
Crude and partially refined. ....... 


1965 


8,231 


105 
18 


5 
112 


46 
157 


31 


1,263 
828 


13 


3,715 
4,535 
57,823 
2,506 
1,535 


871 
1,218 
2,127 


3 
252 
23 
159 


1,895 
111,596 


76,750 


See footnote at end of table. 


1966 


3,695 
3,533 
154,739 
2,558 
2,071 


805 
1,628 
680 


AN 
202 


28 

143 
2,455 
64,404 


(2) 
224 

4,486 

6,220 


73 


125,467 


Principal sources, 1966 


Mainly from United States. 


Malaysia 57; United Kingdom 36; 
Denmark 24. 
Mainly from United States. 


Do. 
Do. 


Do. 
Belgium-Luxembourg 82; West Ger- 
many 20; United States 19. 
Japan 38; United Kingdom 29. 


Mainly from Philippines. 
Mainly from Guyana. 


Mainly from United States. 
United States 1,799; West Germany 


1,626. 
Mainly from Canada. 


Venezuela 52,345; Poland 31,944; 
Japan 20,321. 
Japan 867; “Denmark 475; France 420. 


France 1,519; 
541. 


Man y from United States. 
O. 
rra States 368; United Kingdom 


50. 
All from United States. 
Mainly from Canada. 


Belgium-Luxembourg 


All from United States. 

Mainly from West Germany. 

Mainly from Chile. 

West Germany 24,719; United States 
11,177; Belgium-Luxembourg 10,812. 


All from United States. 

Mainly from United States. 

France 1,997; West Germany 1,834. 

Chile 3,839; West Germany 1,606; 
United States 768. 

United Kingdom 32; Norway 15; West 
Germany 11. 

e from United States. 

O. 


Do. 
West Germany 11; United States 5. 
Mainly from Bahama Islands. 
Mainly from United States. 
Mainly from Italy. 
Mainly from United States. 
ra States 295; Italy 222; Norway 


Mainly from United Kingdom. 
Canada 350; Republic of South Africa 
173; United States 140. 


Mainly from Colombia. 

All from United States. 
Mainly from West Germany. 
Mainly from United States. 


Mainly from Venezuela. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Mineral fuels—Continued 
Petroleum—Continued 
Refinery products: 
Aviation gasoline.___________- 43,566 41,181 Mainly from Netherlands Antilles. 
Motor gasoline_-_____________-_ 158 ,010 243,354 Do. 
Kerosine_______.____-.-.----._-_. 510 .___L. 
Distillate fuel ol `. 478,283 635,957 Venezuela 329,816; Colombia 190,316. 
Lubricants, including greases..._..- 121,251 147,618 Venezuela 82,518; Netherlands Antilles 
35,894; United States 25,191. 
Asphalt- EE 1,196 981 Mainly from United States. 
Vaseline, paraffin, waxen. 12,741 11,919 India 6,012; United States 3,247 
Japan 1,864. 
AA AA 1,470 1,348 Mainly from United States. 


817,027 1,082,358 


r Revised. 
1 Less than 23% unit. 


COMMODITY REVIEW 


METALS 


Copper.—Southern Peru Copper Corp. 
(SPCC) had a record high blister copper 
output in 1967, producing approximately 


11 percent more than in 1966. In addi- 
tion, SPCC reportedly sold from stocks 
copper concentrates containing 7,348 


metric tons of copper. Salient company 
data for the years 1965 to 1967 follow: 


1965 1966 1967 
Ore and waste mined ------------------- metric tons.. 51,790,000 51,686,865 58,939,809 
Ci EE EE do.... 10,166,766 11,503,106 12,296,893 
Ore-Lo-waateratio - eee eee. 1:4.1 1:3 .5 1:3.8 
Copper content of— 
Milled A A percent. ._ 1.29 1.22 1.18 
Blister copper recovered at Ilo smelter_ ` - _metric tons. _ 119,100 113,980 126,507 


A pilot mill was installed at Toquepala 
for testing ore from the nearby Cuajone 
orebody which is estimated to contain 
some 530 million tons of 1-percent-copper 
ore. 

During 1967 rail haulage was installed 
on the lower levels of the Toquepala 
mine while ten 85-ton pit-haulage trucks 
were acquired for moving waste from 
the mine's upper levels. 

Copper production by the Cerro de 
Pasco Corp. (Cerro-Peru), a Cerro Corp. 
subsidiary, was slightly lower in 1967 
than in 1966. Cerro-Peru, the country's 
second largest copper producer, reported 
that output was adversely affected by a 
l-week mineworkers’ strike and a 2-week 
strike by metallurgical workers. 

Cerro-Peru reported that a 750-ton- 
per-day concentrator had been put into 
operation at their Yauricocha property 
in April 1966, completing the conversion 
of the property from a direct smelting 


copper ore producer to a broader-based 
copper-lead-zinc-silver mine. 

Production was started at Cerro-Peru's 
new Cobriza property in December 1967. 
This copper property, about 185 kilo- 
meters southeast of La Oroya in the De- 
partment of Huancavelica was producing 
about 1,000 tons of ore daily in early 
1968. Estimates call for an annual pro- 
duction of about 9,100 tons of recoverable 
copper. Cobriza is an underground mine 
with a mill located on the property. The 
concentrates are shipped to La Oroya for 
reduction. To accommodate the Cobriza 
production, additional electrolytic copper 
refining equipment reportedly was being 
installed at La Oroya and was expected 
to be ready by late 1968. The new equip- 
ment was expected to increase the annual 
capacity from 40,000 to about 51,000 tons 
of refined copper. 

Another Cerro Corp. subsidiary operat- 
ing in Peru, Compañía Industrial del 
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Centro, S. A. (CIDECSA) substantially 
completed construction of a 50,000-ton 
annual capacity copper wire rod hot-rolling 
mill at La Oroya by the middle of 1967, 
along with a sulfuric acid plant designed 
to have a capacity of 200 tons per day. 


Iron Ore.—The Marcona Mining Co. 
continued to mine iron ore on the Peru- 
vian coast about 320 kilometers south 
of Lima and to ship products from two 
ocean ports, San Nicolas and San Juan. 
Operating subsidiaries of the Marcona 
Corp. and their functions were as follows: 
The Marcona Mining Co., mining; Cía. 
San Juan, S. A., oremarketing; and San 
Juan Carriers, Ltd., ocean transport. Be- 
tween 1965 and 1967, the Marcona Min- 
ing Co. increased sales of iron ore products 
some 12 percent and since their pelletizing 
facilities were brought into full operation 
during that time, sales of pelletized prod- 
ucts increased about 225 percent. Sales 
of iron ore products for the years 1965 
to 1967 were reported as follows: 


Thousand metric tons 


1967 


1965 1966 
Unbeneficiated _ _.-..-. 1,890 1,592 1,627 
Beneficiated: SE = 
Pellets.......... 955 1,683 8,108 
Other iii 3,963 3.927 2.902 
Subtotal. _.... 4,918 5,560 6,005 
total... 6,808 7,152 7,682 


During 1967, Marcona completed an 
18-kilometer mine-to-port belt conveyor 
system, acquired three  15-cubic-yard 
electric shovel ore loaders and eighteen 
100-ton-capacity diesel electric pit haulage 
trucks. 


Iron and Steel.'-—Peru's first blast 
furnace went into operation on December 
15, 1967. The furnace, 5 meters in di- 
ameter and 27 meters in height, was ex- 
pected to produce 500 tons of pig iron 
per day or 200,000 tons per year. It was 
part of the lastest expansion program at 
the Chimbote plant of Sociedad Siderúr- 
gica de Chimbote, S. A. (SOGESA), 
which is now nearing completion and 
which represents a $78 million investment. 
SOGESA, owned and operated by a State 
corporation, (Corporación Peruana del 
Sarita, is the nation’s only integrated steel 
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plant. Other equijpiuent added in this ex- 
pansion have been two Linz-Donawitz 
converters, a continuous casting plant, an 
oxygen plant, and a new pier. It was 
recently announced that SOGESA will be 
further expanded by the addition of a new 
rolling mill at a projected cost of some 
$67 million. 

The 1966 output of major products 
from the SOGESA plant were as follows 
(figures in parentheses are 1965 output): 
pig iron, 27,655 tons (19,934) ; ingot steel, 
57,373 (81,405); and merchant bars, 68,- 
419 (73,723). Raw materials consumed 
in 1966 included iron ore, 18,800; scrap 
iron, 53,495; coke, 1,702; ferromanganese, 
310; and ferrosilicon, 47. 

Of the other smaller steel companies in 
Peru, the largest was Metalúrgica Peruana, 
S. A. (MEPSA), near Lima. Owned 
principally by large mining companies, 
Cerro de Pasco Corp., Southern Peru 
Copper Corp., and others, it produces 
grinding balls and ball mill liners using 
scrap provided by the mining companies. 
MEPSA has one pot furnace with a ca- 
pacity of 4 tons per hour and two electric 
steel furnaces of 5-tons capacity each. The 
plant can produce 15,000 tons per year. 

Other small plants included Fundición 
Callao, S. A. (one pot furnace and two 
electric furnaces), Industria Nacional de 
Productos del Acero, S. A. (PRODAC) 
(wire production), Industria Peruana de 
Alambre, S. A. (ALAMBRESA) (wire 
and galvanized plate production), and 
Electrometalirgica Nacional, S. 
(ENSA) (ferromanganese production with 
3,600 tons annual capacity). Two new 
companies, Aceras Lima and  Aceras 
Arequipa, were recently formed to manu- 
facture beams using SOGESA products 
as raw materials. 


Lead and Zinc.—During 1967, Northern 
Peru Mining Corp., a wholly owned sub- 
sidiary of the American Smelting and 
Refining Co., increased the capacity of 
their Quiruvilca mill by 50 percent by 
the installation of additional circuits to 
recover lead and zinc concentrates in 
addition to the existing copper circuit. 

It was also reported that the Chilete 


lead-zinc mine which has nearly depleted 


15 Sources: U.S. Embassy, Lima, Peru. State 
eer Aireram A-369, De”. 29. 1967. 1 
State Department Aireram A-772, June 
13, 1967, 8 pp.: Ene Revista Latino- 
americana de ia ILAFA, No. 87, July 
1967, pp. 19-20. 
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its reserves will be closed in the second 
quarter of 1968. 

Compania Minerales Santander, Inc., 
Peru, the wholly owned subsidiary of the 
St. Joseph Lead Co. of New York, con- 
tinued developing its underground lead 
and zinc mine in central Peru, Department 
of Lima, in 1967. Upon completion of the 
new shaft started in 1966, the existing open 
pit mine will be phased out; this is 
projected for the fourth quarter of 1968. 
Zinc concentrate tonnage reportedly in- 
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creased slightly in 1967 over that of the 
previous year, but lead concentrate de- 
creased due to the reduced lead content 
of ore mined. 


MINERAL FUELS 


Petroleum.—Peruvian crude petroleum 
production in 1967 registered a 12.3 per- 
cent increase over that of 1966, largely 
as a result of increased development of 
the Belco Petroleum Corp. offshore con- 
cessions near Talara. 


Table 5.—Peru: Distribution of crude petroleum production by zone and company 
(Thousand 42-galion barrels) 


Zone and company 


Continental Shelf: 


Belco Petroleum Corp. of Peru... 
Cabeen Exploration Co... 
Empresa Petrolera Fiscal.__._.......-_....-_-- 


Coastal: 


Belco Petroleum Corp. of Peru... 
Empresa Petrolera Fiscal.. -------------------- 
International Petroleum Co., Ltd., Lobitos !..... 
International Petroleum Co., Ltd., La Brea y Paripas 


Petrolera Amotape, S.A 


Eastern: 


Compañía Peruana de Petróleo “El Oriente”, S.A 
Compañía de Petróleo “Ganso Azul”, Ltda. .-.... 


P Preliminary. 


Production 

1966 1967 P 
ta dies 1,384 8,517 
IAEA USA 370 957 
e oS ns a cae 4 358 
EE 1, 758 4,832 
ENEE 102 81 
ER 2,435 1,984 
ER 10,883 10,798 

6,715 6,974 
EE 11 10 
EE 20,146 19,847 
ds ls nt al 551 591 
ENEE 572 587 
E ee 1,123 1,178 
EE 23,027 25,857 


1 Concession jointly held with Compañia Petrolera Lobitos (Burmah Oil Co., Ltd.) but operated by Inter- 


national Petroleum Co., Ltd. 


Exports of crude oil and petroleum 
products increased markedly in 1967 
compared with those of 1966; however, 
imports, due in part to increased produc- 
tion and in part to the September currency 
devaluation and restriction of imports, 
increased only about 1 per cent in 1967. 
A comparative trade table for the years 
1966 and 1967 follows: 


Thousand 
Product 42-gallon barrels 
1966 1967 
Imports: 
Crude oil. .._____.__.---- 728 1,170 
Aviation gasoline_______.- 405 315 
Motor gas and naphtha.... 3,097 3,010 
Distillate fuel ol ` -----.-- 366 317 
Residual fuel ol... 3,925 3,757 
Lubrieante --..---------- 172 85 
A O 73 204 
Total 02. ts coe 18,769 8,858 
Exports: o 
Crude oil. ...-.-...---.-- 1,985 3,690 
Distillate fuel oil.........- 656 680 
ubricants. -------.....- 13 5 
(Di AA AA 2 6 
Total- coso its ada 2,656 4,881 


1 Detail does not add to total due to rounding. 
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Consumption of refined petroleum 
products increased approximately 5.5 per- 
cent in 1967 over the previous year. With 
the exception of aviation gasolines, all 
the regular products showed increases in 
consumption ranging from 17.8 percent 
for turbo fuel to 2.3 percent for residual 
fuel oil. A table of domestic consumption 


of refined petroleum products for the years 
1966 and 1967 follows: 


Thousand 42-gallon 


Product barrels 
1966 1967 

Crude ol. ds 243. ere 
Aviation gasoline________._- 388 382 
Motor eascoline -` ---------- 8,998 9,878 
Turbo fuel `, SS 955 1,125 
Kerosine_________________._.- 3,519 3,774 
Distillate fuel ol `, 5,690 5,906 
Residual fuel ol `, 9,314 9,525 
o co Se oo oe es oe. 1,110 1,295 
Total -22 2.222222 30,217 31,885 


The La Pampilla refinery, owned and 
operated by the Peruvian Government 
organ, Empresa Petrolera Fiscal (EPF), 
was officially opened December 17, 1967. 
It had been operating about a month, 
treating Venezuelan crude at a rate of 
10,000 barrels per day supplied under 
contract by the Gulf Oil Corp. The re- 
finery has a rated daily capacity of 
20,000 barrels but has operated at an 
average of about 16,000 barrels. The re- 
finery is capable of producing 95-octane 
gasoline in addition to the lower grades 
of gasoline, the normal grades of kerosine, 
jet fuel, diesel oil, and bunker fuel. When 
the refinery is operating at capacity, it is 
projected that crude oil requirements in 
excess of the quantities delivered by Gulf 
will be supplied by EPF’s production 
facilities at Los Organos and by Belco 
Petroleum Corp. offshore operations at 
Talara. 

Petroleum exploration activities in- 
creased from 54.9 party months in 1966 
to 73.5 party months in 1967, while 50 
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wildcat wells were drilled compared with 
24 drilled in 1966. Twenty-four of the 
exploratory wells were dry, a success ratio 
of 52 percent for all exploratory drilling. 

Plans for development of natural gas 
resources in Peru suffered reverses in 1967 
as the Aguaytía Group’s drilling program 
produced two dry exploration holes and 
one gas producing hole near Pucallpa in 
eastern Peru. The Aguaytía Group, formed 
in 1966 to develop natural gas previously 
discovered, consisted of (1) Cía. Peruana 
de Petróleo “El Oriente”? S.A., (2) Cerro 
de Pasco Petroleum Corp., (3) Deutsche 
Erdoel A.G. Gewerkschaft Elwerath and 
Wintershall A.G., (4) Peruvian Oils & 
Minerals, Ltd., and (5) Mobil Oil Co. 
del Peru. 

The original discovery well, Aguaytia-1, 
had been drilled in 1962 about 80 kilo- 
meters west of Pucallpa. The two dry 
holes, Pisqui-1 and Tahuaya-1, were drilled 
as exploration wells in structures adjacent 
to the Aguaytía. In November 1967, 
Aguaytia-2 was completed as a shut-in 
gas/condensate producer, and an economic 
assessment of the Aguaytia structure was 
considered. 

Due to the two dry holes, the plan to 
pipe natural gas over the Andes to the 
Lima-Callao area appeared unlikely, be- 
cause no additional reserves were gener- 
ated to justify the lengthly pipeline. How- 
ever, it was hoped that the Aguaytia 
structure would contain sufficient reserves 
to warrant the investment to pipe gas to 
La Oroya for use in the Cerro de Pasco 
smelter operation. 

The long-time dispute between the 
International Petroleum Co. and_ the 
Peruvian Government continued through- 
out the year. Despite the number of laws 
and decrees promulgated relating to and 
associated with the disputed La Brea y 
Pariñas property and environs, as the year 
ended the situation was still uncertain, and 
the successful completion of negotiations 
was not in sight. 


The Mineral Industry 
of the Philippines 


By Arnold M. Lansche* and K. P. Wang’ 


During 1967, the Philippine gross na- 
tional product (GNP) rose about 10 per- 
cent and mineral output increased per- 
haps 10 to 15 percent from the reported 
$186 million in 1966. Mineral-output 
value (excluding value added) was equiva- 
lent to nearly 3.4 percent of the $6.3 
billion GNP. Copper, gold, chromite, iron 
ore, cement, and refinery products were 
still the major commodities in 1967, with 
copper holding a dominant position. Base 
metal ores, virtually all exported and 
mainly to Japan, earned significant 
amounts in foreign exchange. Copper ex- 
ports alone may have reached nearly $100 
million in 1967. Output of cement, iron 
and steel, fertilizers, and petroleum prod- 
ucts from imported crude oil was pri- 
marily for domestic markets. 

Much mineral exploration took place, 
particularly for copper and sulfur. Several 
developing copper prospects reaffirmed the 
potential of the Philippines for nonferrous 
base metals, and associated pyrite has 
proven to be abundant. Extensive explora- 
tory drilling was done on a sulfur prop- 
erty in Negros Oriental. 

High prices and the long strike in the 
United States spurred copper output to a 
new high. Greater world demand and a 


Government subsidy stimulated the expan- 
sion of gold-producing facilities. The lead- 
ing producer of metallurgical chromite had 
a good year, but output of the only pro- 
ducer of refractory chromite fell. Phil- 
ippine iron ore producers found difficult 
competition with Australia in supplying 
the Japanese market. The construction 
boom boosted cement production greatly, 
and petroleum refining and consumption 
continued to expand on a moderate scale. 

Discussions between the Philippines and 
the United States were started, in Novem- 
ber 1967, on the subject of a new trade 
agreement to replace the Laurel Langley 
Trade Agreement that expires July 3, 1974. 

Pesos at 3.90 to $1 were freely converti- 
ble, and imports did not require import or 
foreign exchange licenses after mid-1967. 
The Philippine President’s Administrative 
Order No. 21 of September 6, 1966, which 
liberalized repatriation of investment, re- 
mittance of earnings, payments of foreign 
loans, and servicing of foreign obligations, 
was actively implemented in 1967. The 
Corporation Law was amended by Repub- 
lic Act 5167, approved August 4, 1967, to 
permit domestic or foreign mining corpo- 
rations to own as much as 40 percent of 
another mining company. 


PRODUCTION 


The 12.5-percent tonnage increase in 
copper and the 30-percent increase in 
cement production were main contribu- 
tions to the overall rise in mineral-output 
value over that of 1966. Gold showed little 
change, although groundwork had been 
done to boost production. Pyrite output 
increased sharply to meet the needs for 
fertilizer manufacture. 


The additional copper in 1967 came 
mainly from existing enterprises. Thus, 
when some new mines come into operation 
in a few years, the Philippines will be able 
to top the 100,000-metric-ton annual out- 


1 Physical scientist, Division of International 
Activities. 

2 Chiet, area specialist, Far East and Sout: 
Asia, Division of International Activities. 


615 


616 


put mark. Output of direct-shipping iron 
ore declined, while that of concentrates and 
pellets increased; some beach sands were 
also produced. Zinc came mainly from the 
Tuba gold-zinc mine near Baguio and the 
Bagacay copper-zinc mine. Byproduct 
cadmium was produced from zinc, and 
byproduct molybdenite from copper from 
the Sipalay mine. 

Information on mineral output value by 
commodity is only available for 1966, and 
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excludes value added. The main product, 
copper in concentrates, contributed 44 
percent to total output. Cement ranked 
next with 19 percent, followed by gold 
with 12 percent, iron ore with 8 percent, 
sand and gravel with 6 percent, and re- 
fractory chromite with 5 percent. Salt con- 
tributed 2 percent, metaliurgical chromite 
l percent and silver, manganese, mercury, 
zinc, and coal, less than 1 percent each. 
The value added was sizable for petroleum 
but of lesser importance for steel products. 


Table 1.—Philippines: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 
Metals: 

Cadmium, content of zinc concentrate 

kilograms. 
Chromite: 

Metallurgical...........- thousand tons. - 
Reiraetoryg. do 
RK d NEE do 


Copper, metal content of concentrates (largely 
a to 29.5 percent eopper) 2. 
Iron and steel: 

Iron ore and concentrate, 55 to 58 percent 
EE eee ee Ee thousand tons.. 
Ferroalloys__-.....------.------------- 
Steel ingots (from scrap) *_thousand tons. . 

Leza, meta; content of 50 to 60 percent concen- 
1 A BE 


Manganese otre -2 aaan 
Mercury, estimated content of concentrate 


1963 1964 1965 1966 1967 » 
11,200 11,000 r 9,570 r 5,440 3,000 
86 r 86 96 104 133 
373 r 382 458 456 287 
459 r 468 554 560 420 
63,686 60,458 62,740 * 78,758 83,763 
376,006 425,770 435,545 453,546 500,417 
1,385 1,367 1,438 r 1,475 1,506 
1,296 1,532 1,744 1,795 718 
NA NA 1114 1148 NA 
71 103 105 92 95 
7,666 8,005 51,744 56 ,093 86,483 
6-pound flasks.. 2,651 2,496 2,584 2,443 2,612 

Molybdenum, metal content of 94 percent Moi: 

CONCONÍTAte- occ 107 105 IT 49 
AA A troy ounces_. 838,304 907,504 932,944 1,162,889 1,396,268 
Zinc, content of concentrate_______________-- 3,8 2,136 2,059 r 1,648 1, 

Nonmetals: 
RR ME 382 532 3~=__--- 500 58 
Asphalt rock `, O;,18B asses wes Soule NA 
Barite, 85 to 90 percent Bac, 914 1,476 8 -.--- 2 NA 
o ee Ee e thousand tons. . 951 1,201 r1,529 r1,613 2,112 
ALC IMA , 108 6,967 e 7,000 e 6,000 e 6,000 
Dolómite: act aa 5,089 5,220 5,149 4,135 6,794 
Feltgen ls ais ea E 6,66 8,051 12,289 8,615 NA 
Gypsum (mostly byproduct)-_.......-------- 30 ,694 40,958 27,488 *15,329 15,184 
LIME cita ida 31,396 29,175 23,831 23,548 84,342 
Limestone ------------------ thousand tons. - 1,480 1,799 2,300 2,400 3,000 
Phosphatic materials: 
ET E A A AAA 1,473 1,191 4,172 534 1,316 
Phosphate rock. -------------2--------- 1,066 2,857 10 10 
Pyrite A Silas a pata Or Oe 58,055 43,912 105,298 114,442 146,219 
Salt, See. tee ue ia thousand tons. . 70 4 r 255 r 18 116 
Silica sand (ordinary glass sand).......- do___- 111 r 197 280 234 311 
SCHEER o EE 48 69 r 48 14 24 
WK TEE 95 98 593 637 444 
Mineral fuels: 
Coal- 2 64235 2 cb ee thousand tons. - 157 115 95 "75 65 
Petroleum refinery products 
Gasoline. -.-.- thousand 42-gallon barrels. ` 8,660 9,189 9,474 11,213 12,448 
Kerosine? -222-22-22 ---------- do , 509 2,544 3,288 3,803 2,8 
Distillate fuel ol. do 5,872 6,881 7,139 8,450 9,425 
Residual fuel ol ...........-.- do 7,561 9,757 11,093 13,133 16,607 
Refinery fuel (including losses)....- do___- 1,374 1,500 1,700 r 2,333 e2,964 
Other productg ----------------- do 1,545 954 e 1,442 1,801 1,856 
d Kc o da 
e Estimate. r Revised. P Preliminary. 


1 Rolled steel. 
2 Includes jet fuel. 


27,521 30,825 34,086 40,733 45,663 


NA Not available. 
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TRADE 


Complete trade data for 1966 and 1967 
are not available. However, preliminary in- 
formation for the first half of 1967 shows 
that total exports were valued at $386 
million (down $45 million compared with 
the same period in 1966 and total imports 
at $511 million (up $118 million). Min- 
eral exports did increase, however, by 10 
percent or more. Production of copper 
concentrates greatly increased, and exports 
of this, the Philippines’ foremost export 
product, presumably rose correspondingly. 
Iron ore exports remained steady. The 
principal mineral import item was petro- 
leum. Even though tonnage went up only 
slightly, value increased considerably be- 
cause of the Middle East crisis. 

Overall 1966 Philippine trade was 
valued at about $1.75 billion. Imports and 
exports were fairly balanced, and the two 
main trading partners were the United 
States and Japan. Exports of metalliferous 
ores and metal scrap in 1966 totaled about 


$120 million, or nearly 14 percent of all 
exports. Imports of base metals and min- 
eral fuels each were valued at about $90 
million, or nearly 10 percent of total im- 
ports. Although overall trade value in- 
creased by 7 to 8 percent over that of 1965, 
the trade pattern did not change appre- 
ciably. 

Japan took virtually all mine copper 
(except the gold-copper ores of Lepanto 
Consolidated which went to Takoma, 
Wash.), metallurgical chromite, and iron 
ore. The bulk of refractory chromite, 
gold, and zinc concentrate went to the 
United States. 


Lacking oil, the Philippines imported 
crude petroleum from Indonesia, Iran, 
Iraq, Kuwait, Qatar, Sarawak, and Saudi 
Arabia. Japan and the United States sup- 
plied most of the metal ingots and semi- 
manufactures, refined petroleum products, 
and fertilizers. 


Table 2.—Philippines: Exports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 
Metals: 

Brass scrap.___._.-.----.--._-------- 1,137 
Chromite: 

Metallurgical. -2-22 130,230 

Refractory ----------- -2-a 457,094 
Copper: 

Ores cacas ai a 16,804 

a Pl Goncenttrate 46,148 

Ordinary eoneentrate ..------ 269,43 

Metal content of ore and concen- 

(Ale A etdeceeeceves 63 , 400 

SCTED fe22 26 Sos A 1,208 
Gold: 

Bullion......-.-...-..-.. troy ounces.. 240,242 

Concentrate and mgttel 6,784 
Iron ore and equivient: 

Ore......-_.- Saa thousand tons. - 1,311 

Concentrate --------- do 204 
Manganese ore o ------------------ 16,537 
Mereurg --2------- 76-pound flasks.. 1,447 
Molybdenum eopncentrgte 27 
Zinc ore and concentrate. ______._____- 4,888 

Mineral fuels: 
Crude oil (reexport)..... thousand tons. 18 
Gas oil (bunker fuel) .......-..- do_____- 48 
e Estimate. 


1965 Principal destinations, 1965 
925 


105,840 
512 , 964 


Japan 885; Taiwan 40. 


All to Japan. 
Ke Gees 831,874; United Kingdom 


22,316 


All to Japan. 
235,416 Do. 


47,000 Do. 

1,215 Japan 375; West Germany 340. 
All to United States. 
Japan 2,160; United States 667. 


All to Japan. 

Mainly to Japan. 

Japan 53,538. 

Netherlands 858; United Kingdom 449. 
West Germany 71; United Kingdom 40. 
All to United States. 


All to South Viet-Nam. 
Mainly to Malaya. 


1 Includes gold-and-silver bearing lead-copper concentrates. 


Source: Department of Commerce and Industry 


, Bureau of the Census and Statistics. Foreign Trade Statis- 


tics of the Philippines 1964 and 1965, Manila, 1965 and 1966. 
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Table 3.—Philippines: Imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 Principal sources, 1965 
Metals and metallic ores: 
Aluminum: 
Ingots, bars, and alloys. .......... 4,460 4,288 United States 2,319; Canada 859. 
Semimanufactures- 00.2. 950 940 Japan 372; United States 255. 
Copper: 
Ingots and bara ----------- 3,400 3,970 Japan 3,907. 
Semimanufactures_____.__.-_.---- 1,320 1,035 Japan 526; United States 168. 
Iron and steel: 
Pig iON cons oe es 21,150 14,555 Japan S 6,909; Australia 3,742; Spain 
Ferrosallovng --------------------- 1,991 1,451 Taiwan 670; Norway 483; Japan 192. 
Ingots and semimanufactures 
thousand tons. - e 500 530 Japan 360. 
” fee AA ayaa ak EE 10,182: 10,999 United States 10,022. 
ead: 
Ingots, bars, and alloys__________- 2,0083 3,052 Australia 2,585; Japan 182. 
SBemimanufacturesg 428 595 arene 155; Japan 96; United States 
Pig mentes eee us e 704 485 United States 235; Australia 219. 
Nickel, all forms__.._-__._____-.------ 65 83 United States 26. 
Tin ingots and alloys______- long tons. - 4,600 600 Malaysia 592. 
Titanium ode. 2,295 2,361 Japan 765; West Germany 381; Aus- 
| tralia 374; United Kingdom 317; 
Belgium 134. 
Zinc: 
Ingots and allovg -2-2-2-2 ------ 10,363 10,958 Australia 4,711; Japan 3,593. 
Semimanufactures___._.._-...-_-- 2,290 538 Australia 249; United States 121. 
ar EEN 1,100 792 Netherlands 431; United Kingdom 104. 
Nonmetals: 
Abrasive, including diamond..____...... 333 347 Netherlands 144; United States 98. 
¿A WEEN , 894 1,288 Canada 750; Portuguese Africa 181. 
COMeCNt EE 185,851 91,547 Taiwan 62,848; Japan 24,305. 
China day ,85 4,233 Japan 2,120; United Kingdom 1,084. 
Diatomaceous earth... 2,382 4,239 Japan 4,010. 
Dolomite o ooo 2,699 3,277 Japan 2,426; United States 441. 
Fertilizers, chemical. .... thousand tons. _ 23 226 Japan 85; West Germany 55. 
TEE EE 27,581 25,935 Cyprus Island 10,450. 
Phosphate rock___._____.------------ 18,754 57,797 United States 57,792. 
Süllü smc so et eas KA 19,039 Canada 16,386; United States 2,351. 
AAA bo oct Git elated erates 2,572 2,652 South Korea 1,447; Japan 594. 
Mineral fuels: 
Coke from coal- o. ooo 11,521 20,699 Australia 7,627; Taiwan 5,910. 
Petroleum: 
Crude.----------- thousand tons. - 4,216 4,533 Indonesia 1,217; Saudi Arabia 842. 
Refinery products: 
aaoline do 38 63 Iran 28; Bahrain 10. 
Kerosine.-..----2---.-. do...- Ges 20 Iran 7; Bahrain 7; Japan 4. 
Distillate fuel oil. ...._.. do...- 11 127 Saudi Arabia 19; Iran 16; Malaysia 16. 
Lubricants. -.-..-.-.-.- do. 89 83 United States 61. 
dE do 19 19 United States 9; Indonesia 7. 
q A do 157 312 


e Estimate. 


Source: Department of Commerce and Industry, Bureau of the Census and Statistics. Foreign Trade Statis- 


tics of the Philippines 1964 and 1965, Manila, 1965 and 


1966. 


COMMODITY REVIEW 


METALS 


Chromite.—During 1967, output of re- 
ractory chromite declined steeply, and as 
the U.S. steel industry has traditionally 
depended upon the Philippines for more 
than half of its refractory needs, this 
drop in output could have an international 
impact. Output of metallurgical chromite, 
all exported to Japan, gained significantly 
but was only 2 percent of world output. 


Normally, the chromite industry has a 
yearly output value exceeding $10 million. 
At the Coto (or Masinloc) mine of Con- 
solidated Mines, Inc., in Zambales the 
country’s sole refractory chromite producer, 
output of standard lump ore dropped be- 
cause of ore-grade problems and mining 
difficulties. Underground mining was 
started on some ore bodies, and a crushing 
plant and a flume were under construc- 
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tion. The remodeled fines plant produced 
sizable tonnages of concentrates from stock- 
piled fines, however, the market for fines, 
has not been attractive when compared 
with that for lump ore. In view of the re- 
serve situation, production of lump ore 
can probably return to the previous level. 
As of January 1, 1967, reserves totaled 
about 9.8 million tons, comprising 5 mil- 
lion tons of mine-run ore (including 
Parcel No. 1 of Zambales Mineral Reser- 
vation), 1.2 million tons of stockpiled 
high-silica fines, and 3.6 million tons of 
disseminated ore in place and in dumps. 
Acoje Mining Co. Inc., a subsidiary of 
Marinduque Mining and Industrial Corp., 
dominated Philippine metallurgical 
chrome ore output. The only other pro- 
ducer, Palawan Consolidated Mining Co., 
had a small output. Acoje’s new open pit 
in Zambales started operations in late 1966 
and provided one-fifth of the 1967 mill- 
feed. Reserves for Acoje totaled 2.3 million 
tons at the beginning of 1967. Palawan 
Consolidated mined underground at 
Puerto Princesa, Palawan; reserves in 1967 
were reported at 17,500 tons of 42- to 
58-percent-grade chrome ore. 


Copper.—About 10 mining companies 
produced copper in 1967; mine-copper 
output by major producers is shown in the 
following tabulation: 


Company 1966 1967 e 
Atlas Consolidated Mining 
and Development Corp... 27,550 30,200 
Lepanto Consolidated Mining 
A PI ews tees 18,500 19,500 
Marinduque Mining and In- 
dustrial Corp.: 
Bagacay mune... 5,965 8,550 
Sipalay mune... 12,320 12,970 
Philex Mining Corp________- 6,750 6,180 
Benguet Consolidated Inc_... NA 3,000 
Samar Mining Co. Inc 1,290 1,700 
Other ARA AN 1,383 1,663 
o A r 73,758 83 , 763 
e Estimate. r Revised. NA Not available. 


In recent years, most mines have been ex- 
panded and new reserves delineated. In 
addition, many new properties have been 
prospected and developed. At yearend 
1967, the country had a half billion tons 
of reserves of disseminated copper ore 
grading 0.6 to 0.9 percent copper. Planned 
expansions and new facilities under con- 
struction indicate that Philippine copper 
mine output should continue to rise. 
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Atlas Consolidated with open pit and 
underground mines in Toledo, Cebu, plans 
to expand capacity 40 percent to eventually 
bring copper mine output to about 45,000 
tons per year. At the beginning of 1967, its 
measured reserves were reported at 142 
million tons of copper ore averaging 0.76 
percent copper, and 42 million tons analyz- 
ing 0.66 percent copper. The firm ships its 
copper ore to Mitsubishi Metal Mining 
Co. Ltd., of Japan. 

Marinduque Mining & Industrial Corp., 
which sells copper primarily to Mitsui 
Mining and Smelting Co., Ltd., of Japan, 
had a good year at both copper properties. 
To support the Sipalay open pit mine, 
recent capital construction included diver- 
sion of the Toangan River and transfer of 
a conveyor from the defunct Binulig pit 
to the Sansibit pit. A ball mill to raise 
daily milling capacity to 6,500 tons of ore 
was being installed in 1967, and plans 
were underway to further boost overall 
milling capacity to 8,000 tons by mid-1968. 
Sipalay's reserves, as of early 1967, were 
reported at 72 million dry tons analyzing 
0.8 percent copper. The Bagacay open pit 
was recently retooled with bigger mining 
equipment. As a result, copper mine out- 
put in 1967 was roughly two-fifths more 
than in 1966. Bagacay's 2.8-percent-copper 
mine-run ore was upgraded to nearly 44,- 
000 tons of concentrates in 1966; an addi- 
tional 19,200 tons of straight shipping ore 
(7.5-percent-copper) was produced. Mitsui 
Mining and Smelting developed a process 
to recover copper and precious metals from 
tailings. Japanese companies have always 
recovered zinc from Philippine tailings. 


Lepanto Consolidated Mining Co.’s. 
Mankayan mine in Mountain Province had 
a 1966 recorded output of 18,500 tons of 
copper, 62,110 ounces of gold, and 327,149 
ounces of silver. Lepanto traditionally 
shipped ores to the Takoma Smelter of 
American Smelting and Refining Company. 
Operating costs were greatly reduced and 
profits increased in 1966 by raising daily 
milling capacity to 1,800 tons of ore. A 
plan to bring daily capacity up to 2,700 
tons was underway at yearend 1967. Re- 
serves were entirely reevaluated, and, in 
early 1967, stood at 7.82 million tons assay- 
ing 2.98 percent copper and 0.125 ounce 
gold, roughly two-thirds measured ore. 

Philex 
Tuba 
country’s 


Mining Corps property at 
in Mountain Province was the 
only important underground 
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porphyry copper mine. It underwent sig- 
nificant transitions in mining methods and 
extraction horizons, and a magnetite recov- 
ery circuit was added. Total estimated re- 
serves were about 50 million tons of 0.74- 
percent-copper ore. An expansion program 
was being planned to increase producticn 
50 percent by late 1968 so as to bring 
annual mine copper output to around 
10,000 tons. This would necessitate the 
transfer of location as well as expansion of 
the present mill. Philex continued to sell 
to Nippon Mining Co. Ltd. of Japan. 

Benguet Consolidated, Inc. open pit 
copper project in Balabac, Palawan, got 
into full production during 1967, after in- 
stallation of facilities to accommodate 
10,000 tons of ore monthly. Ores shipped 
at yearend 1967 analyzed about 6.7 percent 
copper and 46.8 percent sulfur. The Ken- 
non Copper Mine of Black Mountain Inc., 
under development near Baguio and the 
Benguet Exploration Inc. gold-zinc prop- 
erty, initially planned a daily mill capacity 
of 1,500 tons of ore. About 12 million tons 
of 0.63-percent, disseminated copper ore 
have been delineated to be mined by block 
caving. Production may commence by 
yearend 1968, and concentrates will be 
trucked to Poro, La Union, for shipment 
to Nippon Mining in Japan. Consolidated 
Mines was developing a property in Mag- 
pog, Marinduque, and planned a 500-ton- 
per-day mill to treat the 2 to 3 percent 
copper ore. Copper Belt Mining Corp. at 
Lobo, Batangas, was still producing only 
small tonnages. As of January 1, 1967, re- 
serves were reported at 177,000 tons of 2.1- 
percent-copper ore, and 12,000 tons of 
barite. Acoje Mining produced 15,700 tons 
of direct-shipping copper ore in 1966 from 
a property in the Sierra Madres that also 
produces manganese ore. 


Gold and Silver.—Precious metal pro- 
duction increased slightly in 1967. Gold 
was priced at $50.38 per ounce, with min- 
ing companies receiving $35 directly from 
the Central Bank and $15.38 as subsidy. In 
addition to subsidies, the Government 
allotted about $385,000 for construction of 
feeder roads to assist the gold industry in 
1967. Leading gold producers in 1966 and 
their output in ounces follows: Benguet 
Consolidated, Inc., 237,408; Lepanto Con- 
solidated Mining Co., 62,110; Itogan- 
Suyoc Mines, Inc., 47,343; Philex 
Mining Corp., 28,745; Benguet Explora- 
tion Inc., 18,712; Paracale-Gumaus Con- 
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solidated, Mining Co. 13,108; and Baguio 
Gold Mining Company, 8,916. 

At Benguet Consolidated, Inc. gold 
property in the Baguio area, tertiary 
crushers were installed and diversion tun- 
nels were constructed to provide impound- 
ing facilities for mill tailings. Baguio 
Gold Mining shut down its Baguio mine in 
late 1966. 

Gold remained a significant byproduct of 
copper for Philex Mining. Itogon-Suyoc 
Mines, Inc., has several properties. At its 
Itogon mine in Sangilo, Itogon, modifica- 
tions in mill circuit were made to raise 
gold output. At the company’s Suyoc mine 
in Mankayan, Mountain Province, efforts 
were being made to raise byproduct copper 
output. Daily ore output of Benguet Ex- 
ploration’s complex metal mine at Tuba, 
near Baguio, was being expanded from 40 
to 60 tons per day. During 1966, in addi- 
tion to precious metals, the firm produced 
1,648 tons of mine zinc, as well as pyrite, 
cadmium, and copper. Paracale-Gumaus 
Consolidated Mining Co. signed a 2-year 
agreement with San Mauricio Mining Co. 
to mine the latter’s Santa Ana group of 


claims beginning in 1967. 


Iron Ore.—The Philippine iron-mining 
industry encountered increased pressure 
from Australian producers in competing 
for Japanese markets. Philippine Iron 
Mines Inc., the leading producer, recorded 
an output of only 807,334 tons of iron ore 
or equivalent product in 1966 at its Larap 
underground property. Minable reserves 
were reported at 27 million tons contain- 
ing 27.3 percent “magnetic” iron content. 
Declining reserves of ores of direct-ship- 
ping grade meant that the concentrator 
which recovers only the magnetic com- 
ponents must process more feed to main- 
tain sales. The completed pelletizing plant 
experienced technical difficulties in 1967. 

The Sibuguey open pit project of Samar 
Mining Co. Inc., in Mindanao was the 
second-ranked producer, with an output of 
378,975 tons of concentrates in 1966. As of 
January 1967, reserves totaled only 3.7 mil- 
lion tons containing 50 percent iron. In 
practice, 40 percent mine-run iron ores 
were upgraded to 59 percent for sale to 
Japan. Filmag Inc. and Maraveni Consoli- 
dated Co. provided small tonnages of 
beach-sand concentrates for lining Japa- 


nese blast furnaces. Philex Mining Corp. 


produced 48,762 tons of magnetite con- 
centrates in 1966, and Atlas Consolidated 
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Mining & Development Corp. sold some 
pyrite cinder to the Japanese. 


Iron and Steel "he small domestic 
steel industry is based upon scrap and im- 
ported semimanufactures. Negotiations 
between Japanese firms (Mitsui and Co., 
Ltd., and Yawata iron and Steel Co., 
Ltd.) and Elizalde Iron and Steel Corpo- 
ration of the Philippines resulted in an 
agreement in January 1968 for the 
Japanese to invest $1.6 million to help 
Elizalde build a 150,000-ton cold-rolled 
sheet and coil mill. 

An electric smelting, Linz-Donawitz 
(LD) converter plant of roughly 300,000 
tons annual capacity has reportedly been 
under construction in Iligan, Mindanao. 
The Santa Inez Steel Corp. was planning 
to build a 250,000-ton LD converter inte- 
grated steel plant in Rizal Province, based 
upon a 30-million-ton iron deposit. 


Lead and Zinc.—Lead production in the 
Philippines has been nominal. Zinc shows 
promise, but low prices have held back ex- 
traction, and in fact, output has declined 
in recent years. Benguet Exploration Inc.’s 
gold mine near Baguio has been the coun- 
try’s only recorded zinc producer, and it 
is partly because of the gold content that 
zinc is recovered; three-fifths of the gold 
in the zinc concentrate shipped to Japan 
has been returned to the Philippines. Some 
zinc also went to Japan in the form of 
zinc-in-copper concentrates from Marin- 
duque Mining’s Bagacay mine. 


Manganese.—Philippine manganese ore 
production attained moderate levels during 
1965-67, when there was increased de- 
mand by the Japanese steel industry. Zam- 
bales Base Metals Inc., the foremost past 
producer, resumed operations at its Wright, 
Samar, property. Acoje Mining's Sierra 
Madre property in Isabella had developed 
reserves of about 40,000 tons of manganese 
ore and 20,000 tons of direct-shipping- 
grade copper ore at the beginning of 1967. 
The Vazlao Mining Company started min- 
ing manganese ore at Mandaon, Masbate, 


in late 1966. 


Mercury.—High world demand and 
fluctuating prices had little effect on the 
Philippines’ mercury output. 

Palawan Quicksilver Mines, Inc., with 
a primarily open pit operation at Puerto 
Princessa in Palawan, was the country’s 
only producer. Important exploration and 
development work in the last few years 
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included 22 diamond drill holes, in 1966, 
that confirmed projected extensions of the 
main ore body. At the beginning of 1967, 
ore reserves were placed at 822,000 dry 
tons assaying 0.13 percent mercury— 
roughly a third more than a year ago. In 
addition, there were about 726,000 dry tons 
of ore containing less than 0.1 percent 
mercury. During 1966, three rotary kilns 
treated 70,393 tons of ores and concen- 
trates averaging 0.141 percent mercury. 
Completion of installation of a fourth kiln 
was expected by the end of August 1967, 
and a new condensing system was installed 
on the third as well as on the new fourth 
kiln. With the additions, yearly output 
capacity can be raised to 3,300 flasks. 


Nickel.—Exploitation of Philippine nick- 
eliferous laterites came nearer realization 
when the large reserve in Parcel 2 of the 
Surigao Mineral Reservation was opened 
to bidding in April 1966. Roughly 100 mil- 
lion tons of delineated nickeliferous ores 
are involved, and large additional reserves 
can be developed. There were nine bid- 
ders, and a group composed of Marin- 
duque Mining € Industrial Corp. and 
Sherritt Gordon Mines Ltd. was reported 
awarded a contract in April 1968 to mine 
nickel ore on Nonoc Island in Parcel 2. 
Sherritt Gordon plans to build a demon- 
stration plant in Canada to prove out its 
recovery process. The Surigao Minera! Res- 
ervation Board which awarded the contract 
received technical assistance from the U.S. 
Bureau of Mines in evaluating proposals. 


NONMETALS 


Cement.—A boom in housing and an 
anticipated expansion program in highway 
building lifted Philippine cement produc- 
tion by 30 percent, to about 2.1 million 
tons in 1967, and annual plant capacity by 
one-third, to 3 million tons at yearend 
1967. In early 1968, 10 cement plants were 
in full operation and five plants were 
under construction. The expansion may re- 
sult in a slight surplus for export. In an- 
ticipation of competition from other pro- 
ducers, the Cement Association of the Phil- 
ippines negotiated with counterparts in 
various Far East countries (excluding 
Japan) during 1967 for a common, over- 
seas marketing agreement. 

In 1966, facilities of Filipinas Cement 
Co. and Universal Cement Co. Inc., were 
greatly expanded, making the former the 
largest producer in 1967. Mindanao Port- 
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land Cement Corp. completed a new plant 
in 1966, and the U.S. firm, Lone Star 
Cement Co., was given permission to build 
a plant. Two more cement plants, one 
owned by Marinduque Cement Co. and the 
other by Pacific Cement Corp., came on 
stream during 1967. Another significant 
development was the sharp increase in the 
rated capacity of Republic Cement Corp. 
Island Cement Co. will have the biggest 
single rotary kiln in Southeast Asia with a 
daily capacity of 1,300 tons. 


By 1968, the five plants under construc- 
tion should be in production. These are 
the Hi Cement, Bacnotan No. 2, Tayabas, 
Luzon, and Continental plants. With Min- 
danao Portland Cement Corp.’s. further ex- 
pansion of facilities, total rated capacity 
by yearend 1968 should exceed 4 million 
tons. 


Feldspar.—The Philippine glass industry 
obtained all feldspar from domestic 
sources. Nin Bay Mining Co., the foremost 
producer, reported an output of 12,237 
tons for the period May to October 1967. 


Fertilizer and Pyrite.—The rising de- 
mand for fertilizers was met by greater 
domestic production supplemented by im- 
ports. 

Marinduque Mining's Bagacay mine pro- 
vided three-fifths of the Philippine pyrite 
output in 1967. This pyrite was sold main- 
ly to ESSO Standard Fertilizer & Chemical 
Co., Inc.’s, plant at Bataan. Atlas Consoli- 
dated, which has extensive pyrite reserves, 
was the only other important producer; its 
pyrite has been shipped mainly to Atlas 
Fertilizer Corp. in Cebu, which is 40 per- 
cent owned by Atlas Consolidated. 

ESSO Standard Fertilizer & Agricultural 
Chemical Co., Inc. produced granular 
fertilizers, urea prills, aqua ammonia, 
phosphoric acid, and sulfuric acid in a 
plant adjacent to the ESSO Standard 
Philippines oil refinery. Maria Christina 
Fertilizer Corporation in Mindanao in- 
stalled new equipment to produce am- 
monia by the steam naphtha process, rais- 
ing capacity from 40 to 100 tons per day. 


Sulfur.—Sulfur production has been 
nominal but will probably increase. Ben- 
guet Consolidated, Inc., has been develop- 
ing a large sulfur deposit in Negros Orien- 
tal. As of the beginning of 1967, the com- 
pany’s proven and probable reserves of 
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sulfur ore were estimated at 10 million 
tons analyzing 27 percent sulfur. Its plan 
was to produce 2,000 tons of ore per day, 
or about 165,000 tons of elemental sulfur 
annually. 


MINERAL FUELS 


Coal and Coke.—Philippine coal pro- 
duction continued to decline, but require- 
ments for both coal and coke were nom- 
inal, the latter being met by small imports. 

Among the occurrences of high-rank 
coals, only Malangas shows some promise. 
The Philippine Bureau of Mines recently 
made some washability studies on the char- 
acteristics of Malangas Lumbog high-vola- 
tile C bituminous coal in the hope that it 
would be suitable for blending with Aus- 
tralian coals. 


Petroleum.—The approximately $50 
million spent in the Philippines in the 
search for oil since World War II has pro- 
duced no results, and exploration activi- 
ties were virtually halted about 3 years 
ago. However, many claim that additional 
capital and more incentives may yet lead 
to significant discoveries. It was suggested 
that the Government should match private 
investments in oil exploration. During 1966 
the duration of oil exploration concessions 
was increased from 10 to 25 years. Ap- 
proved House Bill No. 1396 permits hold- 
ers of drilling leases to convey them to ex- 
ploration concessions under Act No. 387 as 
amended. 


Activities in oil imports and refining 
have been much more significant to the 
economy. During 1966, the country im- 
ported about $88 million warth of mineral 
fuels, mostly crude oil, which was quite a 
drain on foreign exchange. If only because 
of increased prices, the corresponding value 
of the 1967 imports would be higher. 
Moreover, consumption probably increased, 
judging from a roughly 5 percent rise in 
refinery output over 1966. 

As of the beginning of 1968, the total 
Philippine annual petroleum-refining capac- 
ity was reported at 144,000 barrels per 
day. Four refineries were in operation: 
ESSO Standard Philippines, Caltex (Phil- 
ippines), Inc., Shell Company of the Phil- 
ippines Ltd., and Filoil Refinery Corp. The 
crude imported in 1967 to support the re- 
fineries probably exceeded 6 million tons. 


The Mineral Industry of Poland 


By Bernadette Michalski’ 


Poland’s mineral resources continued to 
sustain a significant production of bitu- 
minous coal, sulfur, zinc, cement, and cop- 
per in 1967. The country also produced 
sizable quantities of iron and steel, petro- 
leum products, and aluminum; but vir- 
tually all the raw material requirements 
except coal for these industries were im- 
ported, with the major supply derived from 
the U.S.S.R. and Hungary. The mineral 
industry, whether based on indigenous or 
imported raw materials, was of growing 


importance to the Polish economy and in 
1967 contributed more than 25 percent of 
the total industrial product and accounted 
for approximately 20 percent of industrial 
employment. 

The overall industrial growth rate for 
1967 was reported at 7.5 percent. However, 
segments of the mineral industry achieved 
growth rates nearer 10 percent in 1967 
with the sulfur and natural gas-based 
chemical industry achieving a 13.9-percent 
growth rate. 


PRODUCTION 


With the exception of aluminum and 
natural gas production, mineral and metal- 
lurgical output attained and in most cases 
surpassed planned goals for 1967. The 
achievements by the industry are largely 
the result of a continued emphasis on 
exploration, mechanization, and modern- 


ization. The following table shows recent 
development and mechanization activities 
for selected branches of the mineral in- 
dustry: 


1Commodity research specialist, Division of 
International Activities. 


1960 1965 

Iron and steel: 

Number of blast furnaces- eee 26 27 

Number of open hearth furnaceeng ee eee 93 95 

Steel output per square meter of hearth per 24 bourg .._....-...-... metric tons.. 5.7 6.9 
Lead-zinc mining: 

Number of mines: -o-a leste licita pie Se eee ls oe bec ee 

IN AA dee A A etd ale Ge 10,400 9,900 

Ore production. oo ooo thousand metric tons. - 2,360 3,569 
Coal mining: | 

Number of underground minee ooo 80 82 

Number of surface MmineS eee eee 46 23 

Share of total output extracted mechanically ----- percent. - 34 50 

Share of total loading conducted mechanically - ------------------------ do...-. 28 55 
Crude petroleum and natural gas production: 

Number of WellB soso... toas daa EE 3,182 8,121 

Crude oil output----------------2-------------------—- thousand metric tons. _ 194 400 


Natural gas output... ooo 


o eee thousand cubic feet. _ 


20,205 55,373 


Crude oil and natural gas output per industrial worker per year ! 


metric tons petroleum equivalent.. 


Petroleum refining: 


Number of refineries- ooo ooo oo oc. 


135.4 397.6 


5 
362.1 


1 Natural gas converted to petroleum equivalent at the rate of 1,000 cubic meters of gas =1 metric ton of 


petroleum equivalent. 
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Table 1.—Poland: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1964 1965 1966 1967 
Metals: 
Aluminum ingot______.._._--_-- thousand tons.. 47 48 47 55 92 
Cadmium: ase a e is e aa 420 r 425 r 440 430 NA 
Copper: 
re: 
Gross weight... thousand tons. . 2,162 2,247 2,356 2,507 «2,750 
Metal content e. 3,200 14,500 15,100 16,100 e 17,300 
(TN lla a ia 29,633 36,645 37,400 39,847 42,200 
Iron and steel: 
Iron ore thousand Gong _ 2,609 2,680 2,862 3,054 ¢8,125 
Pig iron and ferroalloys____________-_- do 5,395 5,643 5,760 5,856 6,581 
Steel ingots and castings. -___-_..._._.. do 8,004 8,573 9,088 9,850 10,451 
SS 
SE A A AA do..-. 474 r 494 r 508 "544 e 600 
Other rolled 222 121l. do :5,457 :5,709 r 6,130 6,578 6,994 
Total A do. "5,931 : 6,203 r 6,638 r 7,122 ¢7,594 
Lead: 
Ore: 
Gross weight. do.... 2,556 2,597 r 3,307 3,569 NA 
Metal (lead) eontent 8,700 38,300 41,200 45,100 NA 
Refined A a gee 38,914 41,501 41,386 °48,487 44,800 
o AAA aE a 1,105 1,205 1,101 e1,800 «1,300 
owe IN es E. thousand troy ounces. _ 129 129 129 129 129 
inc: 
Zinc content of lead-zine ore _------------- 147,100 150,700 *152,100 r 150,300 196,100 
Refined: 
Rieetrolvte -2 ---------------- 88,500 87,300 90,000 92,000 NA 
OUNCE A eo et le i eee 97,700 99,600 100,400 101,000 NA 
TOTAL ciao 181,200 186,900 190,400 193.000 NA 
Nonmetals: 
pale. a Debates ey char E eae 45,700 ° 45,700 °45,700 °47,000 e 47,000 
Comento sa a ieee thousand tons. - 7,674 8,761 9,578 10,041 11,188 
Fertilizer materials: 
Nitrogenous, manufactured bulk__._._.. do___- 1,3830 1,451 r 1,523 1,706 NA 
Phosphatic: 
Phosphate rock. 0 0 64,800 89,000 93,000 e° 93,000 NA 
Manufactured bulk___..._ thousand tons. _ 1,889 1,644 r 1,792 1,889 NA 
A A A 26,700 *26,700 ¢26,700 œ 28, 000 NA 
Gypsum: 
Lë e tana ci a aa thousand tons. _ 585 e 760 e 762 r 760 NA 
F GCalcined EE do...- 117 156 158 r 156 NA 
ime: 
Crude, construction and industrial... . _ do___- 2,433 2,680 2,877 3,014 «3,200 
Quicklime, hydrated lime, and dead-burned 
dolomite. ------------------------ do 2,004 2,173 2,260 e 2,401 NA 
LESA AAA AA ee ee 6,600 38,000 42,000 ° 42,000 NA 
Pyrite, gross weight. thousand tons.. S 21 234 e 240 e 240 NA 
Salt: 
o A A do___-_ 645 660 674 r 762 NA 
DIER ee A do___-_ 1,487 1,581 1,623 r 1,647 NA 
d VBE do — 2,132 2,241 2,297 2,409 °¢2,500 
Sulfur: 
Ore, gross weight... thousand tons. . 1,791 2,439 2,959 3,077 NA 
Content of ore o. do___- 285 295 431 477 NA 
Mineral fuels: 
Coal: 
ue O Be ee ea do.... 118,150 117,854 118,831 121,979 123,900 
Jeddah EE do... 15,344 20,250 22,626 24,508 +* 23,900 
Briquets, all Kinde. GC JAS 996 999 949 r 936 NA 
Coke, al! kinds... ooo 0000. _._-. 14,609 14,931 15,196 ° 15,075 15,200 
Gas, natural. -...--.--.-.--.-. million cubic fost. 35,275 45,980 51,419 51,856 55,878 
Peat, fuel ee eon we thousand tons. _ 102 100 78 r 60 NA 
Petroleum: 
Crude. -------------------- thousand tons. -_ 213 282 339 400 450 
Refinery products: 
Gasoline. -----ooococococococo- do... 305 385 : 707 819 e 975 
Kerosine ----------- do 21 16 31 20 NA 
Unspecified... -------------- do___- 1,116 1,532 2,678 2,866 NA 
OM a ais do___- 1,442 1,933 r 3,416 3,705 4,098 
P Preliminary. e Estimate. : Revised. NA Not available. 


THE MINERAL INDUSTRY OF POLAND 625 


TRADE 


Trade in minerals and metals repre- Imports of iron and steel in crude or 
sented more than a quarter of Poland’s finished form totaled 725 million zloty sur- 
total trade turnover in 1966 with mineral passing liquid fuels at 645 million zloty. 
imports totaling 2,495 million zloty? and Coal and coke exports accounted for more 
mineral exports totaling 2,258 million zloty than half of the mineral exports at 1,330 
as shown in the following tabulation: million zloty. 

The Soviet Union continued as Poland’s 

principal trade partner in 1966 perpet- 

Value (alió Bee uating Poland’s hard currency defficiency. 
OOO ties share Foreign exchange difficulties have been a 
Mineral Total of total contributing factor in many delays and 
EE “trade: (percent postponements of planned industrial in- 
vestments and thus have resulted in a 


Exports: S S 8 S S e 
1965 2,841 8,911 26.3 growing interest in increased industrial 
a oe re 2,258 9,088 24.8 exports to the hard currency market of the 
mports: 
1965.____- 2,351 9,361 25.1 West. 
1966_.____ 2,495 9,976 25.0) 0 += == == 
Trade balance: 2 Throughout this chapter, the official cur- 
1965.-....-. —10 — 450 XX rency unit of Poland, the zloty (Z1), has been 
1966. -.-.-.. — 237 — 888 XX used rather than the U.S. dollar because ac- 
tual exchange rates differ considerably frorn the 
official Z1 1=—US$0.25. In most cases, the 
XX Not applicable. zloty is overvalued. 
Table 2.—Poland: Export of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity | 1965 1966 Principal destinations, 1966 
Metals: 
Cedies tel EE ES 339 899 U.S.S.R. 160; West Germany 103. 
Iron and steel: 
Iron Oger Sew ees 21,723 19,032 United Kingdon 17,625. 
Pig iron and cast iron....._.-...-.. 10,686 17,840 dea 7,000; Sweden 3,945; Albania 
Ferroailoys.—~..........----.--- r 4,404 3,073 United Kingdom 731; West Germany 727; 
Austria 641. 
Semimaiuufactures___.........-- 952,677 987,992 Czechoslovakia 117,495; United States 
88,538; Rumania 77,058. 
vod concentrate_- ooo. 12,865 16,282 West Germany 13,337; Netherlands 2,945. 
inc: 
Metal and dust -----------—- 81,261 72,782 United Kingdom 19,150; Sweden 7,950; 
Hungary 7,066. 
BUOYS AA 7,995 8,906 U.S.S.R. 5,595; Brazil 2,111. 
Rolled products. -.-----........ 15,791 12,625 U.S.S.R. 4,013; Czechoslovakia 2,577; 
Denmark 2,000. 
Nonmetals: 
RE E EE thousand tons. _ 685 644 Spain 204; Ghana 101; Peru 96; United 
Arab Republic 50. 
Cement elinker. -- do 149 71 Spain 26; Nigeria 25; Sierra Leone 20. 
Clays, refractory. .........._.------ 78,821 60,584 Italy 20,698; Hungary 19,669; Yugoslavia 
Lime burpneg. ---------- 60,212 58,166 Czechoslovakia 35,737; Netherlanas 19,682. 
a A ates 8,771 39,551 ra 20,042; United Kingdom 
MGIC, e EE 122,004 119,688 Sweden, 47,626; Hungary 31,154; Finiand 
Sulfur, elemental. ......-...---....- 241,008 271,727 Czechoslovakia 119 ,865; Italy 40,858; 
Sweden 34,555; United Kingdom 80,977. 
Mineral fuels: 
Coal: 
Bituminous...... thousand tons.. 21,045 22,407 U.S.S.R. 7,198; Denmark 2,760; East 
Germary 1,993; Czechoslovakia 1,974; 
Finland 1,434; Austria 1,419. 
Brown, inciuding briquets_do.... 5,199 5,060 All to East Germany. 
CONG cis su cra rio do...- 2,324 2,358 East Germany 853% U.S.S.R. 656; Hungary 
288; Rumania 121. 
Petroleum: Refinery thousand tons.. 1,027 519 West Germany 198; Austria 163; U.S.S.R. 
produc 74. 
r Revised. 


Source: Glowny Urzad Statystyczny Rocznik Statystyczny Handlu Zagranicznego 1966 (Annual Statistics 
of Foreign Trade 1966). Warsaw, Poland, 1967, 468 pp. 


626 


MINERALS YEARBOOK, 1967 


Table 3.—Poland: Imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 
Aluminum: 


Copper: 
Concentrate. ooo... 


Metal including wire__________-_- 
Iron and steel: 
Pig WOM ee Eer do 


Ferroalloy8. --------.2------- 
Steel ingots and semimanufac- 


Manganese: 


Peroxide- ------------------- 
Mercury----------- 76-pound flasks _ _ 
Molybdenum concentrate___________- 
A O long Loge _ 


Zine: 
Concentrate. 


Metal and dust_______________. 
Nonmetals: 


Clays, refractory ------------------- 


CRY EEN 
Diatomaceous earth. _____._____.__- 
Fertilizer materials: 
Nitrogenoug o. 
Phosphatic: 
Apatite thousand tons. - 
concentrate. 


Graphites ciuda side 


Kaolin- not ee Oe lia es 


Mineral fuels: 
Coal: 
Anthracite A thousand tons. . 
Brown coalin- thousand tons. . 
cluding briquets. 


Cook: 0iecVscion EE do 
Gas, päatural million cubic feet __ 
Petroleum: 
Crude_____________.- thousand tons.. 
Refinery products:!1_____.. do 
r Revised. 


1 No breakdown reported. 


1965 1966 


86,069 
115,802 
67 


120,032 
115,511 
60 

8 2 
155,253 144,206 


16,437 
29,009 


20,882 
36,463 


3,917 
746, ,421 


1, Ce 


19 ,647 
300 


17,897 
400 
397,572 


r 9,106 8,180 
107 248 
2,517 3,421 
2,328 2,955 
145,182 100,891 
4,573 966 
32,512 42,360 
7,023 9,885 
3,707 3,346 
321,251 300, 325 
22,284 16,826 
1,460 4,127 
602 937 
285,000 87,000 
557 630 

655 607 
1,273 1,543 
30,262 40,214 
10,572 12,463 
71,181 77,796 
159,616 154,691 
1,102 1,035 
17,801 14,733 
35 23 
1,210 1,141 
637 480 
a 71 
13,281 24,783 
3,215 3,347 
2,248 2,342 


Principal sources in 1966 


Hungary 86,743; United Kingdom 15,747. 

All from Hungary. 

All from United Kingdom. 

All from Bulgaria. 

U.S.S.R. 67,129; Albania 33,314; Cuba 
22,702. 


United Kingdom 9.595; Morocco 4,224; 
Cuba 3,518. 

United Kingdom 21,821; U.S.S.R. 6,124; 
West Germany 2, 293. 


.R. 7,825; Sweden 688; Brazil 191. 
R: 741; Czechoslovakia 26. 

R. 3,059; Austria 376. 

.R. 345,150; Czechoslovakia 145,256. 


U.S.S.R. 3,999; Yugoslavia 3,650; United 
Kingdom 3,252. 
All from U.S.S.R. 


U.S.S.R. 317,526; India 29,769; Cuba 
26,195 


,195. 
U.S.S.R. 2,114; Morocco 1,083. 
United Kingdom 4,351; Netherlands 1,392. 
Mainland China 160. 
United Kingdom 2,417. 
United Kingdon 2,223; mainland China 650. 


Canada 31,881; Finland 11,557; West 
Germany 11 027. 
Bulgaria 829; North Korea 137. 


U.S.S.R. 17,979; Canada 18,305; ARD ,594. 

Mainland China 6,999; Belgium 1,5 

Yugoslavia 2 d Hungary 1,175. 

U.S.S.R. 190, 058; Rumania "60, 307; Hun- 
gary 49, 441. 

U.S.S.R. 9, 930; Czechoslovakia 4,516; East 
Germany 1, 059. : 

U.S.S.R. 1,866; Italy 1,401. 

Belgium 606; Austria 331. 


Hungary 44,000; Czechoslovakia 43,000. 
All from U.S.S.R. 


Morocco 358; Tunisia 149. 

East Germany 991; West Germany 258. 

WEE China 18,509; East Germany 

Czechoslovakia 8,549; U.S.S.R. 1,727; 
mainland China 1,112. 

EE 49.652; East Germany 
15,238 

North Korea 87,041; Czechoslovakia 41,547; 
Yugoslavia 22 207. : 

poe Kingdom 531; India 292; Rumania 
209. 

North Korea 10,621; mainland China 1,499; 
Austria 860. 


All from U.S.S.R. 
U.S.S.R. 842; East Germany 299. 
All from East Germany. 


All from Czechoslovakia. 
All from U.S.S.R 


All from U.S.S.R. 
U.S.S.R. 1,609; Rumania 289. 


Source: Glowny Urzad Statystyczny Rocnik Statystyczny Handlu Zagranicznego 1966 (Annual Statistics 
of Foreign Trade 1966). Warsaw, Poland, 1967, 468 pp. 
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COMMODITY REVIEW 


METALS 


Aluminum.—The 47,500-ton initial ca- 
pacity Konin aluminum reduction plant, 
built under Péchiney (French) license, 
opened in July 1966 but did not reach full 
production until late 1967 which accounted 
for the aluminum industry’s failure to 
meet planned output in 1967. In the first 
10 month’s of operation, 21,000 tons of 
aluminum was produced at Konin, most 
of which has been exported to Hungary 
in payment for imported alumina. In mid 
1967 a sheet-rolling mill was under con- 
struction at Konin. Planned: completion 
date for the mill is 1970. 

Research and pilot plant operations for 
the recovery of alumina from clays con- 
tinued; however the cost of production 
of alumina from this source was reported 
to be still 40 percent above the cost of 
imported materials. 


Copper.—Development of the Lubin and 
Polkowice mines continued with produc- 
tion scheduled for 1968 at 25 percent of 
the proposed combined capacity of 9 mil- 
lion tons to be attained by 1972. Copper 
processing facilities were under expansion 
to accommodate mine output. Annual ca- 
pacity of the Legnica plant (H. Walecki 
Works) was doubled, reaching 60,000 tons 
at the close of 1967. An electrolytic copper 
plant of 40,000-ton-per-year capacity was 
planned for the Zukowice area. Construc- 
tion was slated to begin in 1968. 


Iron and Steel.—The Lenin Steel Works 
at Nowa Huta was under expansion to 
increase its annual capacity from 3.2 mil- 
lion tons to 5.5 million tons by 1977. As 
part of the expansion program, an oxygen 
converter plant with an annual capacity 
of 1 million tons was put in operation dur- 
ing the year. Construction continued on 
a 5-million-ton rolling mill scheduled for 
production during 1968. 


Zinc.—The discovery of a 12-million-ton 
contained zinc reserve in the Olkusz region 
in 1966 fostered increased activity and in- 
vestment in the area. Construction con- 
tinued on the Olkusz mine and an 
extension of the Orzel Bialy mine was 
undertaken during the year. A new zinc 
mill was opened in Miasteczko Slaskie with 


one of four 95-meter-long tilting furnaces 
in operation and a shaft furnace was re- 
ported to be in trial operation at yearend. 
The Miasteczko Slaskie plant is expected to 
double Poland’s output of zinc concen- 
trates. 


NONMETALS 


Cement.-—The Nowina cement plant 
near Kielce started full production during 
the year. The plant has five rotary kilns 
and four fully automated lime furnaces. 
Production in 1967 was estimated at 800,- 
000 tons of 350-grade Portland cement. 


Sulfur.—Development work continued 
on the Machow mine at the Tarnobrzeg 
deposit, and a second mine was under 
development at Grzybow. Investments and 
development activity proceeded on sched- 
ule. If the proposed annual output of 1.6 
million tons of sulfur in 1975 is realized, 
Poland will become one of Europe’s largest 
sulfur exporters. 


MINERAL FUELS 


¡Coal.—Increased coal production is gen- 
erally attributable to extensive mechaniza- 
tion and expansion activities. During the 
year expansion of the Szczyglowice mine 
continued. By 1970 the mine expected to 
increase its present daily output from 5,500 
tons to 9,000 tons. Other mines currently 
undergoing expansion are the Jastrzebie, 
Mortimer-Porabka, 1 Maja, and Staszic. 

Petroleum and Natural Gas.—Petroleum 
exploration efforts continued throughout 
the year with a reported 345,000 meters of 
exploratory wells drilled. Refining capacity 
for processing imported U.S.S.R. crude pe- 
troleum was under expansion during the 
year. A second distillation column was 
under construction at the Plock refinery 
and scheduled for completion in 1968. An 
increase of 3 million tons in annual ca- 
pacity should be realized when the column 
and auxiliary equipment are operational. 

Investments in natural gas production 
and transportation have been lagging about 
a year behind schedule; however the nat- 
ural gas pipeline connecting Pulowy, War- 
saw, Tarnow, and Skawina was near com- 
pletion at the close of 1967. 


Digitized by Google 


The Mineral Industry of Portugal 


By Justin B. Gowen * 


Portugal’s total output of ores and in- 
dustrial minerals (excluding raw mate- 
rials for construction) in 1967 declined 
slightly on a tonnage basis, but output 
value increased 8.3 percent from $18.1 
million to $19.6 million. This value gain 
was almost wholly due to higher tungsten 
concentrate production, although gold ore 
output also increased. Substantial quanti- 
tative gains were shown in output of con- 
struction materials, including cement, 
lime, clay and their products, but the 
value of raw materials used in their pro- 
duction was not reported. Similarly, out- 
puts were higher for steel and refined 
petroleum, but this production was based 
primarily upon imported materials. 

Late in 1967 the targets were an- 


nounced for Portugal's Third Develop- 
ment Plan, covering 1968-73. The Plan 
foresees an average annual growth rate 
of 9 percent for the total of manufactur- 
ing industries, including the following 
mineral based sectors: Chemicals and 
petroleum, 9.5 percent; nonmetals, 8 per- 
cent; and base metals, 12 percent. The 
plan calls for a total investment of $4.3 
billion in Metropolitan Portugal and $1.5 
billion in the Overseas Provinces. Indi- 
vidual mineral commodities expected to 
benefit mainly from new investment in- 
clude those which provide the principal 
export earnings; namely, lead, zinc, tung- 
sten, pyrites, manganese, marble, feldspar, 
and quartz. 


PRODUCTION 


Álthough complete detailed statistics on 
Portuguese mine and mineral processing 
plant output during 1967 were not avail- 
able at the time of this writing, increases 
in production of steel, manganese ore, 
tungsten concentrate, cement, phosphate 
fertilizers, anthracite coal, and refined 
petroleum were certain; and there were 


indications of expanded production of 
some crude construction materials, al- 
though these had not been reported off- 
cially. Nonferrous base metal production 
slumped, as did nitrogenous fertilizer out- 
put. 

Division of 


1 Foreign minerals specialist, 


International Activities. 
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Table 1.—Portugal: Production of mineral commodities 


(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity 1963 1964 1965 1966 1967 » 
Metals: 
Aluminum and alloy castings. -.......---.-..- 354 r 584 r 469 676 381 
Antimony content of concentrate. -.._.--..-...- 6 12 11 4 23 
Arsenic, White. _-.....-..-----_---_--_------ 564 372 r 186 r 194 NA 
Beryl, 10 percent Pe). 2 18 40 r 12 87 
Columbite-tantalite concentrate (70 percent 
Ta:20s and Chi... 10 8 5 r 10 11 
Copper: 
In cupriferous pvriten. 3,025 4,119 r 3,684 3,468 NA 
In other ore and eopeentrgte --.------ 180 167 114 186 106 
In copper precipitates. -.-----ooocooo.- 85 79 64 81 54 
Total mine production... ------------- 3,290 4,865 r 8,862 r 3,785 NA 
Copper sulfate. 0000020000. 11,326 9,381 10,024 r 7,124 7,800 
aaa | EEN 4,584 r 3,392 r 3,778 r 3,939 3,857 
o 
In oren --- thousand troy ounces.. 22 21 22 r 19 27 
Refined... 2-2-2- ------------ do... 1 8 20 23 NA 
Iron and steel: 
Iron ore: 
Hematite and magnetite 
thousand tons.. 224 172 165 r 139 142 
-Manganiferous_-__......-.---- do — 89 43 46 r 53 54 
Pig iron and cast Iron. ---- do... 235 263 269 241 285 
Ferroalloys: 
FerroManganege. --.ooooooooooooo..- 717 672 683 888 NA 
Ferrogilieon. --.-------------------- 4,944 4,707 6,058 7,147 NA 
Ferrotungsten. 2-2-2 ee ------ 827 218 r 245 870 
Ingots and other primary forms: 
Linz-Donawitz.......thousand tons.. r 182 207 232 214 266 
Electric. .--.-...oooooco.o.-- do.-.- r 40 43 41 z 57 50 
T Otel excision ara sebas do. 222 250 278 r 271 316 
Semimanufactures 
Heavy sections..............- do... 9 7 22 14 NA 
Light sections. .....-..----..-.- do. 107 120 189 166 NA 
Wire rod. .....---..----.---- do...- 47 43 44 37 NA 
KEE do.. 9 33 24 30 NA 
Ke MES Get 172 203 229 r 247 224 
Iron and steel castings and eens ae: EE A0 43 51 52 68 
a 
Content of ore and concentrate. -_..-..---. 224 196 152 r 1,715 1,848 
Refined, orimarx. . ..---.--------------- 1,118 1,366 1,308 r 1,058 1,070 
Alloy ingots. _......-..---- eee 551 676 583 43 NA. 
Semimanufactures- o o o ooo... 1,722 2,764 2,862 2,864 NA 
mee ore, 38 to 42 percent Mn__..____.. 8,558 6,995 7,765 8,607 9,662 
ver: 
In ores ...-.-.--- thousand troy ounces.. 48 49 63 r 355 357 
=n Refined... ccc se bee do.-.. 116 178 721 1,040 NA 
Concentrate: 
Gross weight. ..........-.- long tons.. 1,027 966 r 796 r 858 882 
Metal content... do... 718 676 r 557 r 600 617 
Metal. cocina as ua es do. 663 589 603 r 556 619 
Titanium ore (ilmenite) 50 percent TiOs__-_-____ 41 57 75 r 481 409 
Tungsten concentrate: 
Gross weight... 1,330 1,451 1,350 r 1,627 1,887 
Tungsten trioxide content. .-.--.-.--.....- 971 1,060 986 r 1,199 1,396 
Uranium oxide (UsOs)e.___._________-._--__- 10 r 18 r 38 r 42 NA 
Zinc: Content of ore and concentrate. -__.--...- 172 952 2,954 r 2,345 507 
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Table 1.—Portugal: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1963 1964 1965 1966 1967 P 
Nonmetals: 
A AA A ean 20. Sete 49 33 
Barletta ee a 1,658 348 3,308 r 1,016 217 
Cement, hydraulic: 
ement. -_-------------- thourand tons. 1,433 1,622 r 1,680 r 1,720 1,836 
NAAA oe ee eed Oss: 115 212 99 161 NA 
A aa a do__.- 222 257 362 94 NA 
Diatomite.-------------------------------- 1,875 2,002 2,627 r 3,488 3,908 
Dolomite- Zeg edd Ae AE 3,920 5,370 2,975 4,538 NA 
Feldipar ee ares eege 02 11,170 8,296 r 1,629 NA 
Fertilizer materials, manufactured: 
Nitrogenous: === 
Ammonium gulfate___thousand tons.. 249 245 278 r 252 209 
Calcium cyanamid......--.-...- do--.- 10 9 8 10 10 
Calcium nitrate. -_----.--..-.-. do___- 16 21 23 15 8 
Ammonium nitrate .--------- do... 169 193 194 r 200 206 
Ammonium sulfate nitrate. _..- do-.-- 6 5 3 5 10 
Urea and other elementary fertilizers 
thousand tons. - 1 18 29 r 40 40 
Nee ME do 451 491 535 r 522 488 
Phosphatic and superphosphates 
thousand tons. _ 442 431 430 r 408 495 
Mixed and other... do 108 140 147 161 NA 
Total- sica oe ee ora do___- 1,001 1,062 1,112 r 1,091 NA 
GPU EEN do. 65 81 r 113 NA 
Kg EE ed Ae do... 38 38 r 40 r 34 36 
Lime, hydraulic --------------------- do. 158 166 160 182 202 
Pyrites: 
Cupriferous.--.--.--------------- do. -.- 298 412 323 r 330 NA 
Bh dE do 304 195 293 r 228 NA 
Total ae Bee do 602 607 r 616 558 528 
Sulfur content._..__._-___..-- do... 277 279 r 283 257 243 
Quartz oo eo st eee ANE es O---- 10 24 8 23 NA 
quartzite Ee E o... 24 8 r 191 191 NA 
alt: 
Evaporated_.__.__-_.-_- thousand tons. - 268 232 r 409 r 339 NA 
Rock Baltic tas do.-.- 79 89 90 r 98 113 
Sand and gravel_ 0 0. do... 359 573 501 540 NA 
Stone, not elsewhere specified: 
arbles a beta E do.... 41 56 49 144 NA 
A ou ed do---- 447 211 r 734 998 NA 
Slate 222. Cu a al EE 7 79 85 13 NA 
Limestone and mar). do___-_ 1,917 1,988 2,252 2,779 NA 
Porphyry and echist `... do 161 174 184 107 NA 
Other etone. o ooo. 49 40 r 30 40 NA 
Sulfur, ground, precipitated or sublimed......- 9,119 6,130 9,737 6,328 NA 
AAA E ee Bee 540 800 710 800 NA 
Mineral ER: 
oal: 
Anthracite- ooo... thousand tons. - 416 444 428 r 420 443 
TADO o Sees etre eae do 142 101 90 51 39 
Brioueta -2-22-2222 do. 45 41 34 r 38 NA 
Coke. C98. coa a ee do 25 10 13 15 NA 
Manufactured van... — thousand cubic feet.. 2,966 3,143 r 3,228 3,330 3,622 
Petroleum refinery products: 
Gasoline... kenge thousand tons.. 380 379 391 399 407 
Kerosine oo oooooocooooooooo.o- o... 16 184 199 185 191 
Jet fuel.. -_  __e. do_.- 3 29 89 76 96 
Gas oil. sai hunden le cy ee do. 290 322 331 371 368 
Residual fuel ol ..----.----------- do. 510 570 596 567 619 
Butane and poropane do___- 56 46 45 39 34 
Other petroleum gases. -._.-..---- do 20 23 27 34 57 
Other petroleum products. ._._....- do 17 17 20 18 
g Kid WEE do. 1,471 1,570 1,648 1,688 1,772 


e Estimate. P Preliminary. r Revised. NA Not available, 
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TRADE 


The gross value of all commodity ex- 
ports, $685 million in 1967, was 10.5 
percent greater than in 1966, while the 
gross value of all commodity imports de- 
clined by about 1 percent to $1,013 mil- 
lion. However, preliminary figures on 
various commodity groups indicate that 
mineral exports declined in value by more 
than 14 percent to about $77 million in 
1967. The United States received about 
10 percent of the gross exports and pro- 
vided 7 percent of the gross imports in 
1967. Comparable figures for mineral 
commodities alone were not available. The 
role of mineral commodities in total trade 


for 1965 and 1966 is indicated in the fol- 
lowing tabulation: 


Value Mineral 
(million dollars) com- 
——— —— - —-— —— modities’ 
Mineral Total share of 
com- trade total 
modities (percent) 
Exports: 
1965____-_ 80.7 576.4 14.0 
1966_____ 89.6 619.5 14.5 
Imports: 
1965____- 210.9 923.5 22.8 
1966____- 226.6 1,022.8 22.2 
Trade balance 
965____- —130.2 — 347.1 XX 
1966. ` —137.0 — 403.3 XX 


XX Not applicable. 


Table_2.—Portugal: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum, all forms... ...........-..... 134 321 West Germany 171; Italy 55. 
Arsenic, White. -.----------------------- 354 381 Spain 350. 
+ A EE 55 10 All to the United States. 
Copper: 
Ore and concentrate. ._......-.----- 19 47 Spain 34. 
BEE 1,987 10 Belgium-Luxembourg 10. 
Metal, all forms except scrap- ------- 1,102 1,727 Italy 878; Netherlands 251; United 
Kingdom 225. 
Chap cei bee A 44 61 United Kingdom 41. 
Gold bullion and semi- troy ounces. - 170 NA 
manufactures. 
Iron and steel: 
Iron ore and concentrate, including 6,825 350 Sweden 340. 
roasted pyrites. 
a eene A 30,877 11,748 Spain 11,215. 
Pig iron and ferroalloys. -.........-- 4,438 6,931 be ee 3,683; United Kingdom 
Steel ingots and other primary foims-. 13,799 6,636 France 4,521; Mozambique 2,005. 
Semimanufactures.----------------- 11,016 15,979 Angola 5,487; Mozambique 2,281; 
Spain 1,670. 
Lead: 
Ore and concentrate- ---.------------ 229 2,774 Italy 2,197; West Germany 577. 
OX1068 22 eee eee hee su 67 84 Angola 30; Spain 20; Republic of South 
Africa 20. 
Metal, all forms. ------------------- 124 162 Angola 60; United Kingdom 41. 
Manganese ore and concentrate. ________- 2,885 7,828 Spain 7,678; Netherlands 150. 
Nickel, all forms__._-.--..-----.--.-.--- 4 19 United Kingdom 15; Angola 2. 
Platinum group, metals troy ounces. . 1,788 1,132 United Kingdom 611; West Germany 
and alloys. 521. 
Silver and alloys. ._..--......-.-..- do..-. 3,542 161 All to Angola. 
EE ore And concentrate. -..----.---- 21 30 United States 28. 
in: 
Ore and concentrate. ..... long tons. - 35 rita 
Metal, all forms. ` do.... 238 111 Angola 53; Mozambique 24. 
Tungsten ore and concentrate. _---..-..-.-- 1,357 1,341 United States 396; Netherlands 391; 
United Kingdom 244. 
Zinc 
Ore and concentrate. .-.------------ 8,433 5,686 All to France. 
Zine oiden. -_-------------------- 58 79 Angola 35; Mozambique 31. 
Metal, all forms ------------------- 226 242 ged 111; Norway 43; South Viet Nam 
Molybdenum, titanium, vanadium, zir- 51 980 All to Spain. 
conium ores. 
Ashes and residues, n.e.s. containing non- 743 965 Belgium-Luxembourg 670; Spain 221. 
ferrous metals. 
Nonferrous base metals, pen ....-.-----. 3 157 NA. 
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Table 2.—Portugal: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Nonmetals: 

Abrasives: 

Natural (diatomite, pumice, and other). 524 351 United Kingdom 200; Lebanon 49. 

Manufactured (grindstones). -....-..- 102 149 Angola 49; United States 39; South 

Viet-Nam 26. 

Asbestos: 

E E TEEN 42 18 All to the United States 

Asbestos cement and cement products. 627 1,112 Cape Verde Islands 620; “Guinea 413. 
Barite and witherite, pnatural 20 995 Mozambique 799; France 170. 
E A A eee te 234,353 164,902 Spain 148,069. 
Chalma e a al cid dia 232 85 Angola 61; Mozambique 12. 


Clays, clay products, and refractory 
producta; n.e.8: 


rude: 
Káli EE? 10,587 2,435 Italy 1,350; France 600; Spain 402. 
Other ca... 2,941 1,257 Spain 1,028; Angola 188. 
Construction materials: 
Brick and other nonrefractory.... 28,530 20,398 Spain E, Angola 2,802; Mozam- 
1 ue 9 o 
Reiraetorg. ---------------- 1,459 798 Angola 491. 
Diamond, gem......... thousand carats. _ 1,148 1,385 All to the United Kingdom. 
LA OT EECH 9,639 11,677 United Kingdom 5,588; France 1,900 
Fertilizer materials: 
Crude, natural. .....--------------- 199 297 All to West Germany. 
Manufactured: 
Nitrogenoug. r 86,658 85,584 Pea 25,073; Morocco 24,712; Angola 
Phosphatie Lo. oooocoocooo... 44,224 65,025 Turkey 35,420; Pakistan 11,530. 
¡GA ee oe 1,474 929 Angola 766. 
ET EE 24,116 24,003 sd gas 9,886; Turkey 5,800; Greece 
Gypsum and anbvdrite ------------- 202 387 Angola 205; Mozambique 92. 
Lime, hydraulic_._......-.-.--.-------- 1,786 2,803 Spain 1, 020; Mozambique 749. 
RT EE 847 1,359 Italy 1, 310. 
Pigments, mineral... ooo 131 113 Angola 42; Mozambique 31. 
Pyrites, unroagted. .----- 318,631 272,522 Belgium-Luxembourg 150,430; Nether- 
lands 58,810. 
Quartz and quartzite..............._-_-- 12,972 19,923 Italy 10,800, West Germany 5,766. 


Stone, sand and gravel: 
Dimension stone: 


Marble and other calcareous, crude 122,823 121,937 Italy 74,573; West Germany 20,554. 
or rough cut. 


Slate, crude and worked........- 12,549 12,401 Belgium-Luxembourg; 3,508 West 
Germany 2,629; France 2, 173. 
Other, crude and worked. .._..-... 173,748 166,093 West Germany 79,831; Denmark 
16,693; United States 10, 010. 
Gravel and crushed stone ...-......-- 2,719 1,964 Mozambique 1,205, Angola 213. 
Sand, not metal bearing. ..._._.___.- 16,666 32,579 Gibralter 31, 871. 
Sulfur, elemental, all forms. ___-_..------ 647 947 Mozambique 557; Cyprus 198; Angola 
Nonmetallic minerals, nen... r 389 1,103 NA. 
Mineral fuels: 
Asphalt and bitumen, natural. .._....._.... 338 48 Guinea 21. , 
Coal, coke, and briouets --..-..-------.- 224 113 Cape Verde 75; Guinea 30. 
Coal distillation Drodueta .-..-.--------- 25 98 Morocco 70. 
Petroleum refinery products: , 
Gasoline. Eet E EEN 48,574 48,651 United Kingdom 13,801; Guinea 
11,572; Mozambique 9, 643. 
Kerosine__..__.....---.----------- 107,889 134,462 Netherlands 74,109; ships’ bunkers 
45,747; United Kingdom 10,756. 
Distillate fuel ol... 9,312 18,9385 Guinea 7, 268; United Kingdom 4,491; 
Capo Verde Islands 2,70 
Residual fuel oil.............-.-.--- 69,614 75,355 Ships’ bunkers 48,874; Moroes 15,414; 
United Kingdom 15, 214. 
Lubricants. -----.--------------- 4,608 5,342 Angola 2,741; Mozambique 1,837. 
Nonchemical coal and petroleum waste. 952 88 NA. 
Liquid petroleum ease... 803 491 Guinea 213; Cape Verde Islands 89. 
r Revised. 
NA Not available. 


1 Mainly basic slag. 
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Table 3.—Portugal: 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum and alloys: 
eegen CS Seo cee ese 3,532 4,379 France 3,363; British Guiana 508. 
Alumina and aluminum hydroxide. ` 366 533 West Germany 272. 
le A A AN 44 61 United Kingdom 34. 
Metal, upnerought 1,176 849 Urited Kingdom 385; France 209; 
Canada 112. 
Semimanufactures____.__.__..__-___ 7,311 8,144 Austria 1,520; West Germany 1,241; 
Belgium-Luxembourg 1,067; France 
Chromium 
heater e ere dese dts 108 119 United Kingdom 80; Netherlands 34. 
Oxides and hydroxide____._..._____- 72 87 United Kingdom 42; West Germany 38. 
Copper and alloys: 
ol A AAA 136 119 Mozambique 47; United Kingdom 17. 
ST A oe eee S 2,286 2,581 Zambia 2,572. 
Refined, unwrought. ---------------- 6,008 3,842 Belgium-Luxembourg 1,855; United 
Kingdom 642. 
Master alloys.. .-.----------------- 11 14 United Kingdom 13. 
Semimanufactures. ooo... 5,561 6,836 United Kingdom 1,949; Italy 1,028; 
West Germany 968. 
Gold, bullion and semi- troy ounces. _ 170 791 Belgium-Luxembourg 775. 
manufactures. 
Iron and steel: 
Iron ore including roasted pyrites..... 78,598 57,123 Brazil 53,109. 
Iron oxides and hydroxide... _...-..- 1,2 1,307 Spain 664; West Germany 508. 
CPA A a os eS E ETA 4,671 4,314 United Kingdom 1,800; Portuguese 
West Africa 1,325; United States 603. 
Pig iron and ferroalloys 1... 1,816 4,284 West lo 1,632; United Kingdom 
Steel ingots and other primary forms 3 5,882 23,136 West Germany 15,323; United King- 
dom 4,845. 
Semimanufactures: 
ADe- A 69,852 62,521 Belgium-Luxembourg 17,306; West 
ermany 16,024; France 11,224. 
Plates and sheets: 
Uneogted. --.--------- 124,614 124,112 West Germany 37,534; Belgium- 
Luxembourg 31,034; France 25,119. 
Tinplate. --------.--------. 52,749 63,517 France 22,082; United Kingdom 19, 255. 
Other eogted -.--...-.------ . 11,836 13,300 Belgium-Luxembourg 8,200; France 
Hoop and strip. ---..----..------ 38,495 35,111 Belgium-Luxembourg 14,081; France 
10,605; West Germany 4, 145. 
Railway track material... 5,662 3,590 Belgium-Luxembourg 1,611; West Ger- 
many 877; United Kingdom 720. 
KA dE 15,541 14,253 United Kingdom 4,933; Belgium- 
UY RES 4,584; “West Germany 
Tubes, pipes, and fittings_______- 10,328 12,544 UA TS 5,571: France 1,793; 
taly 1, e 
Rough castings and forgings. ..-.- 463 509 E Kingdom 293; West Germany 
Lead and alloys: 
ORIG CRs 552 A 9 13 West Germany 7. 
e DEE 74 133 Gibraltar 74; Mozambique 32. 
Unwrought and semimanufactures. . . 6,846 8,455 E of South Africa 4,171; Peru 
Magnesium, all forms. --.-....-.....---.- 9 6 United Kingdom 5. 
Manganese: 
Ore and concentrate. ....--------- hee 239 308 United Kingdom 187; Japan 35. 
Kleeder eege 37 Netherlands 20. 
Mercury: 
Oxides_-_....--_._-----_- kilogr: 800 200 Nearly all from Spain. 
Metal... 76-pound Mack 5 249 763 All from Spain. 
Molybdenum, all forms. .....-. kilograms. _ 400 5,100 United Kingdom 4,800; West Germany 
Nickel, all forms. ---. -22-2 --------- 254 301 United Kingdom 164; West Germany 
Platinum and platinum- troy ounces.. "9,110 3,632 United Kingdom 2,707; West Germany 
group me 890. 
Silver, all forms. _ -thousand troy ounces. - 7127 436 Ke ee Kingdom 357; West Germany 
Tin 
Oxides. ~~~ ee long tons. - 22 16 United Kingdom 15. 
Metal, all forms. ._.-....-.-... o... 25 17 United Kingdom 12. 


See footnotes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


Metals—Continued 
Titanium: 
Ore and concentrate, rutile 


Tungsten, all forms. ......... kilograms. - 
Vanadium, zirconium and other titanium 
ores. 
Zine and alloys: 
Zine oideg. scnranepions iadnn 
Scrap 


Sermimanufaeturen. ooo. -- 
Nonferrous base metals, neng... 


Nonmetals: 
Abrasives: 
Natural: 
Dust and thousand carats.. 
powder from gem stones. 
Diatomite__._..---.___._._.--- 
Pumice and other natural 
Manufactured: 
Corundun, artificial. .___...-.... 
Grindstones and whetstones 


Dom a vm gn a Gm a dp om e gr e gn en em e wm em O zs gr A om e a sn 


Boric oxide and acid 
Cement, hydraulic 
Chalk 


Clays, clay products and_ refractory 
products, n.e.s.: 
Crude: 
China clay..__-...-.----------- 
Bentonite. __...-.....--.------ 
Other 


Construction materials: 
Bricks and other nonrefractory-..- 


Refractory_-_..-..-..-----.---- 
Cryolite and chiolite 
Dolomite 
Feldspar 


Fertilizer materials: 

Natural: 
Animal or vegetable, crude. ....-. 
Sodium nitrate 
Phosphate rock 

Manufactured: 
Nitrogenous 
Phosphatic: 

Basic slag. --.---------- 


Graphite, natural... 0000200. 
Gypsum and anhydrite 
Magnesite. _._._.--_-_- eee 
Mica, crude and scrap 
Mica BEER, entree Sg 
Mineral pigments 


SE and quartzite.. _.--.------------- 
alt 


See footnotes at end of table. 


1965 


389 
231 


274,978 


1966 


223,934 


1,076 


10,109 


Principal sources, 1966 


Australia 557. 

United Kingdom 883; West Germany 
572; Finland 459. 

United Kingdom 100. 

Australia 304; United Kingdom 136. 


West Germany 148; Belgium-Luxem- 
bourg 60. 


EE 2,526; France 

,80 

West Germany 120; France 100. 

West Germany 78; China (mainland) 
30; United Kingdom 26. 


United Kingdom 3; Belgium-Luxem- 

ourg 

United ` States 673; West Germany 
241; France 239. 

Italy 249; Netherlands 207. 


West Germany 323; France 141. 

United Kingdom 87: West Germany 42 

Canada 1,754; Republic of South 
Africa 1, 066; Mozambique 554; 
Southern Rhodesia 501. 

ba Germany 167; United Kingdom 


France 67; United States 47. 
France 608; United Kingdom 126. 
P 1,016; Belgium-Luxembourg 


United Kingdom 172; United States 
157; Netherlands 101. 

Morocco 860; United States 834; 
Mozambique 220. 

United Kingdom 2,624; Spain 470. 


Sweden 390; Spain 175; United King- 
dom 171. 

Austria 1,905; Morocco 1,687; West 
Germany 1, 400. 

Denmark 30. 

Spain 1,991; Italy 892. 

West Germany 309; Spain 220; France 
121; Republic of South Africa 121. 


All from France. 
West Germany 140. 
Morocco 223,286. 


West Germany 927. 
Belgium-Luxembourg 9,859; France 


4 o 
France 848. 
Spain 23,087. 
West Germany 16,019; Italy 3,738. 
West Germany 56; Norway 34. 
Morocco 15,565. 
Austria 645; Netherlands 236. 
Norway 59. 
West Germany 34. 
France 99; Belgium-Luxembourg 35; 
Austria 30. 
Belgium-Luxembourg 1,679. 
Cape Verde Islands 17, 285; Angola 


3,173. 
Netherlands 3,190. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Nonmetals—Continued 
Stone: 
Dimension stone. .--..oooococoo..- 52 419 France 378. 
lint and crushed stone. ..--..-..-..- 1,737 594 Belgium-Luxembourg 425. 
Sulfur, elemental, all types___.________-- 54,727 34,274 France 32,536, West Germany 1,607. 
Tale and soapstone. -------------------- 1,95 1,926 Norway 1, 026; France 408. 
Crude nonmetallic minerals, n.e.s._......- 4,536 1,975 Cape Verde 1, 695; Republic of South 
Africa 141. 
Mineral fuels 
Asphalt and bitumen, natural_____._.._ 3,064 1,238 Belgium-Luxembourg 578; Spain 544 
Carbon black... 2 -- 4,236 4,500 France 1,741; Netherlands 736; West 
Germany 432. 
Coal and coal thousand tons.. 428 470 Poland 258; United States 118; United 
briquets. Kingdom 63. 
Coke from coal. -..........-..-- do.-.- 217 290 United Kingdom 149; Netherlands 51; 
West Germany 49. 
Coal distillation products_.._._.....- 6,835 7,994 Netherlands 2, 668; Italy 1,911; United 
Kingdom 1, 670. 
P etroleum: 
¿AAA thousand tons. . 1,717 1,557 Iraq 1,166; Bahrein 391. 
Refinery products 
asoläne 91 102 Spain 32; Netherlands Antilles 31; 
elgium-Luxembourg 22. 
Kerosine, white thousand tons.. 23 26 Netherlands Antilles 23. 
spirit, jet fuel. 
Distillate fuel ol... do. 334 328 EEN Antilles 118; Italy 68; 
an 55. 
Residual fuel oil_..__.....- do...- 302 288 ES 108; Angola 45; Nether- 
ands 4 
Lubricants__..._....---- do. - 48 49 United Kingdom 19; Netherlands 13. 
Mineral jelly and waxes... 3 4 United States 2; France 1; United 
Kingdom 1. 
Nonlubricating oils, n.e.s. .__..-.- 8 7 Netherlands 4; France 2. 
Pitch coke and bituminous 9 6 United Kingdom 4; Italy 1; Spain 1. 
mixtures 
Petroleum and shale oil wastes... 26 42 Spain 20; Netherlands Antilles 16. 
Liquid petroleum gases.__._____- 89 105 France 88; Italy 12; Netherlands 4. 


r Revised. 
1 Includes powder, shot, and sponge. 
2 Includes coils for rerolling. 


COMMODITY REVIEW 


METALS 


Iron ore.—During 1967 the Minacorvo 
Mine Exploration and Development Com- 
pany (Minacorvo-Exploracao e Desenvol- 
vimento Mineiro de Moncorvo, Ltd.) 
conducted metallurgical research on hema- 
titic iron ore from the Moncorvo deposit 
which was estimated to contain about 800 
million tons of measured and possible re- 
serves with an iron content of 39 to 42 
percent. Construction was scheduled to 
begin in early 1969 on a plant designed 
to produce 2 million tons annually of 
pellets containing 65 percent iron (Fe), 
with the possibility of later expansion of 
capacity to 4-million tons annually. The 
pellets will be destined to supply the 
National Steelworks  (Siderurgica Na- 
cional S.A.R.L.) at Seixal with 400,000 
tons (later 800,000 tons) annually, and 
will also provide quantities for export to 


West Germany. The Portuguese company 
is a subsidiary of the Thyssen Group, 
West Germany's largest steel producer, 
with works in the Ruhr District. 


Uranium.—According to data released 
by the Portuguese Atomic Energy Board 
early in 1967, measured uranium ore re- 
serves were estimated at 5.338-million tons 
with a recoverable uranium oxide (UsOs) 
content of 8,665 metric tons distributed 
geographically as follows: Niza 43 per- 
cent, Viseu 40 percent, Guarda 17 per- 
cent, and minor reserves in Moncorvo. 


MINERAL FUELS 


Petroleum.—In late 1967, the Govern- 
ment of Portugal published official regula- 
tions governing petroleum exploration in 
metropolitan Portugal, including the con- 
tinental shelf. Under Decree No. 47,972 
dated September 30, 1967, published in 
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Diario do Governo Series I No. 229, the 
continental shelf is divided into blocks 
having a length of 6 minutes longitude 
and a width of 5 minutes latitude (except 
where reaching the coast line) the areas 
varying from 75 to 80 square kilometers. 
Permits for exploration concessions com- 
prising a maximum of 12 blocks each are 
obtained through the Secretary of State 
for Industry (Secretario do Estado da 
Industria). Individual companies may 
hold several concessions. The Govern- 
ment’s fees or charges for concessions have 
been established at 4,000 Escudos 
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($139.13) per square kilometer for the 
first year, increased by 2,000 Escudos 
($69.56) each year thereafter until a maxi- 
mum of 20,000 Escudos ($695.56) is 
reached and continues at that level for 
the duration of the concession. 

In August 1967 it was reported through 
Belgian sources and the Portuguese News 
Service that a loan of 400 million Belgian 
francs ($8 million) was being negotiated, 
proceeds of which would be used to im- 
prove the Sacor refinery at Leixos and to 
construct, at Oporto, a new refinery with 
a capacity of 2 million tons annually. 


Digitized by Google 


The Mineral Industry 
of Southern Rhodesia 


By E. Shekarchi * 


Based on the $93.5 million? reported 
value of mineral production in 1967, the 
mineral industry of Southern Rhodesia 
seemed to have at least maintained its 
overall level of activity, although there 
was evidence of the effect upon individual 
commodities of economic sanctions imposed 
by the United Nations Security Council 
in December 1966. Details on activities 
of the nation’s industry have been dif- 
ficult to obtain since the Government's 
declaration of independence in 1965 and 
its subsequent restriction on official publi- 
cation of specific data on mineral produc- 
tion, international trade, and related topics. 
However, corporate reports and various 
professional journals have continued to 
provide numerous items of general infor- 
mation and some few statistics reflecting 
production and trade practices. Most of 
the information in this chapter thus, of 
necessity, has been derived from unofficial 
sources, and is without official verification, 
but it is believed to be reasonably re- 
liable. 

According to reports published in the 
Standard Bank Review of London, May 
1968, the gross national product of South- 
ern Rhodesia increased by more than 8 
percent to $1,083 million in 1967, as 
compared with $997.4 million in 1966 
and $1,020 million in 1965. Most sectors 
of the economy contributed to this growth; 
for instance, the value of mining output 
in 1967 rose to a new peak of $93.5 
million compared with $91.2 million in 
1966, an estimated $87.9 million in 1965, 
and $74.8 million in 1964. The value 
of building and construction works in 
1967 increased by 9 percent to approxi- 
mately $98 million. 

The most significant single event in 
1966 and 1967 affecting the mineral in- 


dustry and the whole economy of the 
nation as well, was the December 16, 
1966, passage of a U.N. Security Council 
resolution to impose selective mandatory 
economic sanctions on Southern Rhodesia. 
Under this resolution, member nations were 
to refrain from importing selected Southern 
Rhodesian products, including, among min- 
eral commodities, asbestos, iron ore, chro- 
mite, pig iron, and copper. Moreover, 
member nations were to make efforts to 
deny to Southern Rhodesia certain com- 
modities which it must import, the most 
notable of which are petroleum and its 
products. Portugal and the Republic of 
South Africa failed to conform to the 
resolution. 

According? to the President of the Cham- 
her of Mines, increased mining costs, the 
most serious problem facing the industry, 
stemmed from fixed prices in Southern 
Rhodesia, inflation in countries supplying 
the bulk of mining equipment and material, 
import controls which forced importers 
to increase markups, and, finally, sanctions. 

In his 1967 annual address, the Presi- 
dent of the Chamber of Mines stated 
that despite a reasonable amount of mech- 
anization, the country’s mining industry 
was still basically a labor-intensive industry. 
In 1965, about 43,000 persons were em- 
ployed in the industry, over 95 percent 
native Africans. 

The Public Sector Investment Program 
for 3 years (1967 to 1970) provides for 
an expenditure of about $204.4 million, 
largely allocated to economic services, in- 


1 Foreign mineral 
International Activities. 

2 Where necessary, values have been con- 
verted from Rhodesian pound (RP) to U.S. 
dollars at the rate of RP1—US$2.80. 

3 The Chamber of Mines Journal. V. 10, No. 
4, April 1968, p. 24. 
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specialist, Division of 
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cluding development of transportation and 
agriculture. 

Legislation acted upon in 1966 and 
1967 that had or will have some effect 
on the mining industry included: The 
Apprenticeship Training and Skilled Man- 
power Development Act which placed em- 
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phasis on developing skilled manpower, 
protecting skilled trades, and training ap- 
prentices; The Gold Mining Amendment 
Act which provided subsidy coverage to 
additional producers; and The new Ex- 
plosive Act which emphasized improved 
security that was lacking in the old law. 


PRODUCTION 


While there have been no Government- 
issued production data since 1965, some 
companies have reported output of selected 
commodities. On the basis of these reports, 
together with general press accounts of 
Southern Rhodesia’s economic perform- 
ance, and reflections (in other countries' 
import statistics) of output of commodities 
destined chiefly for the export market, 
reasonable estimates of production for most 
major commodities for 1966 and 1967 
were derived. In general, it is indicated 
that through yearend 1967, output of 
most major commodities was little affected 
by the voluntary economic sanctions im- 
posed up to December 1966, and possible 
effects of the more stringent mandatory 
sanctions imposed at that time were not 
obvious, at least by yearend 1967. The 
lack of effect of the earlier sanctions 
on productive performance, if not upon 
sales, was evidenced by the 2.5-percent 
growth in mineral output value to $93.5 
million in 1967, and was emphasized by 


a statement attributed to the Secretary 
of Mines that “It is no secret that 1966 
broke (the 1965 mineral produc- 
tion) ... record.” * 

Output of bauxite, fluorspar, kaolin, 
limestone, phosphate rock, and silica sand, 
all produced chiefly or wholly for local 
markets, have been postulated on a pre- 
sumed relative stability or expansion of 
activity by Southern Rhodesian consumers. 
Output of beryl, asbestos, barite, corun- 
dum, and magnesite have been estimated 
on the basis of definitively reported and in- 
dicated imports by traditional recipients. 
Details on formulation of chromite, copper, 
gold, iron ore, iron and steel, tin, coal, 
and coke estimates are given under the 
respective commodities; the estimate for 
silver production is based on copper and 
gold output, with which it is recovered 
as a byproduct. 


4t U.S. Consulate, Salisbury, Southern Rho- 
desia. State Department Airgram A-211, Apr. 
26, 1968, 6 pp. 
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Table 1.—Southern Rhodesia: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 e 1967 e 
Metals: 
Antimony, content of concentrate. ......_ 60 44 e185 NA NA 
Arsenic, white- ooo. 549 187 e 65 NA NA 
TU es ias UA ho a oe 1,842 2,478 2,000 2,000 2,000 
a A gd eo 226 165 1 92 165 1 43 
Cesium mineral: Pollucite.____._.____._. 22222- 24 NA NA NA 
chromite E EE 374,116 447,576 °¢ 566,500 2500,000 2500,000 
opper: 
Mine, content of ore and concentrate_ 16,773 16,639 17,962 215,100 17,400 
Smelter, fire-refined eopper. --~------ 14,685 15,239 r 17,273 17,100 17,100 
old.. ines Re toa troy ounces.. 566,277 575,386 544,100 550,000 550,000 
Iron and steel: 
Iron ore thousand tons. . 655 824 e 1,360 1,300 2 700 
Fig IO ais do 236 318 250 260 2 200 
Ferroalloys, ferrochrome (exports) 
thousand tons.. 14 23 r 21 3 11 NA 
Steel ingots and castings. -.-.. do 84 128 130 130 130 
Manganese otre ------- 145 e 206 NA NA 
Nickel, content of eonceentrate 119 157 e 700 700 700 
DNV Os ee troy ounces.. 83,742 88 , 463 e 95,470 95,000 95,000 
Too GonGentrate --------------- 69 64 er 35 e27 NA 
in: 
Mine, content of concentrate 
long tons.. 498 512 510 600 500 
Smelter- -2-22-2222 do - 499 511 494 480 500 
Tungsten ore and concentrate, 60 percent 
BEE EE IA 28 NA NA 
Nonmetals: 
ASDGSUOS = ne ete oe ee ee et es 129,051 139,208 159,800 160,000 2150,000 
Bañera canada a a es 1,772 1,416 e 1,400 2,000 2,000 
Cement e o 0 thousand tons. 250 250 250 NA A 
Corundum ie a ia as 5,389 2,604 e 4,200 4,200 4,200 
Diatomite, including tripoli_..._...-.-.--. 273 315 e 480 e 480 NA 
FeldapDars Geet ee det a ad dí" aa e 170 NA NA 
Fire Clay ac o ch do e eos ed ee eee 13,180 12,455 13,274 13,000 13,000 
EFIUOTSDAT: our ds 1 70 e 150 150 150 
Lé EE EE 11,104 19,051 r 20,000 20,000 20,000 
KAI ee eege ee 54 233 NA NA NA 
LIMEeStoñne: eebe 533,173 540,251 * 540,000 540,000 540,000 
Lithium minerals: 
Amblvgonite -------------------- A ds San NA NA 
Eucryptite_____.._--_--_----- ._-- 1,056 731 e 640 NA NA 
Lepidolite._..__.._._-__-_------.--- 14,657 20,814 e 16,100 NA NA 
Petalit@s EEN 27,167 33 , 066 e 27,100 NA NA 
Gpodumene. ooo 2,028 6,319 e 13,900 NA NA 
Magnesite___.______-._------_-------.- 10,947 38,474 e 35,600 30,000 40,000 
Mica: 
Blocks satis o ede Pate ese 7 34 29 NA NA 
Crude and acerap. eee 102 71 82 NA NA 
Phosphate rock_______.__.._-__-_----. ------- 1,995 e 3,600 e 10,000 410,000 
VEG see e A orto te 66,100 82,431 e 82,000 NA NA 
A EE E 19,054 28,311 NA NA 
TEE 200 181 NA NA NA 
Semiprecious stones 5____.__- kilograms. - 2,989 4,217 NA NA NA 
A A 2,021 3,268 3,000 3,000 3,000 
Al a a aca ete Das int a 19 14 e 82 NA NA 
Mineral fuels: 
Coal, bituminous..._._._... thousand tons. - 2,740 3,044 63,038 6 5,057 63,060 
COKG cc o be ds do___- 92 130 6174 6 203 6 205 


e Estimate. r Revised. NA Not available. 

1 U.S. imports. 

2 Conjectural. 

3 Partial figures; imports from Southern Rhodesia by Australia, Austria, Belgium-Luxembourg, Canada, 
France, West Germany, Italy, Japan, Sweden, and the United States. 

+ Concentrate containing 41 percent Pais, 

5 For distribution of total by type, see Bureau of Mines Minerals Yearbook, Volume I-II, 1967, p. 1226. 

6 Sales during year ending August 31 of that stated. 
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As in the case of production, no official since 1965. Fragmentary information on 
records of Southern Rhodesian trade in Southern Rhodesia’s exports and imports 
mineral commodities have been published in 1966 has been derived from trade 
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returns of selected partner countries. How- 
ever, because such data are far from 
a complete measure of Southern Rhodesia’s 
trade, tables 2 and 3 give official Southern 
Rhodesian data for 1964 and 1965. 

In 1965, Rhodesian sources recorded 
mineral commodity exports (including re- 
exports) valued at nearly $137.3 million, 
or 29.8 percent of total exports and reex- 
ports, and mineral commodity imports val- 
ued at nearly $53.2 million, or 15.8 percent 
of total imports. The obviously partial 
figures derived from other nations’ im- 
port trade returns for 1966 listed mineral 
commodities of Rhodesian origin valued 
at only $33.2 million and shipments of 
mineral commodities to Southern Rhodesia 
valued at only $7.9 million; notably, trade 
with the Republic of South Africa and 
Mozambique are not included in these 
partial figures. 

Recorded imports of mineral. commod- 
ities from Southern Rhodesia by other 
countries in 1966 included, among others, 
the following more significant items: 


Quantity 
Commodity (metric 
tons) 
Copper: 
Concentrate----- 00 ooo 926 
INFO taa ans als Dies 2,285 
Bar and rod___. EE 75 
Iron and steel: 
Iron ore...-..- A tana Se ye ESE 292,481 
A AA A TA 154,107 
Ferrochrome ------------------- 11,449 
Nickel ore and concentrate__________-_- 3,888 
Tin; ingot. EE 54 
AsbestoS- 22540. 3b 2262 te eco ee 51,713 


MINERALS YEARBOOK, 1967 


Recorded mineral commodity exports of 
other countries to Rhodesia in 1966 in- 
cluded the following: 


Quantity 
Commodity (metric 
tons) 
Semimanufactures: 

Aluminum. oo ooo 317 
o O A AA 54 
ee a E 8,327 

Fertilizers: 
Nitrogenousg 93 , 087 
Phosnbhatie 5,900 
Potassic___._....-_._--_--------- 17,808 
E ioe bie it O , 039 
Petroleum: Lubricants, jelly and waxes. _ 460 


Even more limited information on 1967 
trade, obtained in the same manner, in- 
cluded Japanese imports of 82 tons cop- 
per concentrate, 131 tons of copper matte, 
and 1,812 tons of nickel ore and concen- 
trate. These quantities were appreciably 
lower than 1966 Japanese receipts and 
may well be material that was in transit 
before the late 1966 sanction imposition. 
Also, notably, Japan recorded no imports 
of iron ore, pig iron, or asbestos in 1967, 
commodities which in 1966 had been re- 
ceived in sizable tonnages from Southern 
Rhodesia. The United States, which for 
1966 listed imports for consumption of 
4,738 tons of Rhodesian low-carbon fer- 
rochromium and 164,000 tons of Rhodesian 
chromite, recorded no ferrochromium re- 
ceipts and only 133,000 tons of chromite 
in 1967; the latter represented receipt 
of material already in port stockpiles out- 
side Southern Rhodesia when sanctions 
were invoked. 
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Table 2.—Southern Rhodesia: 


(Metric tons unless otherwise specified) 
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Exports of mineral commodities 


Commodity 


Metals: 
Antimony concentrate_______.____-- 
Beryllium ore and concentrate__._ _. 
Chromium ore and concentrate... .. 


Copper: 
Concentrate_______._______-.-- 


PIO UPON foo jo Se eee dE 


Iron and steel gcrapn. --.---- 


Iron and steel billets, ingots, 
equivalent forms. 
Semimanufactures: 

Bars, rods, angles, shapes... 

A 

Total sta sli 

Silver, bullion__.___._._.- troy ounces. . 

Tantalum, ore and concentrate______. 

Tin: 
Ore and concentrate. -long tons. . 
E EENEG do 


Tungsten, ore and concenträte -.-..- 

Metallic orescon- value, thousands. . 
centrate, etc. not further described. 

Nonferrous metal scrap- ----.----2- 


Nonferrous value, thousands. . 
metals not further described. 
Nonmetals: 
AsbestoS- `` o oo ooo ooo 


Fertilizer materials, manufactured... 
Lithium ores..........-. ie ele ets 


Magnesite... ___-.----_-_.. 
Quartz, mica, feldspar, fluorspar...... 


Crude minerals value, thousands. . 
not further described. 
Mineral fuels: 
Coal, bituminous. --_ -_ - thousand tons. . 


Petroleum refinery products: 
Asphalt and bitumen. ----...-.-- 
Mineral fuels value, thousands. . 
and related materials not further 
described. 
Electric energy - - - - value, thousands. - 


1964 


164 
144 
455,673 


7,135 
15,403 


3,792 


- 1$19,832 


3 
33,958 


1965 


211 
86 
635,089 


6,978 
16,731 


1,640 
1 $19,023 


321,344 
214,432 
21,326 


31 
23,213 


A eS REES, 


9,300 


Principal destinations, 1965 


United States 152; Belgium 59. 

All to United States. 

United States 309,666; Republic of South 
Africa 186,186; Japan 38,546; United 
Kingdom 25,240. 


Republic of South Africa 5,686; Japan 1,138. 

West Germany 10,241; Poland 1,731; Italy 
1,587; United Kingdom 1,472. 

Malaya 1,291. 

NA. 


Japan 318,865. 

Japan 207,513. 

United Kingdom 7,720; Australia 2,551; 
Ga 2,550. 


Republic of South Africa 22,498. 


Zambia 19,071; Congo (Kinshasa) 2,556. 
Zambia 4,544; Malawi 1,024. 


SS ED SS eS ES e 


96 , 280 


161,316 
1,539 
5,843 
3,020 


22,958 
67,389 


23,770 
352 


$74,698 
1,342 
105 
1,937 
$123 


$11,836 


33,356 
50,733 


34,102 
2,854 


$530, 128 
1,634 
146 
4,412 
$5,807 


$12,410 


United Kingdom 81,568. 
United Kingdom 17; United States 10. 


All to Netherlands. 

Republic of South Africa 393. 
United Kingdom 24. 

Japan $833. 


Republic of South Africa 1,195; West 
Germany 256. 

Malawi $158; Zambia $157; Republic of 
South Africa $67. 


United Kingdom 38,818; West Germany 
15,619; Republic of South Africa 15,183. 

All to Republic of South Africa. 

Zambia 11,468; Bechuanaland 2,008. 

Republic of South Africa 1,601; United 
States 1,291. 

Zambia 29,289; Malawi 3,406. 

United States 15,326; Belgium 14,972; 
United Kingdom 6,510. 

Republic of South Africa 34,086. 

nye 1,154; Norway 363; West Germany 
25 


Republic of South Africa $207,970; Zambia 
$207,385. 


Zambia 1,157; Congo (Kinshasa) 52. 
Zambia 60; Congo (Kinshasa) 52. 


Zambia 4,384. 
Zambia $5,600. 


All to Zambia. 


NA Not available. 
1 Net sales. 
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Table 3.—Southern Rhodesia: Imports of mineral commodities. 


(Metric tons unless otherwise specified) 


1965 
Sources 
Commodity 1964 x —o _ — a _ _ Q__— __ ——— 
Total Republic 
of Principal sources except 
South Republic of South Africa 
Africa 
Metals: 
Aluminum: 
Semimanufactures . . `... . - 711 962 684 United Kingdom 176. 
Aluminum and alloys not. further 219 237 110 United Kingdom 84; Israel 35. 
described. 
Copper and copper alloys, all forms. `. 6,519 4.283 625 Zambia 3,262; United Kingdom 62. 
Iron and steel: 
Pig iron.._.........--.---.----- 377 199 198 
Ferroalloys_...._....---_------ 1,186 1,395 1,352 
Iron and steel ingots..._._._..._- 74 67 29 United Kingdom 36. 
Semimanufactures...___.. _.. 99,991 95,564 48,590 Sue Kingdom 13,230; Japan 
11,537. 
Lead and lead alloys, all forms. ....-.-. 753 851 17 Zambia 784; Malawi 45. 
Nickel and nickel alloys, all forms. .. - 17 49 46 
Tin and tin alloys, all forms_long tons. . 79 7T 32 United Kingdom 42. 
Zine and zinc alloys, all forms._..__ . 111 774 40 Zambia 609; Congo (Kinshasa) 122. 
Nonferrous metals not further described. 81 136 61 Belgium 34; United Kingdom 23. 
Metalliferous ores value, thousands. . $646 $510 $44 Zambia $294; Mozambique $118. 
and metal scrap. 
Nonmetals: 
Abrasives, wheels, disks, etc... 182 181 129 United Kingdom 32. 
Bricks, refractory number, thousands. ` 1,283 1,034 844 Austria 143. 
Cement: 
Hydraulic- -222222222 .. 83,587 1,464 286 Zambia 812; United Kingdom 330. 
Fire and furnace__.__._-._--- os 904 619 441 United Kingdom 170. 
Fertilizer materials: 
Crude, not further described..... 84,009 69,208 403 Senegal 65,267; Chile 3,538. 
Manufactured: 
Nitrogenous: 
Ammonium sulfate... . 56,999 66,142 44 Ne ner nee 34,797; West Germany 
Urea 2a 22an 23,953 37,918 _____. Netherlands 19,944; Norway 5,280; 
Italy 4,028. 
Other nitrogenous.___.. 65,937 80,863 5 United States 29,056; Belgium 
18,585; West Germany 10,835; 
Netherlands 10,692. 
Phosphatic: 
Superphosphate-____._-_.- 5,827 2,417 2,414 
ee not further de- 6,189 10,982 1,023 United States 8,466. 
scribed 
Potassaie 0 ..0.2--- 38,246 29,811 2 de 14,153; West Germany 
11,437. 
Other, not further described- 1,068 243 21 Ke States 73; United Kingdom 
5. 
Gypsum and plaster of pang ___. 9,426 7,878 7,708 United Kingdom 94. 
Potash compounds other than fer- 239 193 36 Sweden 56; West Germany 43; 
tilizers. United Kingdom 19. 
EE Date 29,772 40,026 25,033 Angola 8,484. 
Mineral fuels: 
Solid fuels, coal and coke. `, 12,650 10,035 10,035 
Petroleum: 
Refinery products: 
Gasoline thousand. ` 1,358 521 2 Iran 382; Bahrain 127. 
42-gallon barrels 
Rerosne -2.222 - do 510 348 (2) Iran 259; Bahrain 57; Aden 29. 
Distillate fuel ol ` ___ do..-.. 1,121 351 (2) Kerg 217; Saudi Arabia 89; Bahrain 
4. 
Residual fuel oil...._.. do___- 7 y KEEN All from Iran. 
Lubricating oils. _.... do 92 103 85 United States 7. 
Lubricating greaseg we 1,139 1,246 793 United States 441. 
Jellies and waxes__-._._.....-. 2,391 2,233 61 Indonesia 1,330; United States 442; 
West Germany 292. 
Asphalt and bitumen-_--. _.- 15,289 5,418 38,958 Iran 937. 
Petroleum oils not ` do ` 7,721 8,828 513 United States 2,638; United King- 
further described. dom 2,089; West Germany 1,816. 
Petro- value, thousands. - $91 $6,690 $14 Iran $6,529. 
leum products not further 
described. 


NA Not available. 


1 According to Diario de Mozambique, Beira, Mozambique, May 3, 1966, the equivalent of 4,186,000 barrels 
of crude petroleum was pumped from Beira to Umtali, Southern Rhodesia, from January 1965 to November 
1965, when pumping ceased. 

2 Less than Aa unit. 
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COMMODITY REVIEW 


METALS 


Chromite.—Rhodesian sources reported 
that chromite production was continuing 
despite the United Nations’ mandatory 
sanctions on receipt of Rhodesian chromite 
by member nations; moreover, these sources 
at least intimated that output levels were 
not appreciably reduced. However, 1t was 
announced that certain of the Great Dyke 
properties of Rhodesia Chrome Mines Ltd. 
(Union Carbide) would be placed on 
a care and maintenance basis. Although 
the installations to be affected were not 
reported, it was elsewhere indicated that 
emphasis at some properties was on open- 
cast operations. 


Copper.—Information contained in re- 
ports of Southern Rhodesia’s only signifi- 
cant copper producing group, the Messina 
(Transvaal) Development Company (of 
the Republic of South Africa) and its 
Rhodesian subsidiaries, indicated that 
Southern Rhodesia’s total mine copper out- 
put in 1967 advanced after a modest 
decline in 1966. Moreover, despite lower 
unit prices received for cement copper 
in 1967 than in the past, an increase 
in output of that commodity was foreseen 
for 1968. The copper contained in cement 
copper leached from oxide ores during 
1966 and 1967 was about 25 percent 
of total Messina group mine copper out- 
put, the remaining 75 percent was con- 
tained in concentrates produced from sul- 
fide ores from several mines. 

Reports in the press suggest that 
Southern Rhodesia’s copper mine potential 
may be higher than heretofore thought; 
there were indications that the main cop- 
per-bearing formation of Africa, from 
which the Congo (Kinshasa) and Zambia 
recover their output, may extend south- 
ward across western Southern Rhodesia 
and on into Botswana. 

Lending credence to this idea was the 
discovery during 1967 of what may prove 
to be a major copper-nickel deposit near 
the Botswana border by Roan Selection 
Trust Ltd. (RST). This aroused con- 
siderable interest in mining and Govern- 
mental circles in Salisbury. 

Apparently, the Messina group has un- 
dertaken intensive geological investigations 
for copper ore near the Gwaai River 
in the Wankie district of western Southern 


Rhodesia. At the Ell mine, boreholes 
reportedly intersected 2.5 percent ore in 
four widely separated ore bodies. 

There were no indications of the prog- 
ress made in 1967 in efforts to establish 
a number of so-called “one-man” copper 
mines. This project was launched in 1966 
on the premise that such mines would 
bring in more national] earnings than would 
several small gold mines. 

Looking to the immediate future of 
the copper mining industry, the Deputy 
Minister of Mines indicated that progress 
was being made toward a goal of a 
30,000-ton-per-year national metallic cop- 
per output, a target at which he con- 
sidered that an electrolytic refinery would 
he economic, and a goal which he felt 
might be reached in 1969. 


Gold.—Southern Rhodesia in 1967 re- 
portedly retained seventh place among 
world gold producers despite problems of 
rising costs and diminishing reserves. The 
Gold Mining Amendment Act provided for 
government subsidy payments to mines 
with large reserves of subeconomic grade 
ore; previously assistance was authorized 
only for potentially viable mines.* 


Iron and Steel.—Available information 
on other countries’ receipts of Rhodesian 
iron ore and pig iron, together with indi- 
cations of Rhodesian use of iron and 
steel suggest that, in all probability, iron 
ore output in 1966 was about on a par 
with that of 1965, and that it declined 
in 1967, unless appreciable stocks were 
developed. Import statistics of other coun- 
tries for 1966 record receipts of 292,481 
tons of iron ore (all by Japan) and 
154,107 tons of pig iron (equivalent to 
almost 270,000 tons of ore); these figures 
are almost certainly incomplete. In 1967 
however, no iron ore receipts were re- 
corded by Japan (the principal recipient 
in all recent, previous years) and only 
20,300 tons of Rhodesian pig iron was 
recorded among U.S. imports. (A num- 
ber of countries recorded pig iron imports 
from Southern Rhodesia in 1966 with 
the United States, with 65,920 tons, head- 
ing the list. ) 

There was no indication of reduction 
in domestic demand for locally produced 


5 Mining Journal (London). Mining Annual 
Review, 1968 edition. May 1968, p. 293 
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iron and steel in 1966 or 1967, and 
in fact, it may have increased owing 
to trade restrictions arising from the sanc- 
tions imposed in December 1966. The 
country’s sole producer, Rhodesian Iron 
and Steel Co. Ltd. (Risco), reportedly 
supplied all the country’s basic and foundry 
pig iron in 1967, and manufactured most 
of the steel required for construction work. 
In 1965, this firm reportedly consumed 
582,055 tons of iron ore (the type of 
ton not specified ). 

In 1966, Ripple Creek Mining Co., 
a subsidiary of Risco, was formed to 
supply iron ore and some manganiferous 
ore from a new deposit 16 kilometers 
from Risco's plant. The new company 
also will explore for additional raw ma- 
terials. 


Nickel.—In spite of sanctions then im- 
posed, Anglo-American Corp. of South 
Africa Ltd. announced in 1966 that it 
planned to expand operations in Southern 
Rhodesia. The expenditure included about 
$8.4 million to expand the existing Trojan 
nickel mine, $8.4 million to open the new 
Madziwa mine at Shimva, and $9.8 
million to build a smelter and re- 
finery. When the two mines nerth-north- 
east of Salisbury attain full production, 
annual company output will total 7,500 
long tons of contained nickel. Production 
was planned to begin at the Trojan in 
1968 and at the Madziwa in 1969. 

Since the Anglo-American Corp. pur- 
chased the Trojan property at a cost 
of $11.2 million, drilling has indicated 
ore reserves totaling about 10 million met- 
ric tons at an average grade of 0.954 
percent nickel. Further exploration was 
being carried out in the Trojan mine 
area as well as in the Shamva district, 
where Madziwa's two ore bodies still must 
be delineated and evaluated fully. 

When in full operation, the Anglo-Amer- 
ican Corp. installations will employ about 
525. The new mill will treat 350,000 
tons of ore annually for the first 2 years 
of operation and 600,000 tons thereafter. 

Plans were also made for extensive devel- 
opment of the Empress copper-nickel pros- 
pect, 40 kilometers west of Gatooma, and 
controlled by a subsidiary of the Rio 
Tinto Company, Ltd. of South Africa. 
A small pilot plant was in operation 
at this property through 1957 when activ- 
ities were suspended. The proposed devel- 
opment, financed by a $1.2 million issue 
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of 6⁄2 percent notes redeemable in 1975, 
calls for monthly ore output of 60,000 
tons. 

A reported discovery of copper and 
nickel showings near the Botswana border 
by Roan Selection Trust Ltd. (RST) was 
also of possible future significance; no 
technical details were released. 


Tin.—The Kamativi Tin Mines, Ltd., 
operation, described as the biggest under- 
ground tin workings in Africa, completed 
a shaft at the property east of Wankie 
near the Zambian border at a cost of 
$840,000. The 50,000-ton-per-month-ca- 
pacity mill reportedly became operational 
in 1966. Southern Rhodesia’s smelter in- 
dustry, which has produced annually about 
500 tons of metal, formerly depended upon 
Zambian concentrates for a large part 
of its raw material. Apparently the new 
mill will make possible continued smelter 
operations. Normal domestic tin demand, 
as of 1965, was about 150 tons per 
year. 


NONMETALS 
Asbestos.—The Ethel mine, about 100 


kilometers northwest of Salisbury, closed 
in October 1966 after 15 year,’ opera- 
tion owing to technical difficulties and 
increasing costs. This relatively small pro- 
ducer was the only asbestos mine on 
the Great Dyke. Activities of other pro- 
ducers, most of whom are located near 
Shabani, Mashaba, and Filabusi, remained 
unreported; available information on 1966 
receipts of Rhodesian asbestos by other 
countries suggests that shipments declined 
considerably. Recorded imports of Rho- 
desian asbestos by other countries totaled 
only 51,713 tons in 1966 compared with 
total Rhodesian exports of 167,406 tons 
in 1965, but several thousand additional 
tons may have been exported to the Re- 
public of South Africa, which recorded 
a sizable import from unspecified sources 


in 1966. 


Fertilizer Materials.—General.—It was 
announced in 1967 that Sable Chemical 
Corp. would start construction of a large 
fertilizer plant at Que Que. The facility’s 
main product will be nitrogenous fertilizer, 
with first output expected in 1969. This 
project, to cost about $47.6 million, is 
the largest single industrial development 
to be started in Rhodesia since its declara- 
tion of independence. The company is 
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to receive Government protection for a 
10-year period in return for accepting 
a sliding scale of fertilizer prices for this 
period. The location of the fertilizer plant 
at Que Que suggests the use of material 
from the nearby coke plant of Risco 
as feedstock. 

Phosphates.—Apatite-bearing deposits of 
volcanic origin near Dorowa reportedly 
are adequate to meet Southern Rhodesia’s 
needs for phosphatic raw materials, and 
at least under prevailing conditions, seem 
to have proven economically exploitable. 
A beneficiation plant, with an estimated 
annual capacity of about 10,000 tons of 
product containing 41 percent P2Os, began 
operation in 1965 to furnish feedstock 
for the Rodia fertilizer plant, and by 
early 1968 it was reported in a publica- 
tion, Mining in Rhodesia, 1968, that Rho- 
desian superphosphate output was being 
derived entirely from domestic raw ma- 
terials. This included the necessary sul- 
furic acid, which was being produced 
from pyrite mined domestically. On the 
basis of this report, and indications of 
declining superphosphate imports in 1965, 
mine-beneficiation plant output at capacity 
levels has been postulated. 


Fluorspar.—Metallurgical grade fluor- 
spar for domestic use was obtained from a 
deposit at Tinde in the Wankie District. 
About 2,000 feet of a 10,000-foot strike 
length of fluorspar-bearing ground has been 
opened, and an average width of 17 
feet was reported.’ 


Graphite.—Reportedly, commercial pro- 
duction of graphite was achieved for the 
first time in 1967.8 Although further in- 
formation was not given in this announce- 
ment, it is probable that this output origi- 
nated from a mine in the Karoi area. 
controlled by West German and Rhodesian 


interests, that was being developed in 
1966. 


Magnesite.—A new magnesite mine was 
reportedly opened in 1967. Location and 
ownership were not reported, and the 
presence of unexploited magnesite deposits 
in a number of areas makes it impos- 
sible to ascertain the exact location. Pre- 
sumably, the opening of this mine indi- 
cates possible increased deliveries to the 
Republic of South Africa, the traditional 
principal destination for the greatest part 
of total Rhodesian magnesite output. 
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Mica.—Without providing details. Rho- 
desian sources indicated that the nation’s 
mica industry was experiencing a slump, 
but suggested that output from known 
deposits could be increased considerably 
if economic conditions permitted, and that 
the potential for discovery of valuable 
new deposits remained. 


MINERAL FUELS 


Because of rapidly increasing power re- 
quirements and restrictions on petroleum 
imports resulting from the United Nation’s 
economic sanctions, Southern Rhodesia was 
examining possible ways of increasing pow- 
er availability in the country. Alternatives 
considered included increasing coal output 
at Wankie colliery, increasing hydroelectric 
output of Kariba dam, commencing coal 
production at the Sabi coalfields, and 
developing the Cabora-Bassa hydroelectric 
scheme. 

The mineral industry remained by far 
the largest electric power consumer in 
Southern Rhodesia in 1967; mining alone 
used 38 percent of total power produced, 
and associated processing industries raised 
the mineral industry total to over 50 
percent. 


Coal.—According to the annual journal, 
Mining in Rhodesia, 1968, there are 14 
known Rhodesian coal deposits, but only 
one, owned by Wankie Colliery Co. Ltd., 
was being mined in 1967. The ash con- 
tent of Wankie coal is reportedly lower 
than that of other Rhodesian deposits, 
and its output reportedly is satisfactory 
for much of the nation's needs. Never- 
theless, Risco, the country?s only steel pro- 
ducer, has indicated a preference for high- 
er quality coking coal than Wankie ap- 
parently can supply; and the nation’s 
ferroalloy industry evidently has continued 
to rely upon imports from the Republic 
of South Africa for its high quality coking 
coal requirements. 

Although output of coal and coke have 
not been officially reported since yearend 
1964, it is believed that Wankie colliery 
sales of these commodities serve as a 
reasonable gage of national output levels. 

Shipments of coal to Zambia on a 
more or less emergency basis to main- 


6 U.S. Consulate, Salisbury, Southern Rho- 
desia. State Department Airgram A-211, Apr. 
26, 1968, 6 pp. 

7 Work cited in footnote 5. 

8 Page 4 of work cited in footnote 6. 
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tain copper-belt smelter output reportedly 
averaged 40,000 tons monthly between 
February and November 1967, and con- 
tinued on into 1968. This coal was de- 
livered by a truck fleet apparently op- 
erating between the Wankie colliery (which 
is controlied by Anglo-American Corp., 
a major Zambian copperbelt producer) 
and the Zambian border rrilhead at Liv- 
ingstone. This level of shipments indicate; 
a total 1967 export to Zambia of about 
480,000 tons; presuming that these were 
the only exports, then coal availability 
to Rhodesian consumers was at least 1.1 
million tons greater than in 1965, an 
important addition to energy availability 
in view of the United Nations’ restriction 
on petroleum imports. 


Petroleum.—The United Nations Se- 
curity Council resolution on sanctions 
against Rhodesia included a statement or 
oil calling for U.N. members to prevent 
the supply of oil or oil products to South- 
ern Rhodesia. As a result, Rhodesia’s 18,- 
000-barrel-per-day Umtali Refinery, which 
was supplied via a pipeline partially con- 


trolled by British interests, has been shut 
\ 


N 
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down. Petroleum products, however, con- 
tinued to reach Rhodesia by highway de- 
liveries from the Republic of South Africa 
and railway shipments from Mozambique. 
Both the Republic of South Africa and 
Portugal have stated their intention to 
ignore the sanctions. The share of southern 
Rhodesia’s fuel needs represented by oil, 
about 10,000 barrels per day prior to 
the embargo, has been met by substituting 
coal in some industrial operations and 
by imposing some rationing of gasoline. 
In addition, Southern Rhodesia has in- 
creased storage facilities at its railhead 
of the line from Mozambique. Oil experts 
in Africa have stated that regardless of 
the position on sanctions taken by the 
Government of the Republic of South 
Africa, Mozambique is capable of sup- 
plying all Rhodesian oil needs with output 
from the Matola refinery (near Lourenco 
Marques) which, if necessary, could be 
supplied with critde from the Portuguese 
province of Angola.’ 


9 Petroleum Press 
January 1967, p. 25-26. 
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The Mineral Industry of Rumania 


By Roman V. Sondermayer ' 


Petroleum remained Rumania's most im- 
portant contribution to world mineral sup- 
plies in 1967; among European producers 
the nation’s crude oil output again ranked 
second only to that of the U.S.S.R. Produc- 
tion of more than 13.2 million tons of 
crude oil was equivalent to approximately 
4.5 percent of the Soviet output and 
nearly 1 percent of world production. In 
addition to crude oil, Rumania produced 
manganese ore, cement, pyrites, and salt, 
each in quantities roughly equal to 1 per- 
cent of the world totals. Their quantities 
are significant, however, primarily with 
regard to the domestic economy. 

Efforts to develop the country’s resources 
continued and apparently ranked as a pri- 
mary target of the Government. Extensive 
exploration was carried out, and the metal 
smelting and manufacturing base was ex- 
panded. In spite of improvements in do- 
mestic supply, Rumanian output was in- 
adequate to cover internal demand for 
metals. Crude oil exploration yielded re- 
sults barely adequate to compensate in the 
natural decline in production of existing 
operating fields. Therefore the supply- 
demand position of the country with re- 
gard to basic minerals did not change 
significantly in 1967. 

The mineral industry contributed 
roughly 18 percent to the 1967 social 


product? of $19 billion. Approximately 
230,000 persons, one-seventh of the total 
labor force, were employed in the mineral 
industry. Thus a greater share of the social 
product was contributed by the mineral 
industry than is indicated by its share of 
the total labor force. This has been pri- 
marily the result of the relatively efficient 
and well-developed petroleum industry; 
other parts of the mineral industry evi- 
dently do not have such an advantageous 
social-product-to-employment ratio. 

Rumania’s foreign trade in mineral com- 
modities was modest by world standards, 
except for petroleum. Exports of refined 
petroleum products totaled over 6 million 
tons. Of total exports, about two-thirds 
were sold to the U.S.S.R. and other Com- 
munist Nations. Imports, most of which 
were from the U.S.S.R., consisted mostly 
of metals and high-ranked coals and coke. 

During 1966 and 1967 the most impor- 
tant developments in the mineral industry 
included expansion of the aluminum plant 
at Slatina, commission of the- lead-zinc 
smelter at Copsa Mica in Brasov Region, 
completion of the thick-sheet rolling mill 
at the Galati Iron and Steel Plant, comple- 
tion of catalytic cracking facilities at the 
Brazi refinery, and completion of Ruma- 
nia's first oil well with a depth exceeding 
4,000 meters. 


PRODUCTION 


Although oil well drilling, crude oil pro- 
duction, and petroleum refining were the 
most modern operations of the mineral 
industry, output of crude oil and its prod- 
ucts increased only modestly in 1967. In 
addition to weaknesses resulting from the 
existing political and economic system, ge- 
ological conditions were the principal cause 
of the slow progress of the industry. Most 
drillings rigs, production equipment, and 
workover rigs in use were of Rumanian 


manufacture; Soviet-made turbodrills were 
used for directional drilling and in shallow, 
hard formations. Secondary recovery and 
fracturing techniques were gaining momen- 


1 Foreign mineral specialist, Division of In- 
ternationa! Activities. 

2As in other Communist countries of East 
Europe, Rumania does not report on its 
gross national product (value of all final 
goods and services produced) but rather pub- 
lishes a figure for the social product, which 
generally excludes all services and defense. 
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tum and were, for all practical purposes, tinued efforts to mechanize mines. Through 
part of everyday production practice in yearend, however, among underground 
1967. mines (which constitute the bulk of oper- 

Production increases in a number of ating properties in Rumania) some still 
other commodities were attributed to con- were not well mechanized. 


Table 1.—Rumania: Production of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1963 1964 1965 1966 1967 P 
Metals: 
Aluminum: 
Bauxite ©: o 10 ,000 7,000 80 ,000 200 ,000 220,000 
Metal and allog. ooo eee ooo... 22,795 46,851 50,000 
Iron and steel: 
Iron ore thousand tons.. 2,286 1,932 2,479 2,681 2,796 
Pig TO: Locas ee Oe ce do___- 1,706 1,924 2,019 2,198 2,200 
Steel ingots and castings. _.-- do 2,704 3,039 3,426 3,670 3,700 
Rolled products except pipe-._do__.. 1,918 2,200 2,347 2,585 2,600 
| ap | 0 | EE do. 478 552 586 630 NA 
Manganese ore occ oo 260,000 100,000 126,000 ¢260,000 260,000 
Mercury- .------------- 76-pound flasks.. 194 194 191 190 190 
Lead (emelterie ee eee 12 , 500 12,700 15,000 40,000 40,000 
Silver e... thousand troy ounces. _ 643 643 643 750 800 
Nonmetals: 
Banite. corps ios ees patas? NA NA 45,000 e 50,000 55,000 
Bentonite EEGEN NA NA 90,000 ¢100,000- 110,000 
¿Cemento o ooo. thousand tons. - 4,369 4,752 5,405 5,886 ,338 
Fertilizer materials: 
Nitrogenous (nitrogen content)...... 84,850 107,981 166,307 264,236 280,000 
Phosphatic (P205 content) -...-.-..- 99,759 111,323 126,465 155,112 160,000 
¡<A ea AS NA NA 35,000 e 40,000 50,000 
LIM oa thousand tons. - r 1,206 r 1,040 r 1,027 r 1,047 , 050 
Pyrites (gross weight)... do___- 333 409 e 410 e 360 360 
Silueta it dlls do___- 1,637 1,809 2,016 2,046 2,100 
Sulfric acid... ooo. do 3 350 360 r 619 700 
OCs ee I ea et dee do.... e 100 e 100 115 e 120 130 
Mineral fuels: 
Ge POR eren 33,177 35,394 36,704 38,288 50,000 
oal: 
Bituminous including anthracite 
thousand tons. . 5,655 5 , 892 6,036 r 6,310 6,600 
Browns ei do___- 558) 5,231 598 638 640 
BA o eaeoe a a e do____ 4,054! 5,461 6,503 7,000 
AA A kate do___- 1,141 1,145 1,135 1,103 1,200 
Natural gas ?________ million cubic feet ` 376,970 426,073 480,179 497,196 559 , 525 
Petroleum: 
Crude- ooo... thousand tons. - 12 ,233 12,395 12,571 12,825 13,200 
Refinery products: 
Gasoline. 20... do.... 2,434 2,500 2,458 2,349 2,200 
Kerosine. 000. do.... 1,0384 1,100 965 920 860 
Gas Oil... do...- 3,110 3,200 3,600 3,746 4,000 
Fuel oil. --...........--- do. 4,059 3,831 3,773 3,952 4,200 
Lubricants .__.____----- do___- 408 448 488 496 500 
Asphalt... do___- 295 321 341 370 400 
e Estimate. P Preliminary. t Revised. NA Not available. 


1In addition to listed commodities, Rumania produces antimony, chromite, copper, gold, molybdenum, 
zinc, asbestos, feldspar, gypsum, and mica, but quantitative data on production are not available. 
2 From 1965 includes associated gas. 
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TRADE 


Only general information was available 
on Rumanian foreign trade in mineral 
commodities as distribution by destination 
and origin was not reported in Rumanian 
publications. Foreign trade in minerals 
continued to be a State monopoly, planned 
by the Government as a part of overall 
economic programing. Communist coun- 
tries were again the principal mineral- 
trade partners. 

However, the nation made efforts to in- 


world, particularly in acquiring mining 
equipment and technology. Petroleum re- 
finery products were one of the principal 
export items of Rumania. The value of 
petroleum products exported to the in- 
dustrially developed non-Communist coun- 
tries was equivalent to about $60 million 
in 1965, the latest year for which data are 
available. High-rank coals and metals were 
the principal mineral commodity import 
items. Mineral trade with the United States 


crease trade with the non-Communist was minimal during 1967. 
Table 2.—Rumania: Exports of mineral commodities ! 
(Metric tons unless otherwise specified) 
1965 1966 
Commodity 
Total To Total To 
U.S.S.R. U.S.S.R. 
Metals: 
Lead MOB Doi ine eh eh te o id NA 4,500 NA ` bes 
Iron and steel: 
Steel INGOtS EE NA 78,800 NA 93,100 
Primary forms for rerolling and rolled products. . 342,000 231,500 444,500 211,500 
E A ENEE 235,200 188,200 251,100 207,600 
Manganese ore -2-22a 79,900 ___.._--- 48,500 ___.___-- 
Zine, Unwtrought o ooo oo NA 2,400 NA 2,400 
Nonmetals: 
Bårite a o tal ls ne a ties NA 8,000 NA 16,400 
Cementerio e aa Ee si 1,538,200 ` 1,635,700 __._._.-. 
E OA EEN 478,400 ____.__-- 429,800 ____-___- 
Mineral fuels: 
Bitumen (including natural) - -2-222-222-2222 ---- 106,290 66,100 69,700 pees 
Carbon. Black... a 172800) cajon. 17,700 ___.....-. 
Natural gas_____________.-____- million cubic feet _ 700 ________- 700 ee 
Petroleum refinery products: 
Gasoline nou. ts o io iii 1,444,100 942,000 1,181,100 648,100 
KiGrosine@s cia eege Dee O 280,100 167,400 276,900 46,600 
¡Eo A A lee Mn ale Bee 1,979,100 200,700 1,949,700 116,400 
Fuel Ole goss et wt e ere 1,638 ,600 50,000 1,959,700 36 , 800 
Lubricants- A es i oe a ck ee lke 293 , 800 133 , 800 274,100 119,900 
A A A A 19,800 12,000 20,700 10,000 
Petroleum eoke o occ o. GL 500). gege 36,900 __.__-.-- 


NA Not available. 


1 Compiled from official trade statistics of Rumania and the U.S.S.R. Data on total exports are from 
Anuarul Statistic Al Republicii Socialiste Romania 1967 (Statistical Yearbook of R. P. Rumania 1967), 
Bucharest, 1967; data for the U.S.S.R. are Soviet import statistics published in Vneshnaya Torgovlya SSSR 
za 1966 god (Foreign Trade of the U.S.S.R. for 1966), Moscow, 1967. The latter have been included owing to 
obvious omission in the Rumanian source and because the U.S.S.R. is Rumania’s foremost trading partner. 
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Table 3.—Rumania: imports of mineral commodities 1 


(Metric tons unless otherwise specified) 


1965 1966 
Commodity 
Total From Total From 
S.S.R S.S.R 
Metals: 
Aluminum: 
Ingots- cas a o yee E NA 5,600 NA 600 
Semimanufactures 2... o ooo ooo. NA 595 NA 1,685 
Copper: 
LEKT htc a el de NA 5,900 NA 4,200 
Semimanufactures $... NA 2,187 NA 1,287 
Iron and steel: 
Iron Ore- ee e is a thousand tons. ` 2,623 1,714 2,854 2,428 
Pig (FON 2.2 ia a ee EE do NA 358 NA 342 
Ferroalloys________.__...__-_--_-------- do___. 53 45 51 57 
Rolled porodueta ooo oo do 1,117 797 1,187 829 
Pipe EE do.... 81 16 82 20 
Nonmetals: 
Asbestos___._...-.-.-------- eee Lee A A NA 4,500 NA 6,700 
Sa A AAA NA 200 NA 200 
Fertilizers: 
Apatite concentrate (Pati content) ------------- 174,300 254,200 207,300 ` 
Potassic fertilizers (K2O eontent) --.._-...----. 13,800 _______-- 21,900 `. 
Nitrogenous fertilizers (N content)... A E 100 (eos 
Refractories, all knda 22 eee 63,000 23,600 62,400 24,800 
GHEET NA 4,400 2,700 
Mineral fuels: 
Coal: 
Bituminous- --------------------------------- 706 ,300 251 ,000 122 ,800 358,000 
Coke, metallurgieal ------------------------- 926,800 541,000 1,102,400 592,000 
Petroleum refinery products: 
¡AR AAA A AI ae Sees ër NA 600 NA 400 


NA Not available. 


1 Compiled from official trade statistics of Rumania and the U.S.S.R. Data on total imports are from 
Anuarul Statistic Al Republicii Socialiste Romania 1967 (Statistical Yearbook of R. P Rumania 1967), 
Bucharest, 1967; data for the U.S.S.R. are Soviet export statistics published in Vneshnaya Torgovlya SSSR 
za god 1966 (Foreign Trade of the U.S.S.R. for 1966), Moscow, 1967. The latter have been included owing 
to obvious omission in the Rumanian source and because the U.S.S.R. is Rumania’s foremost trading partner. 


2 Alloys included. 


COMMODITY REVIEW 


METALS 


Aluminum.—Because of new additions 
the capacity of Rumania's first aluminum 
‘plant at Slatina was increased to 50,000 
tons in 1966, and production in 1967 indi- 
cated that most of the initial operational 
difficulties had been overcome. Reports 
indicate the possibility of further plant 
expansion which would bring the annual 
output to 75,000 tons of aluminum by 
1970. 

Bauxite and alumina output were in- 
creased to provide for the increased metal 
output. However, difficulties were encoun- 
tered and the Rumanians have spent large 
sums to develop both adequate resources 
of low-grade bauxite and methods to ben- 
eficiate this material. 

The principal sources of Rumania’s 
bauxite in 1967 were the deposits near 
Dobresti, at Chistag, and near the Padurea 


Craiului Hills. The alumina plant at 
Oradea was being expanded during 1967. 
Reports indicated that the new annual 
capacity of the plant, amounting to 200,000 
tons of alumina, would be reached in 1968. 
However, in ‘spite of efforts to increase 
production of bauxite, Rumania found it 
necessary both to suspend exports and to 
import bauxite in significant quantities in 


1967. 


Copper.—The Baia Mare chemical and 
metallurgical complex was not completed 
during 1967, although some of the smelting 
facilities and the sulfuric acid plant were 
commissioned for testing early in the year. 
Capacities of the new facilities were not 
announced. 

Modernization of the Balan mine com- 
plex in the Mures Region was underway 
during 1967. Plans for a fourth beneficia- 
tion line were drawn up, and development 
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of a new mine was started. Reportedly the 
new facilities will reach the capacity of 1 
miliion tons of cupriferous ore by 1970. 
Intensive prospecting for copper con- 
tinued in the general area of Moldava 
Nuova and Lesu Ursului, but results 
were not made public. The modernization 
of port installations at Moldava Nuova 
which will facilitate the flow of materials 
to and from the new cupriferous region 
in southern Rumania continued during 


1967. 


Iron and Steel.—Although lacking in 
domestic iron ore resources, Rumania con- 
tinued to develop its iron and steel in- 
dustry during. the year. This sector of the 
economy remained the key new component 
of development planning in the country. 
During 1967, exploration for iron ore, im- 
port arrangements, and construction of the 
Galati steel complex were the focal points 
of Rumania’s iron and steel industry. De- 
velopment of the Gehlar East iron mines 
was completed in June, and by yearend 
production of the new mine totaled 80,000 
tons. In addition, the largest mine tunnel 
in Rumania, 6,100 meters long, connecting 
the Gehlar mines with processing facilities 
in Teliuc was completed. The new connec- 
tion reduces the ore-haulage distance by 
one-third, thereby reducing cost for ore 
mined in the Poiana Rusca basin. To re- 
duce the cost of transportation of imported 
ore Rumanian authorities have contracted 
for construction of the country’s own fleet 
of bulk ore carriers. In recent years seven 
ore vessels for Rumanian registry, were 
completed in Japan. 

Construction continued at the Galati 
steel complex. Built on an area of approx- 
imately 620 hectares, the complex should 
have an annual capacity of 2 million tons 
of steel in 1970. Rumanian nationals are 
building the agglomeration plant in the 
complex with a capacity of 1,000 tons of 
ore per hour, and a blast furnace section 
in which each furnace will have a capacity 
of 1,700 meters. West German interests are 
building and supplying equipment for an 
oxygen steel plant to be equipped with 
130- to 150-ton converters. Soviet industry 
is building a 1,150-millimeter slabbing mill 
that is equipped with a universal rolling- 
mill stand and adequate soaking pits. A 
British-French consortium is providing a 
heavy plate-rolling mill that will annually 
produce about 1 million tons of plates of 
4- to 40-millimeter thickness. At yearend 
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1967 the heavy plate-rolling mill was in 
operation after having undergone an un- 
usually large number cf difficulties in the 
initial production period. Power supply 
was the principal cause of the difficulties. 
Construction of the nearby thermal power- 
plant was delayed causing a shortage of 
power to persist in 1968. 

The Hunedoara Iron and Steel Plant, 
the largest operating ircn and steel plant in 
the country, was undergoing modernization 
during 1967. Oxygen was introduced in 
existing steel furnaces and output has re- 
portedly increased by 10 to 20 percent. 
However it is not clear if the use of oxygen 
is widely practiced at Hunedoara or 
whether it is simply a successful experi- 
ment. 


Lead and Zinc.—The Copsa Mica Chem- 
ical and Lead and Zinc Metallurgical Com- 
plex in the Brasova Region, Transylvania, 
started regular production at the beginning 
of 1967. The plant, which employs the 
Imperial Smelting Corporation process, 
reportedly has a rated annual capacity of 
about 50,000 tons of metals (lead plus 
zinc) and 100,000 tons of sulfuric acid. 


NONMETALS 


Barite.—Rumanian geologists have re- 
ported the discovery of new barite depos- 
its near Ostra at the Baraul Massif in the 
eastern Carpathians, and at Somova, Con- 
stanta Region. Plans have been made to 
develop a mine, an ore-dressing plant, and 
packing facilities at Ostra, which will be 
in full operation by 1970. Capacity of the 
new development was not announced, but 
total Rumanian barite production is ex- 
pected to be increased from 45,000 tons in 


1965 to 105,000 tons in 1970. 


Chalk.— After trial production in 1966, 
the Murfatlar chalk factory in Dobrogea 
started normal production at the beginning 
of 1967. Utilizing nearby limestone re- 
sources the plant will produce 100,000 tons 
of ground chalk annually. 


Cement.—Construction of a 2-million- 
ton-per-year cement plant at Biresti near 
Tirgu Jiu was completed in mid 1967. 


Diatomite.—The Harghita Mountain 
Mines were the principal supplier of raw 
diatomite during the year. The new mod- 
ern equipment that was installed in the 
plant in Odhorei increased capacity from 
2 to 20 tons per hour. 
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Fertilizers.—After trial production in 
1966 the nitrogen fertilizer combine in 
Tirgu Maures started normal production 
in 1967. Annual output of the new plant 
reportedly will include 90,000 tons of am- 
monia, 120,000 tons of nitric acid (100 
percent), 150,000 tons of ammonium 
nitrate (34.5 percent), and 40,000 tons of 
aqueous ammonia (25 percent). 

In addition, a second urea production 
line and a new sulfuric acid plant are in 
operation at Turnu Magurel Chemical Fer- 
tilizer Combine. The new facilities report- 
edly will produce 100,000 tons of urea. 
Plant output of sulfuric acid was not re- 
ported. 


Limestone.—A deposit of very good 
quality limestone was discovered at 
Mahmudia near Tulcea in Dobrogea Re- 
glon. The location of the deposit is favor- 
able for shipping the limestone to the 
Galati steel complex on the Danube. 


Salt.—A new salt mine, and a modern 
salt-processing plant were under develop- 
ment at Tirgu Ocna Salina. Annual mine 
capacity will be 350,000 tons of salt, and 
the chemical plant at Borezesti will be the 
main user. Expansion of the salt deposits 
at Ocnele Mari was underway. Fourteen 
new salt wells will be drilled by 1970. The 
saline solution will be supplied by pipeline 
to the sodium plant in Govora and to the 
new chemical combine in  Rimnicula 
Vilcea. 


MINERAL FUELS 


Coal.—The output of low-rank coals 
was again increased in 1967, and its posi- 
tion in the energy supply pattern became 
more important. Deficiency in high-rank 
coals persisted, and substantial imports 
were required to meet the demand. During 
1967, in addition to opening new mines in 
the Rovinari basin, Rumania’s authorities 
undertook modernization of mines in the 
Jiu Valley. 

The Cicani lignite mine in the Rovinari 
basin, 85 kilometers north from Craiova, 
was commissioned in June 1967. According 
to reports the annual capacity is 1.15 mil- 
lion tons. The mine is the first of several 
lignite mines that will be developed in 
Oltenia Region. During 1967 the first min- 
ing shaft was completed at a new mine at 
Livazeni in the Jiu Valley. At the same 
time two additional shafts were being con- 
structed and work on a fourth was started. 


deep drilling yielded results 
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When all four shafts are completed, ca- 
pacity of the mine will be 1.2 million tons 
of lignite per year. 

. An exploration project at Suplacul de 
Bacua in Crisana Region lead to discovery 
of a new field having reserves estimated 
at 21 million tons of lignite. Plans call for 
development of a new mine with start of 
production scheduled for early 1970. 


Recently disclosed plans for energy pro- 
duction indicated that the additional lig- 
nite will be used in the production of 
thermal electric power. 


Petroleum and Natural Gas, Deep drill- 
ing, secondary recovery, and completion 
of new refinery sections were the highlights 
of the Rumanian petroleum industry in 
1967. Domestic crude oil output was ade- 
quate to cover the demand of domestic 
refineries. Having only modest consump- 
tion, Rumania was a significant exporter 
of petroleum refinery products. Realizing 
future difficulties in maintaining and in- 
creasing the present level of production, 
Rumania made arrangements with Iran 
and Saudi Arabia for imports of crude oil. 
Apparently the shallow structures have 
been fully explored, and to keep up the 
present output of crude oil and gas the 
Rumanians found it necessary to start 
exploring deep structures. Understandably, 
far more 
slowly than shallow operations. Accord- 
ingly, exploration started to lag behind 
planned targets, and it became necessary 
to make arrangements for import of crude 
oil. 

During 1967, in addition to the explora- 
tion of deep structures by seismic and 
gravimetric methods, several deep-drilling 
operations were underway in different parts 
of the country. The most promising results 
were obtained in the well-known Moreni 
field in the old Prahova Valley. At a depth 
of over 4,000 meters gas was found. The 
discovery is important because it indicates 
the possible presence of additional oil re- 
serves in a region that has complete pro- 
duction facilities available. In the Gorj 
Rayon a well reached the depth of 6,000 
meters in the Carbunesti field. At yearend 
1967 another rig started to drill the second 
deep well in the area. In connection with 
deep drilling, the Rumanian petroleum 
research institution worked on drilling 
fluids, cements, and production tools for 
deep wells having high temperatures. 
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Although some new oilfields were dis- 
covered in the Bargan and Burnas Plains 
in the Bucaresti Region, part of the higher 
output was attained through larger appli- 
cation of fracturing and secondary re- 
covery. 

Underground combustion has been used 
as a stimulus to production at a project 
involving four wells in the Gura Ocintei 
oilfield. The field produces small quantities 
of high-viscosity oil, and production has 
reportedly increased by 25 percent since 
the use of thermal secondary recovery 
methods were initiated. 

According to reports, construction has 
begun on a new petroleum refinery at 
Suplacu de Barcau in Crisana Region. The 
refinery will have a capacity of 300,000 
tons of crude oil per year. The Institute 
for Design of Petroleum Installations in 
Ploesti designed the refinery, and about 
half of the equipment will come from that 
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available at other Rumanian refineries. 
Construction of this refinery confirms 
rumors of the discovery of an oilfield in 
the area of Marghita in northwestern 
Rumania. 

At the refinery at Brazi the construction 
of a new catalytic cracking complex has 
been completed, and test production was 
started on September 8, 1967. The new 
complex is designed for a yearly processing 
capacity of 1.1 million tons. The cost of 
the project was $22.5 million, and a com- 
pany from the United States provided 
engineering services and equipment. A new 
paraffin plant with an annual capacity of 
5,900 tons was commissioned at the 
Taleajen oil refinery at Ploesti. 

At the Pitesti refinery a new atmospheric 
distillation unit and an electric desalina- 
tion plant were under construction at year- 
end. Capacities of the new additions were 
not disclosed. 


Digitized by Google 


The Mineral Industry 
of Saudi Arabia 


By James A. West’ 


In 1965 and 1966 Saudi Arabian crude 
oil output expanded at an annual rate of 
18 percent, enabling Saudi Arabia to re- 
place Kuwait as the leading oil producer 
in the Near East in 1966. Despite the dis- 
ruptions in normal oil operations caused 
by the Arab-Israeli war, Saudi Arabia 
maintained this leading position through- 
out 1967, and accounted for 26 percent of 
Near East, and 7 percent of total world 
crude oil production. 

Petroleum production and refining con- 
tinued as the principal industry and dom- 
inated the national economy. Petroleum 
produced during. 1967 had an estimated 
value of nearly $1,600 million. Government 
revenue from petroleum companies oper- 
ating in Saudi Arabia and in the Kuwait- 
Saudi Arabia Neutral Zone was an es- 
timated $825 million, providing about 90 
percent of total revenues and foreign 
exchange earnings. Aside from petroleum, 
the country’s only mineral products were 
cement, gypsum, lime, salt, and minor 
building materials. The mineral industry 
employed about 15,000 persons, mostly in 
petroleum operations. 

A major part of the Government's 
industrial diversification policy was en- 
couragement and support of the develop- 
ment of mineral resources, to lessen the 
country's dependence on the petroleum 
industry. The Ministry of Petroleum and 
Mineral Resources, through its corporate 
subsidiary, General Petroleum and Mineral 
Organization (Petromin), proceeded with 
various mineral exploration and industrial 
development projects. Mineral surveys, 
mapping, and evaluation projects were 
expanded. A newly formed company, 
Arabian Geophysical and Surveying Co. 
(owned 51 percent by Petromin and 49 
percent by the French firm, Compagnie 
Générale de Géophysique), was awarded 


contracts to extend geomagnetic surveys of 
the Arabian shield and to establish a 
geodetic net covering most of the country. 

Substantial progress was reported on sev- 
eral Petromin industrial projects. Construc- 
tion of a steel rolling mill at Jidda was 


.completed, and the plant went on stream 


in late 1967. The Japanese firm Chiyoda 
was awarded a $6.6 miilion contract for 
construction of a  12,000-barrel-per-day 
oil refinery at Jidda. At yearend, the 
nearly completed refinery was being tested 
prior to initial operation. On December 18, 
1966, Petromin awarded a contract to 
Chemical Construction Corp. of New York 
for construction of a $40 million fertilizer 
plant near Dammam. Of the total contract 
value, about $30.5 million is for plant con- 
struction and the remainder will be in- 
vested in auxiliary facilities. The plant will 
be operated by Saudi Arabian Fertilizer 
Co. (owned 51 percent by Petromin and 
49 percent by private Saudi Arab in- 
vestors) in a joint venture with Occidental 
Petroleum Corp. Completion of the plant 
is scheduled for early 1969. 

Also, Petromin signed an agreement with 
Allied Chemical Corp. and Occidental 
Petroleum Corp. for establishment of a 
jointly owned sulfur plant at Abqaiq. The 
plant will recover 600 to 700 tons per day 
of sulfur from natural gas supplied by the ` 
Arabian American Oil Co. (Aramco). 
After desulfurization, the gas will be re- 
turned to Aramco for reservoir injection. 

On September 30, 1966, the Govern- 
ment of Saudi Arabia and Aramco signed 
an agreement settling their dispute over 
the basis for calculating taxable profits on 
Aramco sales to nonaffiliated third parties. 
Effective January 1, 1966, Aramco agreed 


to file tax returns, based on sales of crude 


1 Chief area specialist, Near East-Africa, Divi- 
sion of International Activities. 


657 


658 


oil and products at posted rather than 
realized prices, retroactive to 1961. The 
Government was expected to receive an 
estimated $67 million in retroactive pay- 
ments. 

In late 1967, the Government granted oil 
exploration and exploitation rights on 
specific concessions in the eastern Rub-al- 
Khali and Red Sea coastal areas to Petro- 
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min. In turn, Petromin concluded an 
agreement with Ente Nazionale Idrocar- 
buri of Italy (ENI) to conduct exploration 
and share rights in the Rub-ai-Khali con- 
cession. Petromin also concluded a s'm'lar 
agreement with a consortium (comprised 
of Sinclair Oil Co., Natomas, and the 
Government of Pakistan) for the Red Sea 
area concession. 


PRODUCTION 


Despite disruptions in oil shipments 
caused by the Arab-Israeli war and the 
brief embargo on shipments to certain 
western countries afterward, the estab- 
lished trend of annual increases in crude 
oil output to record new highs continued 


through 1967. Crude oil production in 
1967 exceeded that of 1966 by 8.6 per- 
cent. On November 22, 1967, cumulative 
oil production from Saudi Arabian oil- 


fields reached 9 billion barrels. 


Table 1.—Saudi Arabia: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Nonmetals: 
e EEN 186,000 239,817 264,000 250,242 e 250,000 
GYPSUM A 36,000 22,599 e 25,000 e 25,000 
A E 6,200 NA 30,000 e 20,000 e 20,000 
¡ET ee. 48,400 NA NA e 20,000 e 20,000 
A A ots Core EE , 700 NA NA "8,000 e 8,000 
Mineral fuels: 
Crude petroleum 

thousand 42-gallon barrels.. 594,592 628,095 739,078 873,349 948,110 

Refinery products: 
Aviation gasoline_.___..___- do___. 335 373 244 327 125 
Motor gasoline. -.___.....--- do 10,440 13,537 17,052 17,650 20,404 
Jet tucan a do___- 4,506 6,159 8,345 10,276 9,438 
Kerosine___________---_--_- do___. 8,805 3,197 2,190 1,921 2,885 
Distillate fuel ol... do. 15,174 13,689 12,737 16,029 16,221 
esidual fuel oi]._.________- do 53,388 56,376 63,811 60,334 64,655 
Liquefied petroleum eng... do. 2,116 4,031 5,062 5,679 6,683 
Miscellaneous___..._..-_--- do 4,866 5,814 281 654 842 
Refinery fuel and Loes. ` do 3,872 4,525 5,839 5,260 5,577 
KR joe See eco do 98,502 107,701 115,561 118,130 126,830 

e Estimate. NA Not available. 
TRADE 


Crude oil and petroleum products con- 
tinued to account for virtually all of 
Saudi Arabia’s mineral exports. In 1966 


and 1967, petroleum exports were valued 
at an estimated $1,573 and $1,600 mil- 
lion, respectively. 
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Table 2.—Saudi Arabia: Exports and reexports of petroleum and petroleum products ! 


(Thousand 42-gallon barrels) 


Commodity 


Crude petroleum 


Refinery products: 
Aviation gasoline 
Motor gasoline 
Jet fuel 


Distillate fuel oil 
Residual fuel oil 


Bunkers, all flags: 
Distillate fuel oil 
Residual fuel oil 


- æ ry 


1965 1966 1967 
SE 623,515 760,127 819,823 
Sete dae 83 75 ui 
a da 15,349 14,695 16,441 
EE 8,174 10,389 9,162 
EE 1,053 605 1,389 
eisai’ eum 10,428 12,691 12,070 
a aa 44,177 38,843 33,046 
a ENE 4,650 5,605 6,406 
EE 83,914 82,903 78,514 
Sii 458 465 1,721 
as 19,576 21,680 31,440 


1 Data on geographic distribution on individual items are not available. The continental distribution of 
total crude oil and refinery products produced by Aramco (excluding bunkers) in 1967 was as follows, in per- 
cent: Europe 48.7; Asia and Australia 37.9; North America 4.4; South America 3.9; and Africa 5.1. 


The Kingdom remained dependent on 
imports for almost all metals and most 
nonmetallic minerals required by its 
rapidly expanding economy. The relative 


e e rm me ee mm zm e el 


XX Not applicable. 


- = = es 
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importance of mineral commodity trade 
to total trade during 1965 and 1966, 
based on the most recent estimates, is 
shown in the following tabulation: 


Value (million dollars) Mineral 
MM commodities’ 

Mineral Total trade share of 
commodities trade 

(percent) 
EE 1,335 1,340 99 
dd a 1,573 1,587 99 
ARENA 30 502 6 
ei atado ea 35 594 6 
a 1,305 838 XX 
RENA 1,538 993 XX 


COMMODITY REVIEW 


METALS 


Iron and Steel.—Saudi Arabia's first 
steel rolling mill was completed in late 
1967, and the mill was in test operation 
at yearend. The plant will produce up to 
45,000 tons per year of bars, flats, and 
angles using imported ingot. It may ul- 
timately prove feasible to utilize the large 
iron ore deposits of the Red Sea coastal 
area to produce pig iron for the mill. 


NONMETALS 


Construction Materials.—Saudi Arabia 
continued to rely on imports for most of 
the cement and other building materials 
required by its booming construction in- 
dustry. The domestic cement industry took 


steps to expand capacity in response to 
heavy demand throughout the nation. On 
October 12, 1966, the Yamamah Cement 
Co. inaugurated its new plant near 
Riyadh. Construction of facilities to raise 
capacity of the Saudi Cement Co. Hofuf 
plant from 300 to 600 tons per day were 
completed in 1967. Plans have already 
been announced to further increase capac- 
ity to 1,200 tons per day. Lime, gypsum, 
marble and other building materials were 
produced and consumed locally, but quan- 
titative production data are not regularly 
reported. 

Salt.—Large deposits of rock salt are 
known to occur in the Red Sea coastal 
area near Jizan and on the Arabian Gulf 
coast near Dhahran. The National Bulk 
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Carriers Co. has applied for a permit to 
exploit salt deposits in the Jizan area, 
where this U.S. firm has held an explora- 
tion permit. The company was expected 
to enter into a joint venture with Petro- 
min and establish a public stock company 
to develop the deposits. In several parts 
of the Kingdom, village industries ex- 
tracted considerable quantities of salt, 
largely by solar evaporation or primitive 
means. 


MINERAL FUELS 


Petroleum.—Aramco remained the sole 
oil producer in Saudi Arabia proper, and 
rapid expansion characterized all aspects 
of the company’s operations in 1966 and 
1967. In addition to increased crude oil 
output, Aramco pursued an accelerated 
program to further expand oil producing, 
handling, and lifting capacity. 

A high ievel of oil exploration activity 
was maintained throughout 1966 and 1967. 
No new oilfields were discovered in 1966 
when five dry holes were drilled; however, 
Aramco discovered three new oilfields in 
1967. Commercial oil deposits were re- 
portedly found at Marjan, Jana, and Karan 
in the offshore area, and natural gas was 
found in two wildcat wells drilled 80 
kilometers apart in the Kidan area. 

As of January i, 1968, Aramco reported ? 
that estimated proved crude oil reserves 
were 77,002 million barrels. This is equiv- 
alent to about one-fifth of the world’s 
total proved crude oil reserve. 

The oil-producing capacity of Aramco 
fields was increased by more than 700,000 
barrels per day as new oil-handling, pipe- 
line, and related facilities were completed. 
Most expansion was in the giant Ghawar 
and Safaniya fields, but new offshore fields 
at Abu Safah and Manifa and the northern 
onshore extension of the Qatif field were 
placed in production in 1966. In February 
1967, the onshore portion of the Berri 
field (discovered in 1964) was placed in 
production at an initial rate of 30,000 
barrels per day. 

In 1967, 47 wells were drilled including 
31 oil-producing, three water-injection, 
eight exploration, and five delineation 
wells. All five delineation wells and two 
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exploration wells were abandoned. A total 
of 62 wells was drilled in 1966. Well 
completions included 41 producing wells, 
14 water-injection wells, two observation 
wells, and five dry holes. 

The oil-lifting capacity of the Ras 
Tanura terminal was increased by 1 mil- 
lion barrels per day as two of the three 
planned “sea island” oil-loading facilities 
went into operation during 1966 and 
1967. The sea islands, consisting of two 
parallel berths on each side of a central 
loading platform, were constructed about 
2 miles offshore in 90 feet of water. Thus, 
the terminal can easily handle the new 
supertankers of 185,000 deadweight tons 
or more. Construction preceeded on the 
third sea island, with completion scheduled 
for early 1968. 

The record 1967 crude oil output of 
2,597,563 barrels daily was from 12 
fields having about 375 producing wells. 
The principal producing fields and their 
percentage of total cutput were Ghawar, 
48; Abqaiq, 20; Safaniya, 17; Khursaniya, 
3.5; Qatif, 2.5; Abu Hadriya, 2.5; and 
Manifa, 2. The Abu Safah, Fadhili, Dam- 
mam, Berri, and Khurais fields accounted 
for the remaining 4.5 percent. 

The French State-owned oil exploration 
company, Société Auxiliare de la Régie 
Autonome des Pétroles (AUXERAP), com- 
pleted detailed seismic surveys in the 
southernmost of its three oil concession 
parcels in the Red Sea offshore and 
coastal area. In 1967, AUXERAP drilled 
its first exploration well at Mansiyah, an 
onshore location near Jizan. The well was 
abandoned as a dry hole after reaching a 
depth of about 13,000 feet. 

Natural Gas.—Natural gas produced in 
association with oil recovery averaged 
about 1.5 billion cubic feet daily during 
1966 and 1967. Nearly one-fourth of this 
gas was utilized for reservoir injection in 
the Abqaiq and Ain Dar fields. About 50 
million cubic feet per day was utilized 
by local industry for power generation or 
in camp and field use. The remainder was 


flared or used to drive combustion-gas 
turbines. 


2 Arabian-American Oil Co. 


A Review of 
Operations. 1967 p. 27. 


The Mineral Industry of Senegal 


By Eugene R. Slatick ’ 


Senegal’s mineral industry in 1967 con- 
tinued to be dominated by phosphate rock 
mining. In 1966, the year of the most 
recent economic data, the phosphate min- 
ing industry provided about 30 percent of 
the total tonnage exported from Dakar, 
about 35 percent of the country’s railroad 
freight tonnage, and consumed about 30 
percent of the total electricity. In addition, 
it earned $12 to $13 million ? in convertible 
foreign exchange, mostly outside the franc 
zone. Senegal’s phosphate mining industry 
is export-oriented and reportedly faces 
strong competition on the world market. 

The Government of Senegal and the 
United Nations concluded an agreement in 
March 1967 to extend for 2 years the 
mineral, resources study begun in eastern 


Senegal in March 1963. The extension 
reportedly was attributed to encouraging 
discoveries of chromite, diamond, and gold, 
and calls for total expenditures of $876,- 
000, of which $438,000 will be provided 
by the United Nations Development Pro- 
gram. The initial agreement was for 
$1,640,000, of which the United Nations 
Development Program provided $934,800. 
The French Bureau de Recherches Géologi- 
ques et Minières also prospected for 
minerals in eastern Senegal. 

Offshore drilling for oil continued in 
1967, but there were no discoveries. 

In September a decree (No. 67-1006) 
was enacted to establish an ad valorem tax 
on all products mined in Senegal except 
for crude oil and natural gas. 


PRODUCTION 


Senegal’s mineral output in 1967, as in 
past years, was comprised mainly of 
fertilizer materials, chiefly calcium phos- 
phate. The average phosphatic content was 
as follows: Calcium phosphate, 38 percent 
P305; aluminum phosphate, 30 percent 


P205; dehydrated aluminum phosphate and 
other fertilizer materials, 34 percent P2Os. 


1 Foreign mineral specialist (petroleum), 
Division of International Activities. 

2 Where necessary, values have been con- 
verted from the African Financial Community 
franc (CFAF) to U.S. dollars at the rate of 


CFAF 245=U831. 
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Table 1.—Senegal: 
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Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Titanium concentrate: 
IK E A a 12,189 1320 A Hadees 
E ee 708 AAN 
Zirconium concentrate. __....-..--.-----.------ 3,069 554 e NA _....---- 
Nonmetals: 
AttapUlit@isc cece racial aaa) Depa r 1,775 12,616 1,500 
Coment: cios saco dd thousand tons. - 190 205 181 194 175 
Fertilizer materials: 
Phosphate rock: 
Aluminum phosphate. - --------------- 125,814 120,939 134,940 144,781 151,282 
Calcium phosphate. ------------------- 470,080 677,081 867,239 990,000 1,115,000 
Processed:! 
Aluminum phosphates dehydrated. .....-. 17,710 32,254 18,090 51,908 51,762 
Other? iu csi u a r a e a a e 10,900 10,018 7,694 18 ,904 9,631 
Salts eee ee secs as Soe thousand tons. . 60 56 51 61 60 
Mineral fuels: 
P etroleum: 
Refinery products: 
asoline. . - -thousand 42-gallon barrels.. 30 624 r 787 592 1,226 
Kerosine and jet fuel. ......-..... do__.- 5 206 r 457 484 133 
Distillate fuel oil. -.........-.... do 26 514 F 864 727 822 
Residual fuel oil...-------------- do. 22 704 1,051 1,781 1,359 
Liquefied petroleum gas. -.......- e e 5. spas 4201 27 31 57 
TD Otel A ois eo erie do...-. 83 2,249  r 3,186 3,615 3,597 
e Estimate. r Revised. NA Not available. 
1 Derived from crude aluminum phosphate output. 
2 Includes products marketed under trade names of Baylifos and Phosphal. 
3 Includes production of Mauritania, estimated at 500 to 800 tons per year. 
4 Includes 181,000 barrels of partly refined products. 
TRADE 
A à > 
Senegal S trade balance, particularly for Value Mineral 
mineral commodities, improved in 1966 as (million dollars) commod- 
a : ities’ 
compared with 1965. This was largely due Mineral Total Ppa 
to a rise in the value of total exports of commod- trade total 
phosphate rock, the country’s principal SE (percent) 
mineral export, from $10.8 million in 1965 
Keen R Exports 
to $14 million in 1966. Based on value, 1965. ______- 11.2 128.4 8.7 
the principal mineral imports in 1966 were apo catión Se 2 mee 
1 Ab ] 2 Lob ...-..--- 19.2 164.3 11.7 
mineral fuels, $9.9 million, of which pet nee ei: ren ee 
roleum products accounted for $7.3 million Trade balance: 
and iron and steel semimanufactures, $3.6 pee mag ae sS 


million. The values of mineral trade and 
total trade for recent years compared as 
follows: 


XX Not applicable. 
1 Values given are for only those commodities 
listed in tables 2 and 3 of this chapter. 
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Table 2.—Senegal: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Copper: 
Meal E 65 1,722 Japan 1,496; France 226. 
DCAD soc ce oe es cas 156 668 NA. 
Iron and steel: 
AAA cts 3,013 6,707 Spain 4,790; Italy 1,902. 
Unwrought and semimanu- 4 126 Mauritania 87; Guinea 13. 
factures. 
Ads na tees 29 110 Belgium-Luxembourg Ap: Italy 33; 
France 32. 
A A 5 15 France 13. 
‘Nonferrous minerals, ore and con- 94 461 France 216; Belgium-Luxembourg 165. 
centrate, n.e.8. 
Nonmetals: 
Cement and lime. -- ..-2-------- 51 3,875 Mauritania 2,229; Spain 1,001. 
Fertilizer materials: 
Phosphate rock: 
Aluminum phosphate. `... 108,350 81,100 France 81,080. 
Calcium phosphate. .....- 818,620 1,074,000 West Germany 300,631; Republic of 
South Africa 196,889; United Kingdom 
193,529; Japan 192,749. 
Manufactured !____._____._-- r 33,336 47,878 France 31,635. 
Fuller's earth... 700 1,564 NA. 
EE eege eee ee 6,144 7,965 NA. 
Other, n.e.s_........-.--..-------- 6,162 7,971 Gabon 2,000; Congo (Brazzaville) 1,711; 
Sierra Leone 1,304; Togo 1,006. 
Mineral fuels: Petroleum refinery prod- 58 12,370 Ship's stores 12,015. 


ucts, unspecified. 


r Revised. NA Not available. 
es Er Gees dehydrated aluminum phosphate and products marketed under trade names of Baylifos and 
osphal. 


Principal sources: Statistical Office of the European Communities, Overseas Associates. Republic of Senegal, 
Monthly Statistical and Economic Bulletin, Dakar, Senegal No. 4—5, 1967. 


Table 3.—Senegal: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum LL... ocio 287 249 France 226. 
Copper EE 110 103 France 100. 
Iron and steel: 
Serap: A oo 21 71 Guinea 58. 
Pig iron and ferroalloys......- 22 3 West Germany 2; France 1. 
Semimanufactures: 
Bars, rods, shapes. ..-...--- 15,988 11,034 France 8,051; Belgium-Luxembourg 2,382. 
Plate and beet... 6,840 5,379 France 2,672; Belgium-Luxembourg 2,411. 
Tubes, pipes, and fittings.. 7,273 2,920 France 2,438; Belgium-Luxembourg 249, 
E A 1,799 1,647 France 1,533. 
Denda Loi das 111 66 All from France. 
Tin ar long tons. -.-..- 8 16 France 11. 
KA E 49 29 France 23. 
Nonferrous metals, n.e.S....._.-.-...- 1 2 All from France. 
Nonmetals: 
Abrasive materials..............-- 53 44 France 21; Algeria 19. 
Cement and lime__________.-_---- 7,476 2,760 France 2,350; Morocco 250. 
Clay construction materials... - - 2,715 2,115 France 1,107; West Germany 813. 
Fertilizers, crude and manufactured _ 21,772 30,188 France 15,279: Belgium-Luxembourg 6,543; 
West Germany 6,250. 
Pyrite Steet ee N 6 All from France. 
Stone, i construction: Sand and 5,085 4,281 Morocco 3,503; Italy 456; France 272. 
gravel. 
Nonmetals, n.e.s_...-.-..-------- 1,501 1,923 France 1,271; Canada 202. 
Mineral fuels: 
Coal, coke, and brioueta 899 278 France 253; Poland 25. 
Petroleum: 
Crude and partly refined. ....-. e 390,000 455,160 Algeria 278,591; Gabon 176,569. 
Refinery products unspecified. - 156,410 203,054 NA. 


e Estimate. NA Not available. 
1 Unwrought and semimanufactures, including alloys. 


Source: Statistical Office of the European Communities, Overseas Associates. 
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COMMODITY REVIEW 


NONMETALS 


Fertilizer Materials. —Phosphate Rock— 
Although production of calcium phosphate 
rose in 1967, approximately one-fourth of 
the total had to be stockpiled because a 
saturation of phosphate on the world 
market caused prices to drop. 

Early in the year Compagnie Sénégalaise 
des Phosphates de Taiba announced plans 
to increase its annual phosphate produc- 
tion capacity from 1.2 to 1.8 million tons. 
Later, however, the company decided to 
postpone the plans because of the depressed 
world phosphate market. The plans, aimed 
at reducing production costs per ton of 
phosphate, call for an investment of up to 
$26 million primarily to purchase 30 to 
40 trucks of 50-ton capacity to haul crude 
phosphate to the processing plant, about 
2 kilometers from the mine site. Presently, 
phosphate is sent as a slurry through a 
pipeline. 

The reserves of crude phosphate rock at 
Taiba in 1967 were estimated at 26 to 40 
million metric tons. However, recently dis- 
covered extensions of the deposit reportedly 
can raise the total reserves to more than 
100 million metric tons. 

Aluminum phosphate continued to bz 
produced at the Thiés deposit only during 
part (November to April) of the dry 
season because of the limited demand for 
the commodity. Société Sénégalaise des 
Phosphates de Thiés, the mine operator, 
continued prospecting in a 2,000-square- 
kilometer area east of Tivaouane; no re- 
sults were reported. 


Manufactured Fertilizers.—A fertilizer 
plant was being constructed at M’Bao by 
Société Industrielle des Engrais du Sénégal, 
a French consortium comprised largely 
of Société des Potasses d’Alsace. Financing 
is from the European Investment Bank, the 
International Finance Corporation, and 
French sources. The plant, which will cost 


as estimated $12.4 million and employ 
150 to 200 persons, is expected to be 
operating in 1968 with a capacity of 100,- 
000 to 120,000 tons per year. It will pro- 
duce a variety of complex fertilizers and 
superphosphates. Phosphate raw materials 
will be obtained from domestic sources, but 
such fertilizer elements as sulfur, am- 
monium, and potassium chloride will be 
imported. The plant’s output is expected 
to satisfy most of the country’s fertilizer 
needs. 


MINERAL FUELS 


Petroleum.—In February 1967 Com- 
pagnie Pétroles Total (Afrique Ouest), 
(COPETAO) abandoned the offshore ex- 
ploratory well at 3,788 meters after finding 
only shows of hydrocarbons at 2,144 
meters. The well was drilled in 16 meters 
of water about 30 kilometers off the mouth 
of the Casamance River. The offshore 
drilling rig, “Ile de France,” was then 
moved to a new site in 44 meters of water 
about 70 kilometers from the mouth of the 
river. The results of the drilling were not 
available at yearend. In November, COPE- 
TAO was granted a 2,800-square-kilometer 
offshore concession to the west of its exist- 
ing concession area.? 

In December, Esso Exploration Senegal, 
Inc., began offshore drilling about 2 kilo- 
meters north of Dakar. Using the drilling 
ship “Glomar Grand Isle,” the company 
planned to drill to about 4,000 meters and 
test a structure discovered by geophysical 
surveys. 

Production of gasoline at the country’s 
only refinery at M’Bao increased signifi- 
cantly in 1967 at the expense of kerosine 
and residual fuel oil output. Apparently 
this shift in product mix was made possible 
by the greater share of Gabon crude in 
total imports. 


3 Industries et Travaux D’Outremer. No. 170, 
January 1968, p. 58. 


The Mineral Industry 


of Sierra Leone 


By Walter C. Woodmansee’ 


As in previous years, the mineral in- 
dustry in 1967 played an important role 
in the economy of Sierra Leone. Mining 
was essentially limited to four commod- 
ities—bauxite, iron ore, rutile, and dia- 
mond—but these commodities accounted 
for more than 80 percent of total export 
value of all commodities and contributed 
an estimated $65.6 million to the Gross 
Domestic Product (GDP). The diamond 
industry alone accounted for about 15 per- 
cent of the GDP and, directly or indirectly, 
for about 20 percent of total government 
revenues.? Estimated 1967 output values 
were as follows: Bauxite $1.5 million, dia- 


PRODUCTION 


Bauxite output showed a substantial in- 
crease, but iron ore and diamond output 
was reduced slightly. Rutile production at 
the large new Sherbro Minerals Ltd. oper- 
ation began early in the year. 

Diamond again was by far the most im- 
portant single export commodity, although 
data are lacking for 1967 and are only 
fragmentary for 1966. Prelimary 1966 data 
indicate diamond exports valued at $43.8 


mond $50.1 million, iron ore $11.9 million, 
and rutile $2.1 million.? 

Sierra Leone Development Company 
Ltd. (DELCO), the country's sole iron- 
ore producer, also managed a mineral 
prospecting venture on behalf of an inter- 
national consortium comprising DELCO, 
Uniholdings Ltd., Pickands Mather & Co., 
Cerro Corp., and Pocantico Oil and Gas 
Corp. The group was granted exclusive 
mineral rights in equal shares to a 2,280- 
square-kilometer tract in the Koinaduga 
and Tonkolili districts, Northern Province, 
for a 4-year period, starting in 1966. 


AND TRADE 


million ($51.7 million in 1965). Other 
major mineral exports were iron concen- 
trate ($15.3 million in 1965) and bauxite 


1 Physical scientist, Division of International 
Activities. 

2 Complete data on GDP and mineral com- 
modity values are not available for 1967. 

3 Where necessary, values have been con- 
verted from Leones (Le) to U.S. dollars at 
the rate of Le 1—US$1.40. On Nov. 22, 1967, 
ae aoe was devaluated to the rate of Le 


Table 1.—Sierra Leone: Production of mineral commodities 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Bauxite_...........- - thousand metric tons. . 20 153 207 272 842 
Chromite. ......-.-.....-..-_-_-- metric tons.. 2 TB eeneg, ` Ae A IA 
GOlG A A A troy ounces.. 44 49 D. BEER 
Iron ore ----------- thousand metric tons. - 1,912 1,993 2,144 2,304 2,098 
A TEE o A A iaeia 25,141 
Nonmetals: Diamond: 
EE thousand carats.. 555 er 585 658 629 e 560 
Industrial... do 833 er 878 804 883 e 840 
TOA anhoni nea e do.... 1,388 r 1,463 1,462 1,462 e 1,400 
e Estimate. r Revised. NA Not available. 
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($1.1 million in 1966, $0.8 million in 


1965 Value Mineral 
). ` ` ` (million dollars) com- ` 
Principal mineral imports in 1965, the Eet pata. nee ct 
most recent year for which complete data com- trade Total 
are available, were petroleum refinery | modities (percent) 
products, $9.4 million, and iron and steel ”  -—————_—_——_——_—— ___—— 
semimanufactures, $3.2 million. The impor- Exports and reexports: 
f e 1 pe, Sn the Sierra 1864 ......-.--. e 81.0 95.1 e 85.2 
SE oi minera ie p ae 4 tp 08D e75.8 88.5  *85.6 
eone economy is illustrate y the rela- mports: 
tionship of mineral trade to total trade, Kees 149 1078 18.8 
da as OWS: rade balance: 
ES tee 1964... e +55.8 -4.8 XX 
1969. <= cucnot as e -+60.9 —19.3 XX 


e Estimate. XX Not applicable. 
1 Values given are for only those commodities 
listed in tables 2 and 3 of this chapter. 


Table 2.—Sierra Leone: Exports of mineral commodities 


Commodity 1964 1965 Principal destinations, 1965 


Metals: : ` 
Bauxite___....__- thousand metric tons. _ 129 176 West Germany 78; Netherlands 53. 
Gold A AA troy ounces. _ 49 NA i 
Iron ore: 
Concentrate thousand metric tons.. 1,856 2,088 Netherlands 672; West Germany 632. 
a AAA do...- 156 246 ¡Netherlands 105; United Kingdom 77. 
Total ..----------- 4---do.... 2,012 2,884 
Ferromax 1___._..-._-- metric tons.. 228 174 West Germany 102; United Kingdom 15. 
Nonmetals: 


Diamond, crude, un- thousand carats.. 1,650 1,525 Allto United Kingdom. 
wor e 
Minerals fuels: Petroleum refinery products _ 


Residual thousand 42-gallon barrels.. 1,244 1,229 All to bunkers. 
uei oll. 

ther EE EE do.... 524 NA Do. 
NA Not available. 


1 Trade name for specularite largely for pigment use. 
2 Includes distillate fuel oil, aviation gasoline, jet fuel, and lubricants. 
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Table 3.—Sierra Leone: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1964 1965 Principal sources, 1965 
Metals: 
Aluminum. 2.22 ee r 58 67 United Kingdom 26; Belgium 16. 
NS AA A cease 108 60 United Kingdom 50; Switzerland 6. 
Iron and steel: 
Ingots and other primary forms... 19 United Kingdom 18. 
Semimanufactures.-----..o....... 17,065 14,218 United Kingdom 3,920; Japan 3,144. ` 
ducati as ei 3 United Kingdom 21; Belgium 12. 
Platinum. -.-..----------- troy ounces.. 64 Nigeria 58. 
VORP sc Sec oi Boe ee ee Oo... 1,844 -...... 
WN EE long tons.. 1 10 Hong Kong 6; Japan 4. 
SE ee 641 `... 
Ore and scrap, DER. ooo. 1 Nigeria 1. 
Nonferrous metals, pen... 2 Poland 1, West Germany 1. 
Nonmetals: 
Abrasive materials. .--..-.-.0......-.... 48 United Kingdom 40. 
Cement and Dme -----.00ooeooooo.oo. 62,186 28,072 Poland 18,974; United WEEN 6,726. 
Clay construction materials. .........-- 5 925 United Kingdom 898; Italy 27 
Fertilizer materials: 
Mineral leede Suds 744 88 United Kingdom 27. 
Manufactured ._._...--.-._.._-_.- 424 968 West Germany 660; United Kingdom 140. 
Balt soe ei IO ec a 9,001 6,991 United Kingdom 6 071. 
Sodium hydroxide... ----------------- 26 168 All from United Kingdom. 
Stone, dimension... _._.._..---___--_- 48 109 United Kingdom 66; Lee Ze 17. 
Stone, sand and gravel..........---.-. 250 47,668 Poland 27,002; Italy 2 
Tar, mineral... ooocoooceoococoeooco... 140 95 All from United A a 
Nonmetallic minerals, n.e.s.._.....-.-- 248 131 Italy 93; United Kingdom 27. 
Mineral fuels: 
Coal, coke and briouets ....-------- 81 4,185 United Kingdom 4,125. 
Gas, natural and manufactured (butane). 65 108 Netherlands 86. 
Petroleum: 
Crude and 42-galion barrels.. 34 22 United States 22. 
partly re 
Refinery products: 
Gasoline 
thousand 42-gallon barrels. . 206 250 Netherlands West Indies 91; Italy 60. 
Kerosine. -----.----... o... 127 78 Italy 30; Netherlands West Indies 18. 
Jet fue... o... NA 66 Netherlands West Indies 35; Trinidad 14. 
Distillate fuel ott... do.... 1,671 1,365 Netherlands 606; Trinidad 225. 
ual fuel ol. O... r 111 184 United Kingdom 94; Trinidad 90. 
Lubricating oils........ O...- 26 16 United Kingdom 8; United States 4. 
Total. cias do.... 2,141 1,959 
Greases, wax, jelly..........-- 2 178 United Kingdom 84; West Germany 38. 
Asphalt and bitumen. ........ 2,994 3,556 United Kingdom 2,822. 
Tar, pitch, and other crude chemicals 2 490 United Kingdom 489. 


from coal, oil, and gas distillation. 


r Revised. NA Not available. 


1 Unwrought and semimanufactures, including alloys, unless otherwise specified. 
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METALS 


Aluminum and Bauxite.—Sierra Leone 
Ore & Development Co., a subsidiary of 
Suisse Aluminium Industrie AG, substan- 
tially increased production and shipments 
of bauxite from its Mokanji Hills deposit, 
Moyamba district, in 1967. Further expan- 
sion was expected in 1968. Bauxite exports 
in 1966 were 244,000 tons, valued at 
$1,085,000. The company considered estab- 
lishing an aluminum-product fabrication 
plant at Freetown in 1966 but, insofar as 
known, no action was taken through 1967. 


Iron Ore.—Sierra Leone Development 
Co. Ltd. (DELCO), in its 35th year of 


4 Skillings Mining Review. V. 


activity at the Marampa mine, shipped 
2.1 million tons,* of iron-bearing materials 
compared with 2.2 million tons in 1966. 
The 1966 exports were largely concentrates 
(2.1 million tons). Value apparently drop- 
ped substantially, due to lower world 
prices. Average concentrate export prices 
(f.0.b.), per long ton, were $7.38 in 1964, 
$6.65 in 1965, and $6.30 in 1966.* 

The port of Pepel, 83 railroad kilometers 
from the mine, was dredged, opening it to 
40,000-ton vessels. In September a 30,000- 


57, No. 5, 


Feb. 3, 1968, p. 17. 
5 Bank of Sierra Leone. Annual Report and 


Statement of Accounts. 1966, 61 pp. 
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ton trial cargo of Marampa iron ore ar- 
rived at the Tokai steelworks of Fuji Iron 


& Steel Co. Ltd., Japan. Additional cargoes. 


were due for later arrival at Yawata and 
Kawasaki. A long-term contract for iron 
ore was under negotiation between DELCO 
and Asoma Corp., agent for Fuji Iron & 
Steel Co. Ltd.* 


Rutile.—The mine of Sherbro Minerals 
Ltd. was officially opened on February 6 
and shipments to Europe and the United 
States began in June. The initial produc- 
tion rate is 100,000 tons of rutile concen- 
trate (95 to 97 percent TiOs) annually. 
Sales contracts already negotiated permit 
expansion, which is underway. 


Alluvial material is mined by a 20-inch 
floating suction dredge. A slurry is piped 
to a wet plant, where a heavy mineral con- 
centrate is recovered by gravity methods. 
The concentrate is fed to a dry plant, 
where rutile is recovered by electrical and 
magnetic separation methods. 


Shallow water in the Sherbro Estuary 
precludes direct loading of ocean-going ore 
carriers. Rutile concentrate is hauled 24 
kilometers to Port Niti in covered hopper 
trucks and transferred to 2,000 ton-capacity 
barges for haulage 29 kilometers down- 
river to bulk carriers offshore. Mining and 
concentrating units are of Australian ori- 
gin. Total development costs were esti- 
mated at $18 million, including a $10 
million Export-Import Bank loan. A staff 
of 50 United States and European tech- 
nical personnel and 300 Leoneans will con- 
duct the operation. Company authorities 
state that their product is competitive in 
world markets at $80 to $90 per ton in 
bulk shiploads at port under long-term 
contracts.” 


NONMETALS 


Diamond.—Output in 1967 apparently 
decreased in both quantity and value. 
While the number of carats produced has 
remained fairly uniform in recent years, 
total value has dropped because of the 
decreasing proportion of gem stone dia- 
mond. The gravels mined have been thin- 
ner and deeper, increasing mining costs. 
Sierra Leone Selection Trust (SLST) min- 
ing activities ê during the fiscal years end- 
ing June 30 of 1966 and 1967 were as fol- 
_ lows: 
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1966 1967 
Diamond produc- 
tion. . carats 704,249 685,696 
Gravel processed 
cubic yards 713,966 775,065 
Stripping do.... 3,291,496 3,574,855 
The Government Diamond Office 


(GDO), which is managed by Diamond 
Corporation of West Africa Ltd., pur- 
chased all SLST output as well as that 
of “diggers” under the Alluvial Diamond 
Mining Scheme. GDO reported pur- 
chases during 1965 and 1966 as follows: 


Thousand dollars 


1965 1966 
Diggers ....... $31,892 $26,716 
SLST vie 18,836 23,363 
Total sediri 50,728 50,079 


SLST sales during the fiscal year ending 
June 30, 1967, totaled $20.2 million, sug- 
gesting a decrease in value of output 
during calendar year 1967. 

By Executive Order of February 22, 
1966, the diamond export duty was raised 
from 5 percent to 7.5 percent, and a 10- 
percent rate was planned in the 1967-68 
budget. During 1966 the GDO attempted 
to pass this added cost on to the diggers 
in the form of lower prices, thereby causing 
greater incidence of smuggling. The GDO 
then began absorbing most of the cost and 
smuggling subsided. During 1967, a greater 
incidence of smuggling was again suspected, 
and the Government made renewed efforts 
to curb it. 

Following negotiations which began in 
October 1966, the Government and SLST 
reached a new agreement? on company 
operation of its mining leases at Yengema, 
Kono District, and Tongo, Kenema Dis- 
trict. The agreement, which was ratified 
by the Parliament on February 2 and be- 
came effective July 1, 1967, involved SLST 
tax liability (which was increased, al- 
though certain tax concessions were made), 
relinquishment of a 65-square-kilometer 


A Metal Bulletin. No. 5228, Sept. 5, 1967, p. 


7 Wall Street Journal Apr. 14, 1967, p. 11. 
8 Consolidated African Selection Trust Ltd. 
Annual Report 1967, year ending June 30, 
1967. Selection Trust Building, London, 1967, 


28 pp. 
9 Sierra Leone Trade Journal. V. 7, No. 1, 
Jan./Mar. 1967, pp. 22-23. 
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area to other licensed mining, increased 
propecting and production, more rigid 
security to discourage smuggling, mined- 
out land rehabilitation, accelerated training 
of Sierra Leoneans, and continued efforts 
toward improvement of working condi- 
tions and housing. 

By National Reformation Council Decree 
No. 18 of June 7, 1967, all licensed alluvial 
dealers were assessed a special development 
levy, payable within 48 days. This tax, 
imposed to provide badly needed revenue, 
caused a virtual standstill in diamond buy- 
ing for a short time. Authorities were 
persuaded to reduce assessments and extend 
payment periods to ease the situation. 

The new diamond cutting and polishing 
plant in Freetown, owned jointly by the 
Sierra Leone Government, Leon Tempels- 
man and Son, New York who will act as 
managers, SLST, and the Diamond Cor- 
poration of West Africa Ltd., completed 
its second year of operation. Rough dia- 
monds are received from the GDO. Sierra 
Leoneans were in training for technical 
and administrative duties under the tute- 
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lage of six expatriate instructors. The new 
company, Sierra Leone Diamonds Ltd., was 
granted a 10-year monopoly in the cutting 
and polishing Geld 3 


MINERAL FUELS 


Petroleum.—Ground breaking for the 
new 10,000 barrel-per-day petroleum re- 
finery in Freetown took place in March 
1967 with completion scheduled for May 
1968. An agreement for the construction 
and operation of the refinery was signed 
in 1966 by the Government, by Haifa Re- 
fineries Ltd., which will act as managers, 
and by two Japanese construction firms— 
Nissho Co., Ltd., and Nigata Engineering 
Co. Ltd. Estimated’ cost is $5.3 million, 
financed by Nissho (75 percent) and Haifa 
(25 percent) on long-term credits. . 

The Suez Canal closing resulted in 
greatly increased ship bunkering at Free- 
town, where storage capacity is approx- 
imately 450,000 barrels, intluding British 
Admiralty stocks. 


10 Page 16 of reference cited in footnote 5. 
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The Mineral Industry 
of the Republic of South Africa 


By Thomas C. Denton’ 


In 1967 the mineral industry continued 
to hold the dominant position in the South 
African economy that it has occupied for 
many years. Major factors contributing 
to its role were the large volume of for- 
eign exchange earned by gold mining; more 
than sufficient production of coal, the 


Average number of persons at work: 


AN EECH 


3 A A a a 


Sources of nonwhite labor: 


Republic of South Africa. -..--.. coo... 
Former British Droteetorategl 


Salaries, wages, and allowances: 


Republic’s only significant native source 
of energy; high employment; and large 
purchases from other home industries in- 
cluding agriculture. Statistics for labor 
and supplies consumed appear in the fol- 
lowing tabulation: 


Salaries and wages, including allowances, earned, white employees 


Wages earned, nonwhite employees. .._.....--..-.- 


OUR EE eels 


NA Not available 
1 Botswana, Lesotho, and Swaziland. 
2 Includes Mozambique. 


1965 1966 

EEN 82 , 492 83,898 
PE 585,775 591,897 
O Heat ore, E alia ea ales 668 , 267 675,795 
EE percent of total.. 87 NA 
EEN do...-. 21 NA 
EE do.... 42 NA 
million dollars.. $837.7 $358.4 
EE do. 158.7 168.7 
Siete argh ae do.... 496.4 527.1 
toba o do.... 598.8 613.5 


Note: Where necessary, values have been converted from South African Rands (R) to U.S. dollars at the 


rate of R1=US$1.40. 


Despite a steady increase in the value of 
its production, the mineral industry's con- 
tribution to South Africa’s gross domestic 
product (GDP) has slowly but steadily de- 
clined as that of the manufacturing in- 
dustry has increased. The GDP, at 1958 
prices, was 10.5 percent greater in 1967 
than in 1966, when a GDP of $10,294 mil- 
lion was realized. The contribution of 
mineral industry to the 1966 GDP was 
12.2 percent. 

The Republic’s contribution to world 
mineral supplies continued to be very large 
in the case of a number of commodities as 
shown in the following tabulation: 


South Africa’s share of 
non-Communist world 


Commodity output of selected commodities 
(percent) 

1964 1965 1966 1967 
Gold... 78 74 76 77 
Platinum. ..... 57 60 63 66 
Antimony-.....-. 36 34 29 34 
Chromium ore.. 34 81 34 NA 
Vermiculite.... 33 33 30 30 
Manganese ore. 19 17 19 20 
Vanadium..... 17 17 17 20 
Uranium....... 17 14 17 21 
Diamond... 10 11 15 17 
Asbestos....... 10 11 12 11 


NA Not available. 


1 Africa specialist, Division of International 
Activities, 
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Although the Republic’s share of non- 
Communist world gold production con- 
tinued to rise and in 1967 reached 77 per- 
cent, output declined somewhat, the first 
decline in 15 years; and it was authorita- 
tively forecast that beginning in about 
1971, production would fall steeply and 
perhaps cease by 2015 or earlier, if the 
gold price does not increase. 

The South African Government con- 
tinued its drive toward achieving maxi- 
mum possible self-sufficiency. Mineral in- 
dustry facilities tending to promote the 
objectives that were completed in 1966 
and 1967 or that were in progress or 
firmly programmed at yearend, included 
the following: Expansion of an existing 
iron and steel plant, a new integrated 
steel and vanadium plant, a new integra- 
ted stainless steel plant, an electrolytic 
copper refinery, electrolytic tinning facili- 
ties, an electrolytic zinc refinery, an alu- 
minum reduction facility, and two large 
nitrogenous fertilizer plants. In addition, 
oil search both onshore and offshore was 
stepped up. 
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Early in 1967 the third economic devel- 
opment program for the Republic, for the 
period 1966—71, was released.* The target 
growth rate in the real GDP is 5.5 per- 
cent annually. Of the 20 sectors of the 
economy taken into account 11 were esti- 
mated to have a growth potential greater 
than 7 percent, including petroleum and 
coal products (11 percent) , basic steel prod- 
ucts (8 percent), and basic nonferrous 
metals (8.5 percent). With 1965 as the 
base year, projections of production to 
1971 of nine major mineral-based indus- 
tries were as follows: 


Million dollars 


Sector 
1965 1971 
Gold mining, including uranium. 1,142 1,208 
Coal mining. --.--.----~------- 108 157 
Other mining and quarrying.... 526 701 
Basic steel products... ....-... 871 588 
Basic nonferrous metals.._..... 115 189 
Petroleum and coal products... 280 480 
Basic industrial chemicals... 225 372 
Metal products. -............. 655 928 
Nonmetallic mineral products.. 258 343 


PRODUCTION 


As measured by the value of gold and 
silver produced, diamond sales, and local 
and export sales of other minerals, the 
value of South Africa’s mineral production 
increased in 1967 to a record $1,802 mil- 
lion, nearly 2 percent higher than in 1966 


and 27 percent higher than in 1963. 


2 Republic of South Africa. Economic Develop- 
ment Programme for the Republic of South 
Africa: 1966-71. Release by the Department of 
Planning, Pretoria in Dec. 1966, 155 pp. 


Table 1.—Approximate value of mineral production 
(Million U.S. dollars) 


Commodity 1963 1964 1965 1966 1967 
Gold (produetop). ......---------0-------- 960.8 1,022.7 1,073.2 1,086.7 1,075.8 
Silver (production) __.........-.-__..---.-- 8.5 3.8 4.1 4.1 4.9 
Diamond (sales of domestic production)....... 51.8 61.9 69.4 86.2 83.0 
Local sales = 
011: DEE 85.1 91.2 105.2 107.2 118.5 
Other minerals. _.___.___-..--.--------- 83.6 97.0 117.6 112.3 124.5 
Subtotal acd. aci as 168.7 188.2 222.8 219.5 238.0 
Exports 
COMM culata ono da aida 9.7 9.9 8.7 6.8 8.2 
Fissionable materials 1. _............... 93.5 81.4 (2) (2) (2) 
Miscellaneous minerals.. ...---.-------- 129.4 150.8 285.9 365.2 892.5 
Total EE 1,416.9 1,518.7 1,614.1 1,768.5 1,801.9 


1 Comprises uranium (U;sO»). 


2 Included in other minerals. Estimated at $46.5 million in 1965, and in 1966 and 1967 U.S. imports of 
Uh from South Africa were respectively $29.4 million and $8.1 million. 
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The record was achieved despite a 
marginal decline in gold production. Gold 
accounted for 60 percent of total value, 
copper 7.7 percent, coal 6.7 percent, and 
diamond 4.6 percent. The exports included 
$135 million of unspecified “other” mineral 
commodities. Principal items in this group 
by value are raw materials of platinum and 
other metals of that group, and uranium 


(Usel) e 


Table 2.—Republic of South Africa: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1963 1964 1965 1966 1967 
Metals: 

Ree content of cobbed ore and con- 

entrates woos eect bd 11,268 12,882 12,611 11,371 12,335 
Beryl, about 11.7 percent Pei. 386 187 48 r 21 104 
Bismuth, content of concentrate. kilograms. _ 1,188 73 r 120 149 54 
Chromite: 

44 percent or less Cr203. .......0....- 132,773 180,971 242,650 342,987 332,605 

More than 44 percent to 48 percent Cr20;3. 639,692 641,823 668,483 691,701 781,265 

More than 48 percent Cr203...-......- 19,695 26,752 30,977 26,248 35,178 

aoe EE 792,160 849,546 942,110 1,060,936 1,149,048 

‘Concentrate: metal eontent ._.........- r 642 r 4,979 r 5,997 l 

Blister- oe oh ote aes 39,470 42,461 40,284) * 124,661 127,534 

O EEN 15,038 12,052 14,125) 

Electrolytic e... 1,800 2,200 3,000 , 000 3,000 
0 AA thousand troy ounces. . 27, 432 29,112 30,554 30,880 30,533 
Iron and steel: 

Iron ore, 50 percent or more Fe 

thousand tons.. 4,460 4,830 5,816 6,797 7,787 

Manganiferous iron ore, 15 to 30 per- 

cent Mn............ thousand tons.. 50 147 208 289 285 
Pig 1800 o causa oral do... 2,217 2,657 3,271 3,407 3,420 
Aloy and spiegeleisen. .....do.... 224 230 332 336 358 
teel: 
Ingots and castings. ........ do...-. 2,834 3,142 3,293 3,305 e 3,652 
Semimanufactures_.._........-.-. 2,115 2,316 NA NA NA 
Lead, metal content of ore A 48 Cd A 24 
Manganese ore: 
Metallurgical: 
Over 30 to 40 percent Mn 
thousand tons.. 494 406 483 602 1,090 
Over 40 to 45 percent Mn...do.... 469 478 581 565 191 
Over 45 to 48 percent Mn...do.... 231 334 433 427 291 
Over 48 percent Mn........ do. 52 61 24 80 183 
Subtotal 2228. do.... 1,246 1,279 1,521 1,624 1,755 
Chemical: 
Over 35 to 65 percent Mon: do... 52 34 40 68 56 
Over 65 to 75 percent MnO+:.do...- 7 3 6 (1) 5 
Over 75 to 85 percent MnO2=.do.... 3 5 1 
Subtotal. .........-.-... do... 62 42 47 69 62 
Otálora ase dina do.... 1,308 1,321 1,568 1,693 1,817 
MORT ani ia 2,080 ceutoues, dee hee Eiere 
Nickel, electrolytic e... e 2 ee 2,400 2,400 3,000 5,400 5,400 
Platinum-group metals: 
Osmiridium (sales) ¢ 
thousand troy ounces.. 5 4 4 4 4 
Platinum and other, contained in 
concentrates, matte, and refinery 
products *.. ` __ thousand troy ounces.. 300 600 750 780 825 
JN ce. EEE Ee do. 2,737 2,917 3,132 3,134 3,064 
REA concentrate_.........--.-.------ 2 
in: 

Concentrates, metal content_long tons.. 1,530 1, 586 1,671 1,745 1,761 

Metal, smelter production....... do..-.. e 962 1,016 962 822 658 
Titanium concentrates: 

ii A 28.108. ¡isa eses sa. ellas 

Rute. 2230566 Se cent cee EE 25 


See footnotes at end of table. 
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The increase in value of local sales 
during 1963-67 largely reflects steady 
growth in domestic coal consumption and 
in manufacture from native raw materials 
of such items as iron and steel semimanu- 
factures, ferroalloys, cement and asbestos 
products. During the same period the 
volume of local sales of chromite increased 
over 300 percent, and for manganese ore 
36 percent; between 1963 and 1965, local 
sales of asbestos increased 113 percent. 
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Table 2.—Republic of South Africa: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals—Continued 
Tungsten ore and concentrate, 60 percent 
O A otpa e 8 4 4 8 27 
Uranium, U;:0s-_____._-.___-_-_---_-------- WAN 4,032 2,669 2,981 3,048 
Vanadium, fused oxide, 99.9 percent V205.. - 2,255 2,077 2,461 2,771 3,425 
Zircon, concentrates...........---.------- 2 A bebciess. oeeeduace, sees seus 
Nonmetals: 
Andalusite. -.ooooooooooncoooocoooooo.o.-- 10,008 13,972 21,919 21,486 24,588 
Asbestos: 
Amosile so cali cercada desde 70,414 70,103 73,241 87,033 86,090 
Chrvsotüle `. -_.------------------- 26,243 32,587 35,285 33,367 35,649 
Crocidolite... -----.--2-------------- 89,965 92,89 109,879 130,523 121,824 
Tremolite....--.--2----------------- Dé ini au. acia Ee lee EE 
AA be ase ee oo 186,674 195,581 218,405 250,923 243,563 
AAA A AA 2,453 2,572 1,340 S , 493 
con EE thousand tons.. 2,884 3,481 3,882 3,984 3,810 
ays 
Bentonite: ii o aa 27,814 9,313 11,737 11,904 15,162 
Fire elay 2. eee 2223,561 266,704 280,288 239 , 387 218,561 
Flint clay.....-....------...-.-.----- 136,208 191,965 248,357 182,515 150,985 
Fuller’s earth. ._............--.------- 2 452 163 EE 1,149 
QO eS EE 3 34,355 39,458 * 44,344 40,519 32,834 
CorunduMm: 2. scene partió 5 313 r 363 318 
Diamond: 
Natural, gem and industrial 
thousand carats.. 4,376 4,450 r 5,026 z 6,036 6,668 
Manufactured, industrial. ....... do.... 1,475 2,639 N N NA 
DIatomite-- 222202 pisas a ce ek 200 495 976 218 ` 585 
Emerald crystals_........-..--- kilograms - 239 208 532 4,321 877 
Fèldápaf voca cae 42,036 36,095 42,304 34, 541 24,891 
Fluorspar: 
Acid grade___._....-._....._-...----- 7,539 6,066 4,835 22,984 33,799 
Ceramic grade..........-..----------- 16,632 2,129 4,829 4,646 4,188 
Metallurgical grade. ............------ 28,229 52,070 56,122 54,258 57,820 
Total. tools ia ore al de 52, 400 60,265 65,786 81,888 95,307 
Graphite oc 609 945 4 1,0 671 
GYPSUM REG 187,464 240,082 303,940 296,539 207,590 
Limestone 3______....--.-- thousand tons.. 5,802 6,9 7,550 7,74 8,0 
Lithium minerals_____-........--------..-- 378 162 86 306 `... 
Magnesite._......-....-----..------------ 93,256 84,770 86,898 93,301 80,012 
Mica uo sr a sis 2,141 3,115 2,269 2,234 2,311 
Mineral pigments- -.-.-. --.---------------- 3,966 4,975 4,741 5,767 8,632 
Pr. ao 418,551 482,475 428,294 481,184 552,740 
SH oi tee ee thousand tons.. 198 300 331 3 31 
E TEE 6,180 233,611 246,849 254,144 241,901 
Silicrete EE 14,878 19,695 11,349 10, 723 Sl 
Silica and silica aan... 275,107 824,304 375,202 411,696 412 ,683 
Sillimanite`.....-------2------------------ 56,241 54,649 42,148 35,103 35,385 
Sulfur, elemental, refinery da SH 2,013 5, 792 7,216 5,806 NA 
A A A 6,864 6,617 9,241 8,645 9,136 
Tiger’s even 2... -------------------- 117 7 7 5 404 
Vermieultte no. 89,591 101,488 115,131 103,175 101,501 
Wonderstone (pyrophyllite)_........-.....- , 355 , 70 ,6 6,271 , 61 
Mineral fuels: 
Coal, marketable: 
Anthraeite .-..----- thousand tons. . 1,152 1,315 1,247 1,077 1,280 
Bitumnoug .-..-.-------------- do.... 41,302 43,602 47,21 46,865 48,019 
Total. 2 a Ste ies do... 42,454 44,917 43,460 47,942 49,299 
Carbon Black Bites Seka ee iio eet 9,708 11,945 13,163 NA NA 
Petroleum refinery products: 
Gasoline... thousand 42-gallon barrels.. 5,107 12,088 11,260 13,491 NA 
Kerosine, including aviation turbine 
fuel______thousand 42-gallon barrels.. 1,449 1,829 1,753 2,098 NA 
Distillate fuel oil... ..........-- do___. ,918 8,880 8,869 10,000 NA 
Residual fuel oil. -._............ do... 4,662 10,715 8,226 10,550 NA 
Miscellaneous products. .......-- do...- 835 1,406 1,098 1,480 NA 
e Estimate. r Revised. NA Not available. 


1 Less than Le unit. 


2 A natural alloy of osmium, iridium, small quantities of other platinum group metals, and gold, recovered 


by, certain gold mines. 
3 Local sales. 
4 A rock containing up to 98.4 percent SiO». 


5 Decorative material resulting from oxidation and silicification of crocidolite. 
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TRADE 


Official trade statistics for the Republic 
of South Africa include imports and ex- 
ports for Botswana, Lesotho, Swaziland, 
and the Territory of South-West Africa, 
but not interterritorial shipments among 
these political divisions. Although some 
copper and iron ore exports are believed 
to have originated in South-West Africa 
and Swaziland, respectively, the great bulk 
of imports are for South Africa itself. 

In 1965 South Africa's chronic deficit 
in merchandise trade was the highest ever 
recorded, approaching $1,000 million; but 
there was distinct improvement in 1966, 
as shown in the following tabulation: 


Value Mineral 
(million dollars) commodities' 
share of 
Mineral Total total 
commodities trade (percent) 
Exports: 1 ‘ 
1965..... 588 1,485 39.6 
1966. `. 783 1,688 43.4 
Imports: 
1965..... 418 2,459 17.0 
966. ...- 354 2,304 15.4 
Trade balance: 
965. ..-- + 170 — 974 XX 
1966. ...-. +379 — 616 XX 


XX Not applicable. 
1 Excludes gold. 


For many years South Africa has had a 
distinctly favorable balance of trade in 
mineral commodities, excluding gold. The 
improvement in the overall trade balance 
in 1966 was substantially assisted by a 
25-percent increase in value of mineral 
export ê and a 15-percent decline in value 
of such imports. At yearend the outlook 
was for a very substantial increase in ex- 
ports of high value mineral commodities, 
particularly platinum raw materials, ferro- 
alloys, and steel semimanufactures. If 
realized, the expected steady increase in 
exports of such items will to some extent 
cushion the decline anticipated for South 
Africa gold production. 

In millions of dollars, major mineral 
commodity exports in 1966, besides dia- 
mond, included copper 125.7, “other” 
minerals (mostly platinum raw materials 
and uranium) 106, ferroalloys 41.6, as- 


bestos 41.6, pig iron 29.7, iron and steel 
semimanufactures 27.7, manganese ore 26.0, 
iron ore 24.4, chromite 9.2, and vanadium 
7.1. 

Europe continued to be the Republic’s 
major supplier and customer, with the 
United Kingdom still the most important 
trading partner. In 1967 exports to 
Europe totaled $1,018 million, 54 per- 
cent of South Africa’s total 1967 exports, 
while imports from Europe amounted to 
$1,479 million, 55 percent of total im- 
ports. Asia was South Africa’s fastest grow- 
ing export market. Export to the rest of 
Africa increased by $40.1 million to $315.6 
million. Exports to the United States in 
1967 totaled $227 million, of which more 
than half comprised mineral commodities. 
Imports from the U.S. were about $449 
million, composed mainly of such items 
as machinery and transport equipment, 
chemicals, cereals, petroleum products, 
textiles, fats, and oils. 

The United States continued to depend 
heavily on South Africa for minerals, with 
the value of U.S. imports of mineral com- 
modities from South Africa in 1967, ex- 
cluding iron and steel semiman‘actured, at 
$153.1 million, compared with $174.3 mil- 
lion in 1966 and $114.4 million in 1965. 
Principal U.S. import items from South 
Africa in terms of value in 1966 and 1967 
are listed as follows: 


Value (thousands) 


Commodity 
1966 1967 

Diamond... $30,733 $61,124 
Blister and refined copper !. 56,828 32,670 

Material containing over 10 
percent nickel ?2_.._._.... 6,010 12,479 
Rerroallovng. 14,182 10,879 
Uranium (Uatei. 29,394 8,146 
Chromium ote ------.-. 4,426 5,555 
Asbestos. -.oooooooocoo..o. 10,659 5,298 
Manganese otre ------- 5,081 5,075 
Antimony Ore... 2,001 2,003 
Total....---------- 159,314 143,229 


1 May include some South-West Africa copper. 
2 Principal value contained probably is platinum 
group metals. 


3 Including $290 million of diamond exports 
and reexports, of which an estimated $82 million 
represented South African diamond. 
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Exports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Antimony concentrate. ......_..-- 18,959 17,679 United Kingdom 10,772; United States 
9 e 
retour iaa 32 NE 
Bismuth concentrate. . . kilograms.. 934 218 
Chromite .....------------------ 777,050 856,797 United States 569,080; United Kingdom 
92,522; West Germany 86,352. 
Copper: 
CGopnceentrate ...-.2---2---- 21,476 20,442 Japan 14,843; Chile 2,878; Portugal 1,883. 
Blister and refined. ..........- 2 83,526 2 125, 157 United States 47, 907; West Germany 
30,244; Belgium 20 054. 
Iron and steel 
On... thousand tons.. 32,230 13,089 Japan 2,941; Netherlands 83; France 64. 
o oc Soci fcc cen oes. 231 547 NA. 
Pig iron, spiegeleisen, powder 
and shot: 
Pig Iron... 563,279 769,913 J apan 533, 748; United States 121,402; 
South Korea "44 ,840. 
Other ccoo tai e uds 8,480 13,519 _ United Kingdom 11, 303; Italy 1,947. 
Ferroalloys: 
Ferrochromium.....----- 62 , 933 79,860 United States 50,688; Sweden 8,234; 
Canada 5,974. 
Ferromanganese. ......-.- 157,598 156,877 United King dom 53,532; United States 
29,949; Canada 19,414; Italy 19,150. 
Rerrosilieon 16,202 25,726 Australia 5,054; United Kingdom 5,008; 
West Germany 3,585; Japan 2,570. 
Other. ocu ivan is ce 302 6,732 Canada 2,512; West Germany 2,084; 
United States 1,591. 
NC EE 287 , 035 269,195 
Steel ingots and other primary 925 i Sweden 3,231; Hong Kong 95. 
forms. 
Semimanufactures: 
Bars, rods, angles, shapes, 26,674 73,188 United States 31,628; United Kingdom 
and sections. 3,932. 
Universals, plates, sheets... r 86,811 79,114 q States 15,529; United Kingdom 
9 ° 
Hoop and strip-...-..---- 2,893 2,833 a 
Rails and accessories. ..... 9,000 14,169 NA. 
Iron and steel wire. ...... 4,289 4,270 NA. 
Tubes, pipes, fittings.....- 18,537 21,066 United States 366; Netherlands 190. 
Castings and forgings, 637 1,226 United Kingdom 665; Bolivia 156; 
rough. Chile 73. 
Totalo cias 98,341 195,861 
Manganese: 
A ee 985,151 1,854,815 France 805,009; United States 289,118; 
West Germany 237,127; N etherlands 
148,215; Japan 134 ,609; "United King- 
dom 111,885. 
Electrolytic metal. ........... 5,104 5,977 United States 1 ,345; United Kingdom 
1,012; Sweden 799; "Canada 197. 
Nickel: 
re and concentrate. ........-. 826 une 
Matte and speiss_____.___._-- 218 12 United Kingdom 9. 
Metal, unwrought._________-_- 1,094 1,286 United Kingdom 1,079; United States 98. 
ERR troy ounces.. 1,067 128 NA. 
meta 
Silver. thousand troy ounces.. 2,778 11,830 rr States 10,694; United Kingdom 
Tantalite. ..........-- kilograms.. 1,510 10,886 NA. 
Tin concentrate... ....- long tons. - 1,603 2,641 United Kingdom 1,664; Netherlands 940. 
Tungsten concentrate. ...-..--.---- 12 12 United Kingdom 11. 
Uranium (Uh)... e 3,000 NA 
Vanadium: 
Fused oxide__........-...---- r e 2,359 2,759 Austria 1,008; United Kingdom 889; 
sepan 369. 
Ammonium vanadate. ...-.... 58 64 NA 
Other ores and concentrates, n.e.s. . 2,112 1,659 United STE 1,494. 
$ N id metal scrap..........- 485 909 Japan 473; United Kingdom 815. 
onmetals: 
Andalusite, kyanite, and sillimanite. 50,906 42,960 United Kingdom 15,758; Japan 14,414; 
West Germany 5, 720. 
Asbestos. --oooooooocooccoocooo.-- 224,668 233,513 United Kingdom 51 ,934; United States 


See footnotes at end of table. 


42,691; Japan 27 "470; Italy 17,208; 
Spain 18,172. í 
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Exports of mineral commodities !—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Nonmetals—Continued 
Bari. oscar dns 561 8,282 NA. 
Cement, including refractory cements. t 46,250 92,184 NA. 
Diamond: 4 
Gem: 
set ee thousand carats.. 2,204 2,630 United Kingdom 2,507. 
uncut. 
Cut, unmounted....do.... 146 174 Belgium 8S; Hong Kong 30. 
Subtotal. ....... do.... 2,350 2,804 
Industrial: 
Natural .....---.- do.... 23,090 19,996 Ireland 14,605; United Kingdom 5,298. 
Manuíactured..... do.... 7175 2,487 Ireland 2,484. 
Subtotal. ....... do.... 23,865 22,483 
Ay AAA do.... 26,215 25,287 
Emerald crystals....... kilograms.. 913 1,839 NA. 
AGS MA --0---------- 11,461 8,263 West Germany 3,416; Italy 3,166, 
Fertilizers: 
Natural phosphates..........- 12,599 465 NA. 
Manufactured: 
Nitrogenoug. r 4,856 2,867 NA. 
Phosphatic..-..-.o.ooo...- 5,612 2,150 NA. 
Potassil.coocococioooo..o.. 146 15 NA. 
Not elsewhere specified... r 1,844 2,074 Belgium 1,380. 
Pint Clay AA ceeeecce se 39,748 110,675 NA. 
Fluorspar. -0 ------.---------- 46,884 85,493 J apan 38,721; United States 16,336; West 
ermany 6,801; Australia 5,714. 
Granite ccc nose 93,642 115,150 France 29,199; Belgium 19,475; Italy 
17,662; West Germany 16,367; Nether- 
lands 15,928. 
Grapnhite ------------------- 101 42 NA. 
Gypsum. -___.--.--.-.------- ee. = 12,798 8,014 NA. 
Lime and limestone....-.-......-..- 2,190 3,104 NA. 
Lithium minerals  -.-.----- 494 NA. 
Magnesite --------------- r 2,996 3,899 United Kingdom 2,629. 
MICA <td as e 2,317 3,032 bg Kingdom 1,628; West Germany 
Mineral pigments._.............-.- 2,431 1,907 NA. 
Pyrite, sulfur content. ............ 1,309: AAA 
e EE 30,711 31,581 NA. 
TaS: OEPS E A E 1,327 1,178 NA. 
Silierete 22.222 110 103 NA. 
REG 169 181 NA. 
Tiger’s eye ....-2--.----------- 151 160 NA. 
Vermieulte 96,179 77,919 United Kingdom 24,745; Italy 12,812; 
West Germany 10,541. 
Wonderstone (pyrophyllite).......- 3,010 5,583 e 
Mineral fuels: 
Coal: 
Anthracite. thousand tons. . 553 508 Japan 236; Italy 140; Spain 60. 
Other... do. 7&9 610 NA. 
CORG@ 2c cee ee Succeed 916 1,230 NA. 
Petroleum refinery products: 
Gasoline 26 392 NA. 
thousand 42-gallon barrels.. 
Kerosine. ooo... do.... 184 597 NA. 
Distillate fuel oil. ...... do 735 1,578 Ships stores 724. 
Residual fuel oil do 6,758 8,319 Ships stores 6,602; United Kingdom 655. 
Lubricating oils. _...... do. 296 306 NA. 
Nonlubricating oils. .... do... 51 42 NA. 
Lubricating greases.........---.--- 1,765 2,149 NA. 
Jellies and waxes____.__._...-..-. 6,710 10,388 United States 3,572; West Germany 
2,000; Netherlands 1,720; United 
Kingdom 1,247. 
Bitumen and oil residues. ........- 19,839 12,198 NA. 
Pitch and pitch coke......-....--- 1,043 196 NA. 
e Estimate. r Revised. NA Not available. 


1 Source: Volume I of the official Foreign Trade Statistics of the Republic of South Africa for 1965 and 1966, 
The statistical territory of the volume includes Botswana, Lesotho, Swaziland, and the Territory of South- 
West Africa. Certain items appearing in Volume I that are known to have been produced largely in these 
political divisions have been omitted from the table. 

2 A small part may have originated in the Territory of South-West Africa, 


3 About half believed to have originated in Swaziland, 


t Exports and reexports. 
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Table 4.—Republic of South Africa: Imports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum: 
Bauxite. ee ee des: 7,763 15,685 Netherlands New Guinea 3,499; French 
Guinea 1,886. 
SCEAD saw nies A 279 87 NA 
Ingots and other primary forms_... 20,378 27,338 Canada 25,009; United States 1,669. 
Semimanufactures- o o22-. 8,395 9,373 United Kingdom 3,098; Canada 2 ,648; 
United States 2 ,305. 
Chromite. __.._....-.---_---- 2 ee 83,717 98,266 NA. 
Copper and its alloys: 
Ore and concentrate. .........---- 6,118 6,242 NA. 
DCAD #2624 A seeds NEE 2,313 188 New Zealand 107. 
Ingots and other primary forms: 
Blister and other unrefined.... > eee 
Betreier le 82,997 89,094 NA. 
AAA derana EaNa 33,000 39,094 
Semimanufactures. ........... 3,806 4,037 reg SE E 1 616; Belgium 546; 
Iron and steel: á 
Iron ore and concentrates. -......-. 33 30 NA. 
A as oo ieee See eee 11,366 18,2738 NA. 
Pig iron, spiegeleisen, ete._........- 3,436 3,515 United States 1,450; Sweden 1,183. 
Ferroalloys: 
FerrochromiuM.-..oooooo.o... 16 15 NA. 
Ferromanganese. ..........-..- , EE 
Ferrosilicon. --.---occococo... 1,356 1,415 West Germany 1,232. 
Other ferroalloys. -..--....--.-.- 249 298 United States 118; Belgium 42; United 
Kingdom 40. 
d Ké AAA A 1,625 1,728 
Steel ingots and other primary forms. 20,942 20,074 United Kingdom 3,492; Belgium 302. 
Semimanufactures: 
Bars, rods, angles, shapes, and.. 256,928 20,487 United Kingdom 8,070; Italy 5,485; 
sections. Belgium 2,301; West Germany 1 256; 


Sweden 1,149. 
Universals, plates and sheets... 466,705 129,895 United Kingdom 81,851; Netherlands 
18,391; Japan 17, 693. 


‘Hoop and etrip. -.--.--.------ 5,072 3,572 United Kingdom 1 ,007; United States 
568; Sweden 435. 

Rails and acceeagorien ----- 160,503 6,316 Belgium 5,117; United Kingdom 446. 

Wire Lora a e 25,956 8,972 Belgium 4, 855; United Kingdom 1,205; 
West Germany 667; Netherlands 645. 

Tubes and pipes. ..-.... Doa 28,157 23,546 United Kingdom 6 697; Japan 6,096; 
United States 3 ,236. 

Castings, rough........--.--- 7,492 7,670 United Kingdom 2,553; France 1,555; 
Belgium 1,148; West Germany 1 "000. 

Totoral ae 950,813 200,458 
Lead: 

o A A 4,256 1,455 ee 203; Australia 170; New Zealand 

Ingots and other primary forms- .--- 8,607 4,705 NA. 

Semimanufactures._........------ 1,430 2,652 NA. 

Manganese ore ---------------- 518 945 NA. 

Mereur. 76-pound flasks - - 810 3,356 Spain 2,579; Italy 287. 

Nickel: 

A A E (2) 1 NA. 

Ingots and other primary forms. - - - 13 11 NA. 

Semimanufactures -..---.-..------- r 561 392 Kate Kingdom 171; Italy 117; Norway 
Platinum. ......-..------. troy ounces.. "4,150 3,678 Be Kingdom 2,266; United States 
Tin: | 

Scrap EE long tons.. 66 24 NA. 

Ingots AA de do.... 447 386 NA. 

Semimanufactures.....-...- do... 36 53 United Kingdom 49. 

Titanium, concentrate__.......-.----- 34,210 12,563 Australia 12,524. 
Tungsgen, ore and concentrate. ______-_- 200 433 Australia 239; South Korea 62. 
Zine: 

SEENEN hee eebe 8 GE 

e and equivalent forms_._.... 87,215 39,022 Australia 1,677; Japan 390; Belgium 356. 

Semimanufactures...... EE 709 388 United Kingdom 69; West Germany 32. 
Metals not further specified............ 320 NA 


See footnotes at end of table, 
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Imports of mineral commodities !}—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
. Nonmetals: 
Abrasives: Emery, pumice, ete. ........ 1, 765 4,898 United States 133; United Kingdom 683. 
Aabeeton. 2.2 ee ee eee 8,603 11,306 Canada 149. 
A eeu e 3,141 3,053 West Germany 693; Italy 195. 
Bora EE 1 $15 United States 752. 
(RI GEES r 75,679 114,060 United Kingdom 5,177; Japan 2,639; 
West Germany 1 617. 
Clays and refractory minerals.........- 8,392 14,209 E States 4, 126; United Kingdom 
9 o 
Diamonds 
Gem: 
Rough, thousand carats.. 28 27 United Kingdum 22. 
mixed origin. ` 

Unmounted, cut, ete..__do..-.. 7 2 Belgium 1; Israel 1. 

Industrial. ..---...----.... do... 19,075 13,259 United Kingdom 5,235; Ireland 344. 
Diatomaceous earth... 3,090 3,280 United States 2,767; West Germany 406. 
Fertilizers and fertilizer raw materials: 

Nitrogenous: 

Ammonium nitrate.........-. 3,093 10,090 France 6,064; West Germany 3,634. 
Ammonium sulíate.........-.. 42,873 24,716 West Germany 12,106; Netherlands 
7,061; Belgium 2 722; Italy 2,495. 
¡5 A A 22,191 17,278 N etherlands (,348; West Germany 6,690; 
Italy 1,497. 
Phosphatic: 
Phosphate rock. wu 175,121 175,865 United States 10,144. 
Thomas slag-.-.-.----------- 28,100 20,956 All from Belgium. 
Other phosphate fertilizers, etc. 4,849 50,869 NA. 
Potassic: Potash. --.-..ooo.oo-o-. 140,721 131,543 West Germany 44,400; France 28,807; 
United States 20 621; "Israel 13, 964. 

Manufactured fertilizers, n.e.S.....- 567 13 NA 
Graphite- A A 445 428 United States 158; United Kingdom 58. 
Gypsum, including plaster of Paris..... 3,506 4,674 Md 3 428; United Kingdom 
Moeneite 22 86,186 35,287 United Kingdom 4,082; Italy 2,994; 

Japan 1,640. 
O AA EES 226 380 NA 
Mineral pigments_-___.......--.-_----- 596 469 United Kingdom 287; West Germany 25. 
Quartz and quartzite.....-..-.......--- 45 117 
Sat EEN 2,114 1,757 United Kingdom 1,669. 
ulfur: 
Elemental__._...-...-.-----.---- r170,359 184,569 Canada 83,651; United States 80,311. 
Py ias aire (2) ,607 Spain 7 603. 
Mineral fuels: 
A WEE 24,096 651 NA. 
A AE r _ +38, 221 25,892 NA. 
Petroleum: 
Crude_thousand 42-gallon barrels.. 383,529 385,119 NA. 
Partly refined. ...-..--..-...- do.... 4,030 5,072 NA. 
Totales ia do...-. 37,559 40,191 
Refinery products 
asaoltne o odoasorid aieiaa do...-. 6,418 7,037 NA. 

Kerosine. ----0ooooooooo.. do. 2,676 3,318 NA 

Distillate fuel oil. .._....... do... 3,361 4,452 NA. 

Residual fuel ol ........... do... 583 130 NA. 

Lubricating oils. ..........- do... 1,395 1,338 United States 497; United Kingdom 294; 

Netherlands Antilles 268. 

Nonlubricating oils. .......- do...- 147 294 United States 168; United Kingdom 22. 

Lubricating vreagen -.--.--------- 3,334 4,201 ite States 3,128; United Kingdom 

Jellies and waxes. ----.----...-..- 23,061 21,752 United States 16,503; Japan 2,586. 

Bitumen and oil residues and "13,937 6,392 United States 1 ,942; Netherlands 1,776. 

bituminous mixtures. 

Pitch and pitch coke. ._-- 1,287 15,356 NA. 


r Revised. NA Not available. 


1 The statistical territory for the external trade of the Republic of South Africa includes Botswana, Lesotho, 
Swaziland, and the Territory of South-West Africa. No separate statistics for the trade between these ter- 


ritories are recorded. 
2 Less than 24 unit. 
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METALS 


Aluminum.—In 1966, Government- 
owned Industrial Development Corpora- 
tion of South Africa (IDC) announced 
that a $56 million primary aluminum re- 
duction facility would be built at Richards 
Bay, Natal Province, but commencement 
of construction was later postponed be- 
cause of the credit squeeze the Republic 
was undergoing. IDC later announced that 
construction was expected to begin in May 
1968 with the facility to go on stream 
by mid-1970. The plant would be the 
Republic’s first such facility and would 
represent a significant saving of foreign 
exchange, although alumina for the facility 
would have to be imported because South 
Africa lacks bauxite deposits. The value of 
1966 imports of aluminum in ingots and 
other primary forms was more than $10 
million; $5 million worth of aluminum 
semimanufactures also was imported. 


Antimony.—Again in 1967 Consolidated 
Murchison (Transvaal) Goldfields and 
Development Co., Ltd. (Murchison), was 
the only antimony producer in the Repub- 
lic, and was an important supplier of the 
metal to the United States. Contained in 
concentrates, Murchison provided 19.4 per- 
cent of U.S. general imports of antimony 
in 1966, 26 percent in 1965 and 24 per- 
cent in 1964. 

Murchison’s mine in the Letaba district 
of Transvaal Province in 1967 recorded 
increases in tonnage of ore milled, con- 
centrates and cobbed ore produced, and 
ore reserves, as shown in the following 
tabulation: 


1966 1967 
Ore milled....... metric tons.. 165,700 187,200 
Concentrates and cobbed ore: 
Production.__metric tons.. 18,417 20,159 
Average antimony content 
Detcent .---.--------- 2.03 61.19 
Antimony recovery_.do.... 91.86 92.05 
Gold production__troy ounces.. 3,844 2,069 
Reserves !....... metric tons.. 510,000 531,000 


1 Yearend reserves of ore deemed payable on basis 


of combined antimony and gold content. 


At yearend consideration was being given 
to the advisability of making minor addi- 
tions to plant (cost about $70,000) which 
would increase milling capacity by about 
1,800 metric tons per month. 


Chromium.—Virtually without excep- 
tion, local sales of chromite have increased 
sharply each year since 1962, in part re- 
flecting increased home _ ferrochromium 
manufacture from native chromite. Local 
sales in 1962 totaled 58,776 tons valued 
at $520,000, whereas such sales in 1967 
were 244,440 tons valued at $1.9 million. 
The outlook was for still further increase 
in domestic consumption of native chrom- 
ite, although substantial imports from 
Southern Rhodesia could be expected to 
continue. 

Exports have ranged within rather nar- 
row limits, reflecting fluctuations in world 
demand and in sales by the U.S.S.R. to 
some extent. The peak year of exports 
during 1962-67 was 1966, when ship- 
ments totaled 825,588 tons valued at $9.5 
million. Preliminary figures indicate that 
1967 exports totaled 701,128 tons valued 
at $8.8 million. 

For the first time in history, chromium 
for production of low-carbon ferrochromium 
by RMB Alloys Pty. at Middleburg was 
derived from chemical or refractory grade 
chromite, obtained from the Winterveld 
mine at Steelport and the Millsell mine 
near Rustenburg, both in Transvaal Pro- 
vince. Metallurgical grade chromite, con- 
taining a higher chromium-to-iron ratio, 
had been the required grade. Success of 
a new process, worked out and perfected 
by South Afncan metallurgists and engi- 
neers, improves South Africa’s position for 
ferrochrome manufacture because South 
Africa’s reserves of metallurgical chromite 
are limited whereas its reserves of chromite 
with a chromium-to-iron ratio of less than 
3.1 are virtually inexhaustible. 


Copper.—At yearend the Republic’s 
significant primary copper producers, in 
order of size of output in 1967 were: Pala- 
bora Mining Co. Ltd. (Palabora) in north- 
eastern Transvaal; O’okiep Copper Co. 
Ltd. (O’okiep) in the Nababeep area of 
Cape Province; the Messina (Transvaal) 
Development Co., Ltd. (Messina), at 
Messina, northern Transvaal; and Rusten- 
burg Platinum Mines Ltd. (RPM) near 
Rustenburg, Transvaal Province. 

Palabora, 28.8 percent owned by New- 
mont Mining Corp., probably achieved a 
world record for speed with which its 
large low-grade, open pit mine was 
brought to production and dividend pay- 
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ments were begun. Stripping of the ore 
body began in 1964 and ore production in 
February 1966. Net income for that year 
was $36.6 million. Dividends paid totaled 
$9.9 million. Salient statistics for 1967 were 
as follows: Ore mined, 13.3 million tons 
averaging 0.71 percent copper; anode cop- 
per produced, 76,539 tons; net income, 
$50.5 million; dividends declared, $27.8 
million. At yearend ore reserves were esti- 
mated to exceed 270 million tons averaging 
0.69 percent copper. 

As in 1966, net income in 1967 was 
not subject to income or royalty payments 
under the South Africa tax law. Such pay- 
ments apply when cumulative profits 
exceed capital expenditures on a project, 
which was expected to occur about mid- 
1968. 

Besides 77,000 tons of copper, Palabora’s 
sales in 1967 included 99,000 tons of ver- 
miculite, 93,000 tons of sulfuric acid, and 
771,000 tons of magnetite. 

During the year Palabora completed a 
41,000-ton-per-year electrolytic copper re- 
finery, and a wirebar casting plant was 
under construction. A continuous rod cast- 
ing plant was scheduled for completion in 
1968. The refinery is the only major source 
of electrolytic copper in South Africa and 
its capacity is sufficient to meet domestic 
requirements. The refinery thus represents 
both a saving in foreign exchange for 
South Africa and a further step in the 
Republic’s drive toward achieving maxi- 
mum possible self-sufficiency. 

O’okiep, 57.5 percent owned by New- 
mont Mining Corp., produced 38,600 tons 
of blister copper in 1967, 900 tons less 
than in 1966. Total sales amounted to 
$43,074,000 compared with $55,991,000 
in 1966. Net income at $15,174,000 was 
$10 million lower than in 1966, chiefly 
reflecting lower copper prices and higher 
operating costs. Dividends paid totaled 
$17,868,000 compared with $20,013,000 in 
1966. 

In 1967 the company milled 2.9 million 
tons of ore averaging 1.51 percent copper 
(2.8 million tons averaging 1.52 percent 
in 1966). At yearend ore reserves were 
estimated at 23 million tons averaging 1.73 
percent copper compared with 23.9 tons 
averaging 1.81 percent copper reported as 
of June 30, 1966. 

Exploration of the company's properties 
was substantially increased. While no new 
discovery was made, considerable addi- 


681 


tional ore adjacent to known ore bodies 
was found. 

Directly and through subsidiary com- 
panies, Messina operated the Messina 
mine and smelter in South Africa and 
three mines and a smelter in Southern 
Rhodesia. After providing for taxation and 
minority shareholder’s interests, Messina 
reported a profit for the year ended 
September 30, 1967 of $7.98 million com- 
pared with $13.4 million in fiscal 1966. 
The profit decline was attributed to the 
following factors: (1) the average price 
realized for copper sold was $228.20 per 
long ton less than in 1966; (2) since 
there was an increase of 10 percent in 
the South African rate of taxation and the 
Rhodesian mines bore full tax on their 
aggregate profits, taxation was only $117,- 
600 less than in fiscal 1966 despite appre- 
ciably lower operating profits. Dividends 
declared totaled $4.48 million, compared 
with $5.52 million in fiscal 1966. The 
average price at which Messina and sub- 
sidiary companies sold copper in fiscal 
1967 was approximately the equivalent of 
49.3 U.S. cents per pound. 

The combined output of Messina-owned 
smelters in fiscal 1967 was 29,326 tons of 
fire refined copper, compared with 27,477 
tons in fiscal 1966. To these totals Messina’s 
South Africa smelter contributed 11,754 
tons in 1967 and 12,458 tons in 1966. 
Proved ore reserves in Messina mine on 
September 30, 1967, were reported as 
5.9 million tons averaging 1.42 percent 
copper, virtually unchanged from the prev- 
ious year. 

Although primarily a producer of plati- 
num group metals, RPM also produces 
appreciable electrolytically refined copper 
as a byproduct. The quantity produced is 
not disclosed but in 1967 may have been 
3,000 tons or more. 


Gold.—Mines in the goldfields of the 
Witwatersrand and Evander sedimentary 
basins which are members of the Transvaal 
and Orange Free State Chamber of Mines 
account for all but a few hundred thous- 
and ounces of South Africa’s annual gold 
production. As a result of favorable devel- 
opments in those fields, a strong upward 
trend in the Republic’s gold production 
began in 1952, when output was 11,818,- 
681 ounces. The trend continued upward 
without interruption until 1967 when oc- 
curred the first decline in 15 years. Pro- 
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duction was 348,000 ounces lower than in 
1966 and 21,000 ounces lower than in 
1965. 

The concensus of competent South 
African opinion is that important new dis- 
covery in the sedimentary basins appears 
unlikely. If none occur, a steep production 
decline is forecast beginning in about 
1971; and by 2015 or earlier, production 
from the basins may cease.‘ 

The forecasts, covering existing pro- 
ducers and new mines financed as of 
June 1966, assumed throughout a fixed 
gold price of $35 per ounce and three 
separate cases with respect to annual esca- 
lation of operating costs: (1) costs remain 
at the 1966 level; (2) a 2-percent increase 
in costs; (3) and a 4—percent increase in 
costs. Cost escalation in the industry re- 
portedly was 4.6 percent in 1965 and 4.9 
percent in 1966. Total ounces remaining 
to be produced (excluding the possible 
opening of new mines) are shown as fol- 
lows: Case 1—618 million, case 2—528 
million, case 3—-448 million. 

Forecasts for annual gold production are 
as follows: 
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Expected production 


Year (million ounces) 
Case 1 Case2 Case$ 
E DEE 31 32 83 
Bi: We EE 23 23 21 
AA A 18 15 8 
EE 12 8 4 
A 8 4 0 
¡EA 4 0 0 
1 RE 0 0 0 


A South African journal commented 
that if in the next decade gold production 
declined at the indicated rate, merchandise 
exports would have to rise at an annual 
rate of 8 percent, double that realized in 
recent years, in order to maintain the 
economic growth rate achieved over the 
past 10 years.5 

Besides the decline in output, salient 
aspects of gold mining by Chamber mines 
in 1967 compared with 1966 included a 
further decline in the number of mines 
operating, virtually no change in ore 


4 Gold Producer's Committee of the Transvaal 
and Orange Free State Chamber of Mines. The 
Outlook for Gold Mining. Johannesburg, 1967. 

5 South African Mining and Engineering 
Journal (Johannesburg). V. 78, No. 3905, Dec. 
8, 1967, p. 3033. 


Table 5.—Salient statistics of gold and uranium production by members of the Transvaal 
and Orange Free State Chamber of Mines 


1966 


1965 1967 
Number of operating mines... 2-2 eee 53 52 49 
Ore mill@@ so coon dk canicas die thousand short tons.. 80,027 78,250 77,475 
Gold produced i 
ross weight 2 2-2-8 thousand troy ounces.. 30,102 . 80,427 29,971 
Per ton of ore milled_ 2 000. troy ounce.. .3760 .3888 .3868 
Number of mines producing uranium ore ooo. 7 8 8 
Ore treated for uranium recovery___.______- thousand short tons. . 8,160 9,502 10,500 
Uranium oxide (UsOs) produced: 
Gross Weight. -.---------------------- thousand pounds.. 5,885 6,572 6,427 
Per ton of ore milled. -0-2-0 ------------------ pounds.. , 12 .69 .61 
Working revenue, excluding uranium. --_......--....- thousands.. NA $1,060 NA 
Average realized gold price per ounce 1. ooo $35.13 $35.20 $35.22 
Working profit, gold and uranium- ----------------- thousands.. $465,030 $455,678 $431,126 
Taxation and mineral lease consideration payable to the government. 
ont thousands.. $180,460 $193 , 792 $167 , 934 
Nett E do.... $177,904 $176 ,030 $171,451 
Average number of employees in service: 
MOOS Seta Seatac ener ans ie eee Sears eee 44,098 43,439 42,296 
Nonwhites oca il a a oia 375,829 370,469 361,893 
Development footage, including shaft sinking...-... thousand feet.. 3,177 3,064 3,023 
Payable ore reserven thousand short tons.. 176,018 173,910 167,029 
Average grade of reserveS. 0222. troy ounces per ton. . .44 .4 AT 


1 Figures reported for 1965, 1966 and 1967 were respectively 25.09 rands, 25.14 rands and 25.16 rands. 
Source: Union Corporation Ltd. report and accounts for the year ended December 81, 1967. Statistics 
published by the Transvaal and Orange Free State Chamber of Mines. 


tonnage milled or gold recovery per ton, 
and a significant decrease in the labor 
force. Operating profit fell to $431 million 
and net dividends to $171 million. 

In the aggregate, mines administered by 


Anglo American Corporation of South 
Africa Ltd. continued to be by far the 
largest contributor to total South African 


gold production. Their combined output 
in 1965, 1966 and 1967, in thousands of 
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ounces, was respectively 11,458, 
and 12,110. 


Iron and Steel and Ferroalloys.—The 
industry continued to grow. On the basis 
of figures reported for the first 9 months, 
production of steel ingots and castings in 
1967 was 10 percent higher than in 1966. 
Pig iron output rose 0.4 percent, while 
ferroalloy production was up 6.5 percent 
from that of 1966. Iron ore production 
registered the sharpest increase, nearly 1 
million tons compared with that of 1966, 
and 33 percent higher than in 1965. 

The Government controlled and oper- 
ated South African Iron and Steel In- 
dustrial Corp. Ltd. (ISCOR), which ac- 
counts for over 80 percent of the Repub- 
lic’s iron and steel production, in recent 
years has increased to about 60 percent 
the share of its iron ore requirements that 
it mines at Sishen in Northern Cape 
Province. At yearend ISCOR’s prospecting 
program in an area between Sishen and 
Postmasburg had established the existence 
of large reserves of rich ore, occurring 
from outcrops to depths of 900 meters. The 
total reserve with iron content more than 
60 percent was estimated at about 3,876 
million tons. ISCOR was contemplating 
the possibility of exporting ore from Sishen 
in progressively larger tonnages, to reach 
a total of 500 million tons by the year 
2000. This could result in an average 
annual income of about $168 million.’ 
Such a project presumably would require 
establishment of a deep water ore port on 
the West Coast, in either the Republic or 
the Territory of South-West Africa. 

ISCOR’s net profit for its fiscal year 
ended June 30, 1967, before taxation, was 
$30.7 million, 31 percent higher than in 
fiscal 1966. The increase was partly due 
to larger sales volume and partly to in- 
creased revenue from sales resulting from 
a decision taken in 1966 to absorb into 
selling prices the steel import levies that 
had prevailed earlier. The net sales value 
of all products sold in 1967 was $261.6 
million compared with $223.7 million in 
fiscal 1966. 

Production of molten iron from ISCOR’s 
two works, Vanderbijlpark and Pretoria, 
totaled 2.75 million tons, 4.2 percent more 
than in 1966. The Vanderbijlpark plant 
contributed 2.21 million tons and the 
Pretoria plant 1.17 million tons. Steel ingot 
output was 2.86 million tons, up 10.3 per- 
cent from fiscal 1966. 


12,140 
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ISCOR reported that in accordance 
with Government measures to curb infla- 
tion, it would delay to the extent feasible 
further spending on its expansion program, 
but expected to reach an annual output 
of about 4.7 million ingot tons by 1970. 
The projected third works was temporarily 
postponed. 

The $16.1 million stainless steel plant, 
first in South Africa, of Southern Cross 
Steel Co. (Pty) Ltd. (SC), near Middle- 
burg, Transvaal Province, was officially 
inaugurated in May. SC is owned by Rand 
Mines and others (48 percent); Eastern 
Stainless Steel Co., Baltimore, Md. (32 
percent); and Anglo American Corp. of 
South Africa Ltd. (20 percent). RMB 
Alloys, owned by the Rand Mines group, 
supplies SC with low-carbon ferrochrome 
from an adjacent plant. 

The annual production capacity of the 
SC plant was reported to be between 72,- 
000 and 91,000 tons of rolled stainless 
steel. SC applied for a 30-percent tariff 
against imports of competitive stainless 
steel products.’ 


Ferroalloys.—The Republic's ferroalloys 
production has increased each year during 
the past 7 years, and at yearend the out- 
look was for further growth. At 358,000 
tons, production in 1967 was nearly 200,- 
000 tons more than in 1961. Exports were 
valued at $41.6 million, of which ferro- 
chrominum and ferromanganese accounted 
for 46 percent and 43 percent, respec- 
tively. The chairman of the Ferroalloys 
Producers’ Association has predicted that 
by 1980 South Africa would be earning 
$280 million a year from exports of ferro- 
alloys, chiefly ferrochromium and ferro- 
manganese.® 

In December, The Associated Manganese 
Mines of South Africa Ltd. (AMM) an- 
nounced that the issued capital stock of 
AMM’s wholly owned subsidiary, Feralloys 
Ltd., was increased from 2 million to 2.9 
million shares, by alloting 900,000 shares 
to the United States Steel Corp. (USS) 
at $4.33 (R3.09) per share. USS had sub- 
scribed for the shares and in addition 
would lend Feralloys $2.4 million (R1,719,- 
000). AMM would arrange for any addi- 
tional loans needed to complete an expan- 


6 South African Iron and Steel Industrial 
Corp. Ltd. Annual Report. 1967, p. 8. 

RB Consulate general. J ohannesburg, Re- 
public of South Africa. State Department Air- 
gram A-17, July 13, 1967, p. 14. 

8 Work cited in footnote 7, 
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sion program estimated to cost $11.2 
million.? 

It is believed that upon completion of 
the program Feralloys Ltd. will be by far 
the largest producer of ferromanganese in 
South Africa. 

During 1967 South African Manganese 
Ltd. contracted to sell 80,000 tons of ferro- 
manganese to two Japanese steel companies 
for delivery between July 1968 and June 
1969.10 


Manganese.—Including a nominal ton- 
nage of manganiferous ore (15 to 30 
percent manganese and 20 to 35 percent 
iron), local sales of manganese ore in 
1967 totaled 615,070 tons valued at $6.8 
million free on rail (f.o.r.) compared with 
exports of 1.45 million tons valued at 
$25.8 million f.o.b. which included 127,000 
tons of manganiferous ore. The volume of 
local sales was 20,000 tons higher than in 
1966 and a further increase in such sales 
was expected. Total 1967 sales included 
564,000 tons of metallurgical grade ore, 
63 percent of which was identified as con- 
taining “over 30 to 40 percent” manganese. 
Sales of chemical grade ore were 51,000 
tons valued at $600,000 f.o.r. From its 
mines in the Postmasburg area of Northern 
Cape Province, The Associated Manganese 
Mines of South Africa (AMM) shipped 
681,000 tons of manganese ore and 1.04 
million tons of iron ore in 1967 compared 
with 707,000 tons and 839,000 tons, re- 
spectively, in 1966. AMM reported for 
1967 consolidated net profit of $2.92 mil- 
lion after taxation and lease considerations 
amounting to $1.42 million. The profit 
was $1.68 million lower than in 1966, in 
part due to the reduced manganese ore 
shipments and to increased rail freight 
rates introduced in September 1966.** 

In 1966 Electrolytic Metal Corp. (Pty.) 
Ltd., controlled by Federale Mynbou- 
General Mining, completed expansion of 
its electrolytic manganese plant on the 
West Rand. Annual capacity was increased 
from 5,000 tons of metal to 7,500 tons, and 
the outlook at yearend 1967 was for a 
possible further increase. Exports of the 
metal in 1966 of 5,977 tons were valued 
at $3 million. 


Platinum.—At yearend Rustenburg Plat- 
inum Mines Ltd. (RPM) still was the only 
significant producer of platinum group 
metals in the Republic, but during the year 
Union Corp. Ltd. (UCL) announced that 
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it expected to begin production by year- 
end 1969 from a property to be opened 
in the Rustenburg area; annual capacity 
reportedly will be not less than 100,000 
ounces of platinum. 

Rustenburg Platinum Mines Ltd. 
(RPM) does not report output. For the 
fiscal year ended August 31, 1967, RPM 
reported that platinum demand at the 
company’s producer price continued to 
exceed available supplies. Refined platinum 
output increased steadily during 1967 and 
all of it was sold. Byproduct metal produc- 
tion (palladium, rhodium, iridium, ruthen- 
ium, gold, copper and nickel) increased in 
proportion to platinum production, and for 
the most part, refined output was promptly 
sold. 

The price of RPM platinum, which had 
been the equivalent of $100.10 per troy 
ounce since the beginning of 1965, was 
increased to $109.20 on January 23, 1967. 
The quoted prices for metal available to 
the free market, mainly from U.S.S.R. 
sources, increased from an average of 
$143.50 per troy ounce during the year 
ended August 31, 1966, to an average 
of $156.80 during the year ended August 
31, 1967. The free market price increased 
to $196 as of November 10, 1967. 

Progress on two expansion programs an- 
nounced’ during 1967 and earlier was on 
schedule. It was expected that the com- 
bined production capacity of RPM’s two 
mines (Rustenburg and Union) would 
reach 750,000 ounces of platinum per year 
toward yearend 1968, and 850,000 ounces 
per year toward yearend 1969." 

A consortium headed by the Central 
Mining/Rand Mines group of South Africa 
holds the mineral rights to a farm (Braks- 
pruit) adjacent to RPM' Rustenburg 
mine, in which RPM operates on a royalty 
basis. RPM continued to make regular 
deliveries to the consortium of platinum 
and associated metals mined from this 
source, in the form of converter matte and 
“metallics” (blanket table concentrates). 
Much of this material was shipped to the 
United States for extraction and refining 
of the platinum group metals. The con- 


9 Associated Manganese Mines of South Africa 
Ltd. 1967 Annual Report, p. 3. 

10 Engineering and Mining Journal. V. 168, 
No. 12, December 1967, p. 142. 

11 Work cited in footnote 9. 

12 The Bureau of Mines estimates roughly that 
RPM produces about 0.33 ounce of combined by- 
product platinum group metals for each ounce of 
platinum produ 


THE MINERAL INDUSTRY OF THE REPUBLIC OF SOUTH AFRICA 


sortium advised RPM that, as from April 
1968, it wished to take maximum quant- 
ities allowed under its agreement with 
RPM. 

The following tabulation provides salient 
financial statistics for RPM in 1966 and 
1967: 


Year ended 
August 31 
(million dollars) 
1966 1967 
Net revenue from metal sales_.... 25.3 36.2 
Taxation and State’s share of profits 
and loan portion of normal tax. 7.5 14.3 
Profit after tax and other adjust- 
MOCN AA 16.6 20.6 
Dividends paid. -.-.-..--------... 12.8 11.6 


Subject to Government approval, John- 
son Matthey and Co. of South Africa 
(Pty.) Ltd. will build a platinum refinery 
at Waderville, with RPM participating in 
financing the plant, which is expected to 
go on stream early in 1969. Capacity and 
production will be large enough to permit 
export sales. 


Uranium.—In 1967 South Africa’s 
Minister of Mines and of Planning an- 
nounced results of a reassessment of the 
country’s estimated, exploitable uranium 
reserves at various assumed prices. The 
new estimate was as follows: 


Contained U:0s 
(thousand metric tons) 


Price range 
per pound Reasonably Possible 
assur additional 
reserves reserves 
Under $10....... 186 14 
$10 to $15.......- 245 32 
$15 to $30. ...... 295 64 


Early in 1966 the uranium section of the 
gold mining industry was adversely affect- 
ed by a reduction of sales quotas, but by 
yearend additional sales were concluded. 
Eight mines were producing uranium in 
1967. At 0.30 kilogram per metric ton, 
uranium recovery per metric ton of ore 


treated was 0.04 kilogram less than in 
1966. 


Vanadium.—At yearend the $164 mil- 
lion iron, steel and vanadium complex of 
Highveld Steel and Vanadium Corp. Ltd. 
(SVC) in Transvaal Province sponsored 
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by Anglo American Corp. of South Africa 
Ltd. was nearing completion. Besides pro- 
duction of steel- and vanadium-rich slag 
by Highveld, the project comprises of, 
through the wholly owned subsidiary com- 
panies, Ironstone Minerals (Proprietary) 
Ltd. and Transvaal Vanadium Co. (Pro- 
prietary) Ltd. and SVC’s Vantra Division, 
production of vanadium pentoxide and 
mining of raw materials for the metal- 
lurgical facilities. 

The iron-vanadium raw material is tit- 
aniferous, vanadiferous magnetite that is 
open-pit mined from the Bushveld Igneous 
Complex, in which vanadium content 
varies from 1 to 2.5 percent. In the High- 
veld steel process the ore, mixed with 
fluxes and coal, is prereduced in a rotary 
kiln and then fed into a submerged arc 
furnace for smelting to vanadium pig iron. 
Vandium recovery in the pig iron is 
around 90 percent. The molten pig iron is 
partially blown with oxygen in an acid- 
lined shaking ladle to remove the vanad- 
ium in high-grade slag. The blown iron is 
then transferred to a basic Linz-Donawitz 
converter for steelmaking. In 1967 the 
vanadium-rich slag was to be exported to 
the United States and Europe. United 
States tariff considerations dictated the 
production of vanadium in slag rather than 
as a higher grade product. 

The Vantra Division of SVC produces 
high-purity vanadium pentoxide from the 
magnetite by chemical processes. In 1966 
output was more than 2.7 million kilo- 
grams, and when SVC reaches capacity 
production, South Africa may become the 
world's largest producer of primary 
vanadium raw materials. 


NONMETALS 


Asbestos.—Total value of South African 
asbestos output in 1967, as measured by 
local sales plus exports was $37.3 million 
compared with $40.6 million in 1966; the 
decline was the first in the annual value of 
asbestos production in some years, and re- 
flected a decline in volume both of local 
sales and exports. Compared with 1966 
levels, value per unit increased 4 percent 
for local sales and decreased 1 percent 
for exports, 


686 


The tabulation that follows shows the 
contribution of each variety of asbestos to 
total value: 


Thousand dollars 


Local sales } Exports ! 
1966 1967 1966 1967 
Amoaite 532 288 11,952 11,824 
Chrysotile. ..... 1,232 1,373 2,794 1,544 
Crocidolite......- 1,882 1,170 22,734 21,143 
Total... 8,096 2,831 37,480 34,511 


1 Local sales values are f.o.r.; export values are 
f.o.b. port of shipment. 


The Koegas mine of Cape Blue Mines 
(Pty.) Ltd., a subsidiary of Cape Asbestos 
South Africa (Pty.) Ltd., and the world’s 
largest crocidolite nroducer, in 1966 
changed from the resue method of mining 
to a system of channel mining, which 
proved to be more rapid and minimized 
loss of fiber in fill. 

The Penge mine of Cape Asbestos 
Company continued to be the only signi- 
ficant producer of amosite asbestos in the 
non-Communist world. Because of increas- 
ing world demand for amosite, Cape 
Asbestos was expanding mining and mil- 
ling operations at Penge. In 1967 three 
mines were operating, with total monthly 
ore output of 93,000 tons. Two new mills 
were approaching completion.*® 


Diamond.—The Republic’s production 
of natural diamond has increased each 
year for more than 8 years and in 1967 
was 112 percent larger than in 1960. Of 
total 1967 output, 93.7 percent was pro- 
duced from kimberlite and 6.3 percent 
from alluvial deposits. The comparable 
figures for 1966 were 91.7 percent and 8.3 
percent, respectively. Compared with 1966 
results, sales volume also rose in 1967 by 
15.5 percent, but value fell by nearly 4 
percent to $83.03 million. 

Through its Central Selling Organiza- 
tion, De Beers Consolidated Mines Ltd. 
accounts for approximately 80 percent of 
non-Communist world sales of raw 
diamond. Sales in 1967 at $492 million 
were nearly 2 percent lower than in 1966, 
despite a price increase of about 7% per- 
cent that became effective in August 1966. 
The decline reflected a relatively quiet 
market that began in March and con- 
tinued to yearend. Beginning in January 
1968, however, demand improved and it 
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was hoped that sales in 1968 would resume 
the upward trend of the past several years. 
Diamond stocks (held by The Diamond 
Corp.) increased by $45.5 million to $94.8 
million at yearend 1967, reflecting the de- 
cline in sales, increased output by De Beers’ 
Finsch mine, and increased purchases by 
The Diamond Corp. from sources outside 
the De Beers group of companies. With 
respect to this situation the chairman re- 
marked: “In the present disturbed mone- 
tary conditions I do not regard this in- 
crease as altogether undesirable.” 

The 1967 output of the De Beers group 
of companies was about 6,246,000 carats, 
or about 97 percent of South Africa’s total 
production. To this total the Premier Mine 
contributed 2,376,879 carats (2,500,299 in 
1966) and the new and important Finsch 
mine 1,816,960 carats (900,500 carats in 
1966). 

Sales of industrial diamond were at a 
high level during 1967, with sales of drill- 
ing material considerably higher than in 
1966, mainly reflecting additional supplies 
of such diamond that became available 
from the Finsch mine. Production and sale 
of synthetic grit also increased; the pur- 
chase by De Beers of a 50 percent interest 
in Scandiamant Aktiebolag of Sweden both 
supplemented De Beers’ synthetic produc- 
tion in South Africa and Ireland and 
broadened the range of grits available to 
the consumer. De Beers’ success in 1966 
in manufacturing larger sizes of synthetic 
grit made possible invasion of the marble 
and concrete sawing market with the new 
product. Further significant progress was 
made in research, particularly in grinding 
steel, a potentially large field not yet open 
to diamond abrasive wheels. 


Fluorspar.—In 1967 South Africa pro- 
duced 95,000 tons of fluorspar of which 
34,000 tons was acid grade material, and 
at yearend a Government report had 
been issued that indicated the Republic 
could become one of the world’s largest 
producers of fluorspar insofar as adequacy 
of reserves and resources is concerned.'® 


13 World Mining. V. 3, No. 7, June 1967, p. 17. 


14 Oppenheimer, F., chairman. De Beers 


‘Consolidated Mines Ltd. Statement accompany- 


ing Annual Report for 1967. p. 2. 

15 De Beers Consolidated Mine Ltd. 
Annual Report. 

16 Republic of South Africa, Natural Re- 
sources Development Council. Investigation Re- 
ports on the Processing of Certain Minerals in 
the Republic of South Africa and in South- 
West Africa, V. 5. Fluorspar. 1967, 57 pp. 
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The report estimated South Africa’s re- 
serves and resources as follows: 


Million metric tons 


Quantity Contained 
of ore CaF: 
Proved ore reserves... 15.4 5.4 
Estimated ore reserves. 10.9 5.4 
Total economic reserves. 26.3 10.8 
Potential ore reserves. 272.1 45.4 
MINERAL FUELS 


Petroleum.—The search for oil was 
pursued vigorously throughout 1967. South- 
ern Oil Exploration Corp. (SOEKOR), 
wholly Government owned, was set up in 
1965 to undertake, encourage, or assist in 
oil search in any apparently promising 
area in the Republic and in the Territory 
of South-West Africa. In an address early 
in 1968 the general manager of SOEKOR 
was optimistic about finding oil. At year- 
end SOEKOR had 12 offshore lessees in- 
cluding eight major oil companies and two 
independent companies. The sublease con- 
ditions provide annual work obligations, 
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primarily geophysical surveys, during the 
first 3 years, with drilling to begin in the 
fourth year. Commitments of the first 12 
months for the offshore lessees beginning 
July 1, 1967 totaled $1.4 million whereas 
actual expenditures in the first 6 months 
were $1.75 million. Seismic work in the 
Port Elizabeth area confirmed thicknesses 
of Cretaceous sediments up to 2,400 
meters.2” 

A State-owned 40,000-barrel-per-day re- 
finery is scheduled to be completed in 
1970. The Government would control the 
plant but Total, Iranian Oil and other 
companies, would share in the ownership. 

Caltex Oil plans to expand its Cape 
Town refinery. Daily crude capacity will 
be increased to 50,000 barrels, a 26,500- 
barrel-per-day vacuum unit and an 11,000- 
barrel-per-day catalytic cracker added; and 
daily hydrotreating capacity will be in- 
creased to 10,000 barrels.® 


17 South African Mining and Engineering 
Journal. V. 79, No. 1, Mar. 29, 1968, p. 701 

18 Oil and Gas International. V. 8, No. 2, 
February 1968, p. 73. 
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The Mineral Industry of the 
Territory of South-West Africa 


By Thomas C. Denton ! 


Particularly with respect to prospecting 
and exploration, the mineral industry of 
the Territory of South-West Africa en- 
joyed an active year in 1967, and it con- 
tinued to be the major sector of the 
economy. 

Although statistics of production, local 
sales, and exports are lacking for 1967, 
the value of production is indicated to 
have approximated the 1966 value, which 
in turn was appreciably higher than in 
1965. The Territory continued to be a 
major non-Communist primary source of 
vanadium and to contribute about 25 
percent of world sales of raw gem diamond 
of the finest quality. 

At the end of 1966 the number of com- 
panies and individuals engaged in mining 
totaled 30. About 46 concessions were in 
force, covering exploration rights for 
diamond, petroleum, and nonmetallic 
minerals; numerous concessions covered 
“all minerals,” among which copper was 


of major interest. 

Early in 1967 the Territory's Admin- 
istration announced new rules governing 
foreign investment in mining. These rules 
provided that when a company controlled 
by persons who are not citizens of South 
Africa seeks mining rights in the Terri- 
tory, the company must make part of its 
shares available to the South-West 
Africa Administrator, who will designate 
one or more bodies that will be allowed 
to purchase such shares. The Administrator 
will determine the percentage of shares 
to be made available, which may not 
exceed 50 percent. Despite this develop- 
ment there was a sharp increase in ex- 
ploration activity, involving at least two 
United States companies. Grants and 
Mining Areas fees collected by the In- 
spector of Mines totaled $123,749? in 
1966, about 20 percent more than in 
1965, and fees collected for prospecting 
licenses were 14 percent larger. 


PRODUCTION 


The combined value of exports and 
$539,000 of local sales of metals and 
minerals (approximately equivalent to 
value of production) was $178 million in 
1966, 11 percent higher than in 1965. 
Diamond accounted for about 66 percent 
of the 1966 total value and blister copper 
and refined lead accounted for about 15 


percent and 10 percent, respectively. 
Some 20 additional minerals and metals 
were produced, including tantalite, cesium 
ore (pollucite), and lithium minerals. 


1 Physical scientist, Division of International 
Activities. 

2 Where necessary, values have been converted 
from Republic of South Africa Rands (R) to 
U.S. dollars at the rate of R1—US$1.40. 
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Table 1.—South-West Africa: Production of mineral commodities ! 


(Metric tons unless otherwise specified) 


Commodity 3 1963 1964 1965 1966 
Metals: 

Arsenic, RN Eet le dls 40 
Beryl, 10 to 12 percent Be... 55 7 52 22 
Bismuth concentrate: 

Gross weight_________.-...___________- kilograms. . 35 4,726 587 6 

Metal content occ. do. 10 1,420 176 3 
Cadmium: 

Contained in Tsumeb concentrates 3_____._.....-.... 114 99 108 108 

Smelter Output. 22.0 6.0352 eee asas. Zeile, aao 33 132 
Cesium ore, pollucite_ kilograms... 22 _-------) +e 1,079 
Copper: 

Mine production, content of ore._____________..___- 32,454 35,106 39,423 38,924 

BSCR co da tee Ns ln do a Es 20,778 28,511 29,706 33,032 
Germanium: 4 

In concentrates_______...___-.__...___- A feig ` EES eetesios: Ee 

In blister copper. ooo. Eet A EE ` EE 

RI at (EE do. 20,848 _____-_-_. 2-2-2-2- 1,212 
E BEE troy ounces.. 3 82 E 2.2222- 
EE EEN 15,029 9,481 32,835 37,910 

Lead-vanadium concentrate___._____.__..__.__.---- 10,206 9,916 11,476 12,179 

Mine production, content of all ores and concentrates. 75,496 94,368 87,806 85,044 

Refined A EE 1,812 47,795 66,035 75,275 
Manganese ore, about 48 percent Mn ooo  -------- 3,797 23,013 
Molybdenite---.-----------------2--------- kilograms. - 486- fies pee Sees. 209 


Silver, recoverable, in concentrate 5 
thousand troy ounces.. 1,143 1,486 1,541 1,517 


E EE Gopcentrateg. ------ kilograms.. 2,069 669 1,005 858 
In: ` 
Tin eopneentrate `. long tons. . 265 359 490 718 
Tin-tungsten concentrate, about 37 percent Sn 
and 16 percent WO. do.... 758 659 588 607 
Tungsten, scheelite concentrate- _----- Y unit 1 


Vanadium, in lead vanadate eopneentratee ---------- 1,029 1,000 1,157 
X Zine Mine production content of ore and concentrate... 33,307 32,034 t29,879 28 ,242 
onm : 


Aragonite eee kilogrami- ` deene, dee, ge websecee 
Diamond: 
GEMA sr Re ee e thousand carats.. 1,076 1,387 1,491 1,583 
Industrial. <= ae is do____ 119 154 155 176 
e AA O E O aE do 1,195 1,541 1,646 1,759 
E APA A O tees ou , 232 1,923 2,318 1,197 
Fertilizer materials: Phosphatic, geuang --------------- 1,375 418 1,406 1,833 
PIQUOP Dal eco ence hots cross aaa ASO? beten, ert Cette Ee 
o A A A vele, ere ee 250 359 ` 868 
LIM a a e a la a 2,923 3,719 3,570 3,123 
Lithium minerals: 
Amblygonite, 6 to 8 percent Lis 116 12 35 r27 
Lepidolite, 3 to 3.6 percent Lis 78 369 270 r 331 
Petalite, 3 to 4 percent Li 00 ooo... 785 724 1,208 r 853 
ER TEE Ee 925 1,490 1,118 272 
KT EE 543 377 118 25 
i RE PITENEE E E I A I E thousand tons. _ 65 98 98 63 
Semiprecious stones: 

7 E eel AA kilograms..  ___-__- 2,268 5,058 ``... 
EN d cono oe oe eh bw ee el o... 16,375 9,562 680 ``... 
Amethyst quartz. eee do__.. 61,253 52,367 2,595 112,128 
ATA do. 1,016 3,225 7,898 88 
TEE do. 181 3,084 360 512 
Opal quartz.`-.---.-------------------------- Te EE 
Rose ouartz o oooocoocoooooooooonooooo. do 227 13,608 _....... 830 
OGG aa SL S lët, woe. 6,350 180 `... 
Tourmaline... 22555 ol daa sorna denia do. 62 16 2 16 

Sillimanite and kevanitte o ------ KEE 18 
Be NA a EE 1,189 642 1,053 195 
Wollastonite. oi ee ce eee Mol as MMMM 118 209 336 


e Estimate. r Revised. 

1 Chiefly compiled from Minerals, a quarterly information circular of the Department of Mines of the 
Republic of South Africa, from annual reports of Tsumeb Corp., Ltd. (Tsumeb) and other companies and from 
Beerman's All Mining Yearbook. 

2 In addition, construction materials such as common clay and sand and gravel presumably are produced, but 
quantitative data are not available. E 

3 For years ended June 30. Data are from company sources and are considerably less than recorded sales and 
exports, which presumably were derived in part from accumulated ore stocks. 

4 The accuracy of the germanium figures is questionable. 

5 Tsumeb production, for years ended June 30. 
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Table 2.—South-West Africa: Exports of metals and minerals 


(Metric tons unless otherwise specified) 


1965 


Principal destinations, 1966 


Commodity 1966 
Metals: d 
Poa ore (beryl, 10 to 12 percent . 24 1 All to United Kingdom. 
e 
Bismuth concentrate_......_kilograms.- 10,076 ______-- 
Cadmium metal: 
Contained in complex concentrate.. 276 308 United States 261; Belgium 47. 
Refined_..____-__-__..___--_------~- 24 110 United Kingdom 86; Republic of South 
Africa 10; Belgium 10. 
Cesium ore (pollucite).....- kilograms.. (1) 1,080 NA. 
Copper: 
SE straight concentrate......-. 679 8,989 Japan 8,474; West Germany 500. 
etal: 
Contained in complex concen- 8,021 4,443 Belgium 4,128; United States 315. 
trate. 
Blister. _......--_-.--------- 30,150 30,585 United States 19,877; Belgium 7,781; 
West Germany 2,927. 
Germanium dioxide. _- kilograms. - 4,591 3,732 mae States 2,783; United Kingdom 
E hed ee troy ounces. _ Oke gacel 
Lead: 
Lead-vanadium concentrate. _____-_- 9,918 12,484 West Germany 5,920; Netherlands 4,130; 
Belgium 2,434. 
Lead complex concentratea --.---- 15,245 85,191 Belgium 67,667; United States 17,524. 
Metal: Contained in complex 36,723 20,612 Belgium 19,611; United States 1,001. 
concentrate. 
Lead-zinc sulfide-oxide ore...._.._..- NA 680 Belgium 679. 
Lead-zinc mixed concentrates.._._.-.-. NA 4,026 United Kingdom 1,879; Netherlands 
l 1,094; West Germany 1,053. 
Refined lead. 70 , 982 68,055 United Kingdom 14,439; Republic of 
South Africa 11,151; United States 
10,815; Italy 9,895; Japan 3,823. 
Manganese ore  ------ 24,718 Netherlands 18,235; France 6,483. 
Molybdenite. --.-------.--- kilograms.. _____- 209 All to Japan. l 
Silver metal: 
Contained thousand troy ounce. - __ 462 484 Belgium 460; United States 24. 
in complex 
concentrate. 
Commercial ailver do 198 179 United Kingdom 111; West Germany 68. 
Tantalite-columbite.......-- kilograms. - (OD. “sci desae 
Tin concentrate______.__.-- long tons. - 462 664 All to Republic of South Africa. 
GER concentrate.. ----------- 519 630 All to Netherlands. 
inc: 
Concentrate. .-..-.------------- 15,310 21,072 United Kingdom 9,483; West Germany 
oe East Germany 2,030; Belgium 
1,975. 
Metal in complex concentrate... 16,891 14,545 United States 12,641; Belgium 1,904. 
Nonmetals: 7 
Diamonds: 
emoes tuaa thousand earata . 1,432 1,530 NA. 
Industrial... do 158 164 NA. 
Otal ose cc sales die do.... 1,590 1,694 
Feldspar- EE 1,432 829 All to Netherlands. 
Gemstones, semiprecious: . 
E so ooo ose cece kilograms. - 907 68 NA. 
Amethyst aouartz _..------ do.... 5,173 41,159 NA. 
Blue ouartz E A ` ege 
Chaleedonxg ..---------- do. olr EE 
Rose oguartz. 2-22... dosis suesue 34,745 NA. 
Sodalite.--- ooo. do. 180 _....... 
Graphite: 25 occ ierg ge eee 134 134 All to Republic of South Africa. 
Lithium minerals: l 
Ambivgonite ---------- 607 12 All to Japan. 
Lepidolite- 2 ooo 154 542 Netherlands 285; United Kingdom 257. 
wh EE 1,007 1,203 United Kingdom 1,143; Japan 60. 
ECR EEN Y 31 West Germany 18; United Kingdom 9. 
A EE 49,312 80,526 Republic of South Africa 54,932; Rhodesia 
1,666; Congo (Brazzaville) 751. 
Silltmanite-kvanite 210 27 All to Netherlands. 
e Estimate. r Revised. NA Not available. 


1 Less than Lë of unit. 
Sources: 


Department of Mines, Johannesburg, Republic of South Africa. Quarterly Information Circular 


Toga Tala: October-December 1966. South-West Africa Administration, Mines Division. Mineral Statistics, 
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TRADE 


Diamond, blister copper and refined 
lead continued to account for the great 
bulk of value of the Territory’s mineral 
exports. The following table shows the 
export values of these commodities in 
recent years. 


Export value, million dollars 


Commodity SCC 
1966 


1964 1965 
Diamond. -........ 84.4 98.4 118.5 
Blister copper... 19.5 21.0 26.9 
Refined lead. ......... 10.0 20.7 17.2 


With respect to major recipients of 
exports, destinations for diamond are not 
reported; however, the United Kingdom 
generally is by far the largest recipient. 
In 1966 the four largest takers of the 
Territory's other mineral exports by value 


were the United States ($22 million of 
which blister copper comprised 76 per- 
cent); Belgium ($13.2 million for 8 items 
of which blister copper represented 56 
percent and lead-zinc concentrates 39 
percent); West Germany ($5.4 million 
for 13 items of which blister copper 
comprised 53 percent and lead vanadate 
concentrates 21 percent); and the Re- 
public of South Africa ($4.6 million for 
12 items of which refined lead, tin con- 


centrates, and various grades of salt 
comprised, respectively, 63, 30, and 6 
percent. 


With respect to imports, separate 
statistics for the Territory are not pub- 
lished. The Territory continued to depend 
on imports for fuels and cement and also 
for semimanufactures and manufactures of 
iron and steel and nonferrous metals. 


COMMODITY REVIEW 


METALS 


Tsumeb Corp. Ltd. continued to be by 
far the largest producer of metalliferous 
ores in the Territory, and the only metal 
smelter and refiner. Smelter and refinery 
production comprised blister copper, re- 
fined lead, commercial silver, cadmium, 
and black arsenic oxide. A plant for 
germanium recovery was maintained on a 
standby basis. Zinc concentrates produced 
are exported, there being no smelting 
facilities for zinc. 

Other important metal miners were 
The South-West Africa Co. Ltd. (SWAC), 
and Industrial Minerals Exploration 
(Pty.) Ltd. (IME), a subsidiary of South 
Africa Iron and Steel Industrial Corp. 
Ltd. (ISCOR). SWAC produced lead 
and zinc concentrates, the Territory's 
entire output of lead vanadate concen- 
trates, and tin-tungsten concentrates. IME 
produced tin concentrates. 

Besides the companies named, 12 other 
producers of metalliferous ores were re- 
corded at the end of 1966, mostly 
significant for output of tantalite, lithium 
minerals, and copper. There was one 
producer of manganese ore. 


Copper, Lead, Tin, Tungsten, Vanadium, 
Zinc, and Associated Metals.—Tsumeb 
Corp. Ltd.—During the company fiscal 
year ended June 30, 1967, metal sales, 
net profit, and dividends declared were 


somewhat lower than in the previous 
fiscal year. Total sales of lead, zinc, silver, 
and germanium decreased by $9.7 million 
but larger tonnages of copper and 
cadmium sold resulted in the sales values 
of these metals increasing by $4.3 million 
compared with 1966 values. Average prices 
for copper, lead, and zinc were lower 
than in 1966. A comparison of major 
financial results in fiscal 1966 and 1967 


appears below. 


Year ended June 30 


Thousand dollars 


1966 1967 

Metal sales... 78,388 72,984 
Net operating income. ...... 44,627 41,671 
Interest income. ...----..... 791 
Depreciation and write-offs.. 4,012 3,721 
Provision for South-West 

Africa income tax._....... 11,931 12,607 
Net poropt oooooooo.o..- 26,620 28,991 
Dividends declared........-.. 28,000 25,900 


Capital expenditures amounted to $2.8 
million, $441,000 less than in 1966. Con- 
struction expenditures authorized after 
June 30, 1967, totaled $3.8 million of 
which $1.1 million was for surface build- 
ings and equipment and $714,000 for 
employee housing and welfare. 

The corporation reported that on June 
30, 1967, it was employing 1,236 Euro- 
peans (whites) and 4,859 non-Europeans, 
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compared with 1,174 Europeans and 4,- 
771 non-Europeans on June 30, 1966. 

Ore reserves as of June 30, 1967, were 
estimated as follows: 


Thou- June 30, 1967 
sand Grade percent 
metric ———————-— -- 


Tsumeb mine: 


Positive ore_____. 986 4.82 10.83 2.88 
Tentative ore 
(34-41 levels). 2,425 4.12 4.94 1.59 
Kombat mine: 
Positive ore___._.. 1,270 2.66 2.16 XX 
Probable ore. ._._.-_ 1,651 1.58 2.42 XX 


XX Not applicable. 


In the Tsumeb mine positive ore was 
recalculated to the 34 level on the basis 
of additional sampling, with the result 
that ore grade in parts of the block from 
the 30 to 34 levels was found lower than 
previously estimated. Also at Tsumeb, 
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the estimate of tentative ore between the 
34 and 41 levels—a distance of 875 feet 
—was hased on preliminary drilling of 
widely spaced holes. While at yearend the 
drilling was by no means complete, it had 
established that a sharp decrease in ore 
area and metal content occurs in the 
bottom levels of the mine. 

An exploration branch was established 
in the Corporation's Geological Depart- 
ment and an expanded outside exploration 
program was begun. At the Matchless 
mine 10,513 meters of diamond drilling 
from the surface was completed. Results 
indicated two copper-bearing bodies in 
the pyritic zone, estimated to contain 
about 1 million metric tons, averaging 
1.90 percent copper and 12 percent sul- 
fur. At yearend the limits of the occur- 
rence had not been determined. A large 
acreage in the former Teco concession 
was abandoned; five selected areas were 
retained for further exploration. 


Operations of Tsumeb Corp. Ltd. 


Year ending June 30 


PPP ED 


1966 1967 
Tsumeb mine and mill: 
re mined and milled. 222-2 occ 0 metric tons. - 715,552 720,663 
Ore grade: 
CODDCR sada ok ea o il Lee lides ee percent. _ 4.24 4.06 
GO AA A SA do 12,46 10.25 
CA A A A AR do___-_ 3.58 3.26 
e seco ee A ee grams per metric ton. _ NA 61.70 
Concentrate production: 
Lead concentrate: 
Gross weight o ooo metric tons. - 141,820 120,888 
Metal content: 
ODDE A AC es percent. _ 6.82 6.93 
Lo A IN EE EA A De eyes do___- 56.42 54.03 
el grams per ton. . 105 102 
Copper concentrate: 
Gross A EE 45,439 48,052 
Metal content: 
A Leh ee percent. _ 40.00 37.07 
Deaden ao a a A ate do___- 9.10 8.66 
SVT ee eae grams per metric ton. _ 658 565 
Zinc concentrate: 
OR metric tons. - 20,803 17,755 
Metal content: i 
NN EE percent. ._ 57.80 56.95 
eeh da a o ee do. 1.16 1.25 
Mill recovery (in all concentrates): 
TEE percent of metal in ore milled. - 91.79 89.46 
ri A A O EE do 94.41 94.05 
Eet do 46. 98 43.05 
Kombat mine and mill: 
Ore mined and milled: 
Ën EE metric tons. - 237,750 312,620 
Metal content: 
ODDG! suis oe eee ta percent. - 1.87 2.51 
A EE EE do. 2.12 1.85 
SUVs ot oe Ree grams per metric ton. . NA 18 
Concentrate production: 
Copper concentrate: 
Gross weight... metric tons. - 10,843 22,810 
Metal content: 
ODDEF ces or A eee ee percent. . 35.75 32.15 
EE do 5.95 3.82 
Silver cose sot oak cae ee eee eae grams per metric ton. . 275 322 


See footnotes at end of table. 
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Operations of Tsumeb Corp. Ltd.—Continued 


Year ending June 30 


——— 


1966 1967 
Kombat mine and mill —Continued 
Concentrate production—Continued 
Lead concentrate: 
Gross weight... metric tons. _ 6,040 6,997 
Metal content: 
EE ebe a e percent.. 6.47 4.90 
BT, BEE do 69.01 67.14 
SVR AAA grams per metric ton. . 75 
Mill recovery (in all concentrates) 
o A oe a percent of metal in ore milled. _ 95.93 97.70 
Lead A A AE 95.33 96.13 
Total ore milled- -------------------- thousand metric tons__ 953 1,033 
Total concentrate output. o coco do 225 217 
Total recoverable metal content of concentrates produced: 
o se a ee eee ee metric tons. _ 29,457 32,287 
MOB A A A ner tees do.-.. 80,558 70,765 
KA EE do 9,993 8,403 
CaàadmiümM EE do. 168 256 
ROLLY OF oe a tee cn eee hee ete A kilograms. _ 47,170 45,098 
Smelting and refining: 
Copper concentra igi smelted. ------------------- metric tons. _ 54,542 72,258 
Average assays: 
y A ee it Reet ee percent. _ 39.51 35.41 
e BEE do. 8.39 7.16 
DLV GR ci wes ee si ee ee et grams per metric ton. _ 594 476 
Blister copper produced- -..-.------------------- metric Long. -—_----.- 34,187 
verage assays 
on percent. . 98.41 98.76 
E ¿cuate e grams per metric ton. . 1,323 1,151 
Lead concentrates smelted -------------------- metric tons__ 131, "813 130, 626 
Average assays: 
REESEN percent. _ 6.61 6.91 
ee EE do 56.18 54.40 
KEE grams per metric ton. . 112 120 
Refined lead. reduced EENG metric ton. . 73,873 73,552 
Average lead assay... -a-n percent. _ 99.998 99.998 
Commercial silver produced... oo o kilograms. - 7,339 6,892 
Average silver assay________________----_-_----- percent __ 99.90 99.90 
Cadmium plant: 
Blast furnace bag house dust processed..___._.-.. metric tons. _ 3,222 4,821 
Refined cadmium produced 00220. kilograms. - 76,643 165,897 
Average cadmium assay ------ ooo. percent. _ 99.987 99.7 
Sulfuric acid plant: 
ulfuric acid produced----------------------- metric tons. _ 1,007 1,538 
Arsenic plant: 
Bag house dusts processed__________.._.-_-__------ do...- NA 9,330 
Black arsenic oxide produced. ooo. do 3,253 3,175 
Average assay- ---------------------- percent As2Q3__ 97.47 NA 


NA Not available. 


Source: 


The South-West Africa Co. Ltd. 
(SWAC).—In the fiscal year ended June 
30, 1967, ore hoisted from SWAC’s Berg 
Aukas mine totaled 148,660 tons from 
which 32,577 tons of waste and 3,094 
tons of massive sulfides containing 48 
percent zinc and 11.3 percent lead were 
hand-sorted, and 112,990 tons were 
milled. The tonnage milled yielded 9,834 
tons of lead vanadate concentrates averag- 
ing 17.8 percent vanadium pentoxide; 
5,960 tons of sulfide concentrate averag- 
ing 48 percent zinc and 15.3 percent lead; 
and 19,731 tons of silicate concentrate 
averaging 48.8 percent zinc and 2 percent 
lead. The vanadate and massive sulfide 
tonnages compare with 12,882 tons and 


Tsumeb Corp. Ltd. Annual Reports, 1966 and 1967. 


4,191 tons, respectively, produced in the 
previous fiscal year. The marked drop in 
this production was accompanied by in- 
creased production of zinc silicate con- 
centrates. This situation resulted from 
the more oxidized nature of ore available 
for mining in 1967 and depletion of 
vanadiferous muds in orebodies between 
the 5 and 8 levels. 

On June 30, 1967, Berg Aukas ore 
reserves were estimated at 1.9 million 
tons averaging 0.7 percent V2Os, 5 per- 
cent lead and 24 percent zinc. The com- 
parable figures for the previous fiscal 
year were 1.4 million tons averaging 0.9 
percent V2Os, 5 percent lead and 25 per- 
cent zinc. 
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Two important decisions were taken 
for Berg Aukas during 1967. It was decided 
to sink a new shaft from the surface to 
open up the mine in depth, and in prin- 
cipal a long term contract for sale of 
Berg Aukas dump residues and zinc silicate 
concentrates was agreed with Kiln 
Products Ltd, which would build and 
operate a Waelz kiln near the mine. 

At the Brandberg West open pit mine 
451,195 tons of ore were broken in 1967, 
of which 86,561 tons were milled for a 
recovery of 641 tons of concentrates, 
averaging 28.33 percent tin and 24.23 
percent tungsten trioxide. Exploratory 
diamond drilling begun earlier was con- 
tinued and ore reserves were increased 
significantly. As of June 30, 1967, reserves 
were estimated at 2,223,000 tons averaging 
0.18 percent combined tin and tungsten 
trioxide, including 989,000 tons contain- 
ing 0.22 percent of the metals in the 
previous ore reserve area. 

Other Operations——During its 1966- 
67 financial year South African Iron and 
Steel Corp. Ltd. (ISCOR) organized 
Imcor (Pty.) to exploit the Rosh Pinah 
zinc deposit in the Hunz mountains of 
South-West Africa about 9 kilometers 
north of the Orange River. The zinc 
deposit with some lead, contains 3.6 mil- 
lion tons of ore with zinc content estimated 
at 5.8 percent. An additional 1.5 million 
tons of ore is indicated. A concentrator 
will be built near the deposit, with 
designed daily concentrate capacity of 
272 tons for zinc and 23 tons for lead. 
Production is scheduled to begin in Jan- 
uary 1969. The zinc concentrate will be 
processed in South Africa by Zinc Cor- 
poration of South Africa Ltd. (Zincor). 
The Imcor and Zincor facilities will pro- 
vide ISCOR for the first time with zinc 
both mined and processed within the area 
under South Africa’s control.’ 


NONMETALS 


Diamond.—Virtually the entire diamond 
production of the Territory is accounted 
for by the DeBeers controlled company. 
The Consolidated Diamond Mines of 
South-West Africa Ltd. Co. (CDM), and 
CDM subsidiary companies. At the end 
of 1967 the direct interest of DeBeers 
(DeBeers Consolidated Mines Ltd.) in 
CDM was 97.83 percent. CDM exploits 
ancient raised diamondiferous sea beaches 
situated a short distance inland from the 
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present shore line of the Atlantic Ocean, 
and extending parallel to the shore 
from the mouth of the Orange River 
northerly up the coast 100 kilometers or 
more. The CDM subsidiaries exploit and 
explore themselves or through CDM the 
foreshore (strip of beach between high 
and low tide) and the seabed offshore. 
At yearend 1967, CDM and its subsidiaries 
employed 6,251 persons, 509 more than 
at yearend 1966. 

Consolidated Diamond Mines of South- 
West Africa Co. Ltd.—The following 
tabulation summarizes CDM operations 
in CDM’s Area No. 1 in 1966 and 1967. 


1966 1967 
Overburden stripped 
thousand cubic meters__ 15,872 14,197 
Gravels mined and 
screened__________- do 5,175 4,712 
Carats recovered thousands.. 1,504 1,446 
Average size of diamonds | 
recovered________-_ carats __ 0.96 0.90 
Cost per cubic meter of 
gravel mined and screened 
dollars. _ 3.12 3.36 
Cost per carat 
recovered______.__- do. 10.74 10.94 


The decrease in average size of dia- 
mond recovered resulted from efforts to 
mine on the basis of average grade of 
ore reserves. The increases in cost per 
carat and cost per cubic meter were due 
to substantial wage increases. 

All 18 field screening plants operated 
during 1967. Tests on tailings from these 
plants indicated that losses were occurr- 
ing, mainly as “locked” diamonds ce- 
mented into discarded nodules. A crush- 
ing plant was designed to handle such 
material and was expected to be com- 
missioned in 1968. 

The profit of CDM and subsidiaries be- 
fore provision for tax was $117.8 million 
in 1967 compared with $111.8 million in 
1966. Provision for tax amounted to $41.8 
million in 1967 and $43.2 million in 1966. 
Total dividends declared were $29.3: mil- 
lion (1967) and $33.2 million (1966). 

Foreshore Mining.—Between July and 
December 31, 1967, stripping in the 
foreshore area totaled 1,140,000 cubic 
meters and 315,000 cubic meters of 
material was screened, yielding 64,994 
carats. The average stone size was 0.49 
carat and costs were $2.79 per cubic meter 
of gravel screened or $13.54 per carat re- 
covered. 


3 Metal Bulletin (London). No. 5283, Mar. 19, 
1968, p. 18. 
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Improvement in mining techniques 
continued, and a successful routine was 
established for mining the upper half of 
the beach. Efforts were made to develop 
techniques for mining the lower half. 
While mining operations on the beach 
were profitable in 1967, available reserves 
were small because mining was limited 
to the upper part. 

Sea Mining.—During the period July 1 
to December 31, 1967, operations in sea 
mining concessions yielded 67,035 carats 
from 54,993 cubic meters of material 
processed, at a cost of $70.87 per cubic 
meter treated or $58.13 per carat re- 
covered. The average size of diamond 
recovered was 0.40 carat. 


A large new mining unit “Pomona” 
was engaged in determining mining re- 
coveries and improving mining techniques. 
The prospecting vessel “Rockeater” under- 
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took sampling in Chameis Bay and else- 
where. Construction of a new tug 
“Chameis” was nearing completion at 
yearend. At yearend the underwater min- 
ing still was not on a profitable basis, and 
the losses from these operations were ex- 
ceeding profits earned from the beach. 


MINERAL FUELS 


Late in the year Southern Oil Explora- 
tion Corp. (SOEKOR), owned by the 
South African Government, and formed 
to promote oil exploration, established an 
affiliate, SOEKOR, SWA, in South-West 
Africa and reportedly received a prospect- 
ing license from the SWA Administration. 
Although earlier some oil prospecting had 
been undertaken privately, the develop- 
ment was regarded as the start of a formal 
South African  Government-supported 
effort to find oil in South-West Africa. 


The Mineral Industry of Spain 


By Justin B. Gowen * 


Spain’s mineral industry in 1967 con- 
tinued to expand along with the rest of 
the country’s economy, spurred by new 
capital investments under the Spanish 
Economic and Social Development Plan 
for 1964-67, which included substantial 
incentive for investment in the minerals 
and metals industries. Preliminary esti- 
mates indicate an average increase of 11 
percent in Spain's Gross National Product 
(GNP) to $23.4 billion at current prices 
(5.1 percent and $20.8 billion at constant 
prices). 

To compromise some of the serious im- 
balances in supply and demand, and the 
resulting deficits in balance of payments, 
caused by the rapid growth of the econ- 
omy since 1958, the Spanish Government 
enacted a number of decree laws covering 
nearly all phases of the economy. Decrees 
of special interest to the minerals indus- 
tries included the following: Order of 
October 17, 1966, issued by the Ministry 
of Industry revising the National Steel 
Program to reflect increased steel con- 


sumption estimates for 1968 through 1972 
and projecting consumption requirements 
through the year 1975. Decree of Decem- 
ber 23, 1966, issued by the Ministry of 
Industry establishing minimum sizes and 
technical requirements to be met by plants 
in certain industrial sectors for installation 
benefits. 

Decree of March 9, 1967, issued by the 
Presidency of the Government creating 
the Empresa Nacional Hullera del Norte, 
S.A. (National Northern Coal Mine En- 
terprise, Incorporated) as an Instituto 
Nacional de Industria (INI) controlled 
firm. 

Decree Law No. 11 of July 27, 1967, 
granting fiscal incentives to consolidation 
of Spanish firms and restructuring of 
Spanish Industry. This decree offers a 
wide variety of tax exemptions for reor- 
ganization through mergers, associations, 
or the restructuring of individual firms 
and is designed to rationalize operations 
by small and/or inefficient companies. 


PRODUCTION 


During 1967, important gains were 
shown in the output of aluminum (15 
percent), pig iron (24 percent), crude 
steel (18 percent), zinc (23 percent), ce- 
ment (11 percent), potash (14 percent), 


fluorspar (8 percent), and petroleum re- 


finery products (31 percent). 


1 Foreign minerals specialist, Division of 


International Activities. 
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Table 1.—Spain: 


MINERALS YEARBOOK, 1967 


(Metric tons unless otherwise specified) 


Production of mineral commodities 


Commodity 1963 1964 1965 1966» 1967 P 
Metals: 
Aluminum: 
¡A ee oh eee eee 11,819 6,772 * 4,168 NA NA 
SI dk EE 45,488 49,644 r 51,906 60,799 69,761 
Aluminum alloy8- ~~~ ++ -_- eee 13,860 21,915 25,067 NA NA 
Antimony: 
Content of antimony concentrate.________________- 59 54 86 91 122 
Smelter oroduetion. o o ooo 853 287 167 NA NA 
Arsenic trioxide___._______.______-._____.--______---- | 146 143 119 112 129 
Bismuth: 
Content of eoncentrate ----------- kilograms.. 4,000 _--... -.---- ------ ------ 
Smelter production... do. 11, 719 1,898 140 NA NA 
arado be do 54,100 60,219 * 62,082 NA NA 
opper 
Content of ore mined Sil Os saad oe ates cae A 6,835 r9,872 r8,776 17,317 18,118 
Concentrate occ ooo 13,126 14, "139 16, "186 NA NA 
Content of eoncentrate --------2------------ , 82 2,650 2,897 NA NA 
Content of precipitates. ooo o 202. 2,976 2,744 r2, 749 NA NA 
Copper sulfate_ oo ooo 6,863 4,565 °6, 026 2,134 7,955 
Blater EE 28,513 21, "405 r 31,023 18, 772 80,291 
Refined: | 
Electrolytic- oo o eo ooo 48,172 46,710 r 47,029 r 50,681 67,470 
Fire refined o o oo ooo cono. es , 82 3,254 r 11,683 17,994 4,245 
geet LOA cd a EE 49,993 49,964 r 58,712 : 68,675 71,715 
old: 
Content of ore mined for gold_..______troy ounces.. 15,625 23,534 r 8,295 NA NA 
Metal produced, including byproduct recovery 
troy ounces.. 27,991 27,601 8,874 NA NA 
Iron and steel: e 
Iron ore: 
Gross weight .-.-------------- thousand tons.. 5,198 5,107 r5,691 5,069 5,085 
Iron content.._______._- eS cease ect, yee do. ,558 2,529 r2,764 2,488 2,528 
Pig el ee ee oes! Ee do. 1,911 1,908 r2,338 2,158 2,684 
Ferroalloys: - 
Ferromanganese and ferrosilico manganese 
thousand tons.. 28 33 38 r 39 42 
II -222-22-22 do 28 16 15 26 22 
KEE eege A A do 17 17 16 18 16 
Total cuisine do do 73 66 69 r 83 80 
Steel: | 
Ingots and castings.____..____________- do. 2,492 8,150 3,516 r3,897 4,594 
Rolled products: 
Railway track material... do. 184 118 98 91 82 
Heavy sections... --------------- do 250 428 556 Lt 1.495 
Light eectiong. ---------------- do. 285 297 688 770 i 
Wire rode do 149 149 431 400 337 
Ingots and semimanufacture, tor tubes 
thousand tons.. 22- —-.---- 63 74 49 
A a o as do.-.. 118 75 173 169 201 
Platos and sheets: | 
EE do 801 879 415 gh 538 
Medium o o o. do.... 36 41 52 48 
Sheets, hot rolled._-._____.__... do 233 283 271 253 527 
Wheels centers and axles__________- do 15 18 24 18 NA 
EI A ee a ae ete do 17 91 345 362 NA 
Semimanufactures for sale_______._.. do...- 275 386 50 32 NA 
Total rolled products___________- do.... 1,878 2,265 3,161 3,217 NA 
Rough castings__.._.___._...._____-_-_-- do___- 36 26 106 95 NA 
Rough foreingg oo. ----- do 51 56 186 86 NA 
Selected end products: 
Sheets, cold rolled ----------- do 82 100 118 r 379 381 
Tin plate AR AA RA A AA do 59 55 93 r 94 NA 
WTO a ds can eee do 84 56 r 100 117 NA 
Content of ore and concentrate. o... 62,194 58,383 r 56,640 62,391 62,623 
Refined: 
Primary AA A eh n 62,084 57,994 r 53,815 55,184 52,117 
Secondary __________-_-.-_.-.._--_--____----- N 4,500 8,790 5,600 ,670 
Ke CT see ee elie ee eee NA 62,494 : 62,565 60,734 58,787 


See footnotes at end of table. 
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Table 1.—Spain: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966» 1967 » 
Metals—Continued 
Manganese ore ooo 15,298 16,113 "17,461 19,004 8,885 
Mercury: 
Content of ore mined____________- 76-pound flasks.. 55,617 79,212 r 74,134 69,648 50,416 
METAL ro I do. 56,954 78,322 * 74,661 r 70,054 49,227 
A eg thousand troy ounces.. 4,955 2,315 rt, Oe NA NA 
in: 
Content of ore and concentrates________- long tons.. 158 91 r 111 129 113 
A ____.__.--.-_--_-____.-___.____-- do 1,286 1,774 *1,787 2,957 1,528 
Solder AA RS aa ak Sig els ca utd do___- 610 480 647 864 851 
Titani 
TiO: content of ore and eopneentrgate 24,829 21,478 *9,982 r 20,958 18,568 
TiO: produced. -------------------------------—- 6,434 6,615 r7,274 "10,390 11,472 
Tungsten: 
WOs content of ore and concentrate_______________ 88 22 42 58 96 
EE 72 88 27 NA NA 
rre oxide (UsOs) content of ore ooo 220 -- r 91 116 NA NA 
nc: 
Content of ore and concentrate- -.---_------------- 91,788 88,459 r 39,266 55,029 59,107 
Metal: 
(el: ke A II aa 64,730 64,431 r 53,516 55,592 69,664 
a A A A NA 1,500 1,830 2,724 2,480 
Total. a at el de tal NA 65,931 r 55,346 58,816 72,094 
Nonmetals: 
o A IN te ea ees 48,864 59,133 r 55,465 NA NA 
Cement: hydraulic: 
Natural.. -2-2-2-2 thousand tons. . 595 383 r 337 NA NA 
Portland and other ` do 7,153 8,117 9,882 11,807 13,099 
pas A Roe tree POS thousand cubic meters.. r 92 91 1 NA NA 
ays: 
Bentonite. EEN 14,169 14,467 17,879 NA NA 
e TEE thousand tons. - 208 141 147 NA NA 
Oth ceo or a thousand cubic meters.. 2,186 2,480 NA NA NA 
Dolomite.- ee eee do 119 177 ` 143 NA NA 
Pelgspar AA Soe cee A 12,677 16,730 * 25,570 NA NA 
Fertilizers: 
Crude: 
Potash: 
Crude natural salts, gross weight 
thousand tons.. 1,848 2,151 2,643 38,094 3,542 
K:0 content.____._____________-_- do___- 800 345 r 431 485 571 
Processed or manufactured: 
Nitrogenous (nitrogen content): 
Ammonium sulfate___.___- thousand tons. - 106 130 r 187 153 221 
Calcium-ammonium nitrate._._____- do_._- 67 76 r 92 80 197 
Ut iio e do 2 15 22 31 23 
Other NA do 2 6 24 NA NA 
AAA A aa do____ 177 227 275 NA NA 
Phosphatic. (Po. content) ---...------- do___- 326 327 r 351 304 290 
Potassic (K:205 content): 
Potassium chloride_..__..______--- do. 260 292 r 882 418 506 
Potassium sulfeate -.---------- do____ 80 86 47 NA NA 
TOMA od ia do___. 290 328 429 NA NA 
Fluorspar: 
Acid gerade. _.-.---------------- thousand tons. _ 104 123 166 167 181 
Metallurgical erade --------------------- do 49 26 55 - 57 62 
d Ke CEA do 158 149 r 221 r 224 243 
LÉI A d EES thousand cubic meters. 279 691 930 NA NA 
GY DOU EE do.... 1, 901 1,405 1,522 NA NA 
Industrial A A A 6,798 8,569 7,817 NA NA 
Lime 
Hvdrauite ooo coc. thousand tons. . 249 72 104 NA NA 
ANO do 212 r 241 253 $NA NA 
NAAA EA II do. 461 r 813 357 NA NA 
Limestone. - ooo. thousand cubic meters.. 11 ,191 12,743 14,305 NA NA 
Magnesite.___.._________.-__________.- thousand tons. _ 85 93 101 NA NA 
Marthe ` -22220 ---------- thousand cubic meters. _ 52 60 14 NA NA 
ar ie ee cena Sere es hee a ene o... 2,288 1,786 1,688 NA NA 
TA EE 15,208 20,170 21,248 NA NA 
Pumice- a eee ,529 2,298 56,335 NA NA 
Quart? EE thousand tons. . 97 r 146 NA NA 
Quartzite_ 0... thousand cubic meters. . 224 294 171 NA NA 


See footnotes at end of table. 
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Table 1.—Spain: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1963 1964 1965 1966» 1967» 
EE ontinued 
t: 
Rock... ook ooo cee oes E Nd eu Ni thousand tons.. 699 733 r 795 NA NA 
OC AMA A ee 999 1,191 *1,062 NA NA 
Oda a E do... 1,698 1,924 ' 1,857 NA NA 
Sand, industrial__-.__......_.. thousand cubic meters. - 607 477 548 NA NA 
Sandetone coco do 452 871 514 NA NA 
Sepiolite (meerschaum), saleable. -------------- 10,940 16,000 10,126 NA NA 
Serpentine....__.__.__.___._____-__.__. cubic meters. _ 516 1,008 1,304 NA NA 
Silica and silica sand... __ thousand cubic meters 288 849 275 NA NA 
ONG AAA AA oe ee ara de do. r 102 43 r71 NA NA 
Sodium sulfates, natural: 
Glauberite, "Na2804 Gontent 2222an 2,517 4,085 6,006 NA NA 
Thenardite, NaSO, content... 38,465 42,486 41,411 NA NA 
Stone, dimension and crushed, n.e.s.? 
thousand cubic meters.. "1,151 1,011 1,088 NA NA 
Sulfur and pyrites: 
Pyrites, all types: 
Gross weight____._..______.._- thousand tons.. 2, 027 2,898 r2,424 *2,418 2,291 
Sulfur content.. o coco do. 966 1185 "1,149 r1,182 1,087 
Elemental sulfur all types..__.......___-.-- do...- 69 77 43 NA NA 
Talc (eteaitei. ee 27,503 26,807 * 27,817 NA NA 
TRON AAA A es E EES 10,187 11,346 11,912 NA NA 
Mineral Pruels: 
Asphalt, oaatural coco 7,800 9,700 13,330 NA NA 
Carbon black... E EE 1,300 1,500 , 700 NA NA 
Anthracite- ooo. thousand tons.. 2,778 2,680 2,775 2,747 2,774 
Bituminous..__.___.___.____.__.______._._._. do.... 10,185 9,515 10,168 10,050 9,571 
TEE do. ,591 2,604 *2,778 ,632 2,686 
Bitueninous shale. ee llo cate o... 811 712 630 224 NA 
Distillation and refinery products 
From coal: 
Coke: 
High temperature (coke oven) 
thousand tons.. 2,752 2,569 r2,755 2,796 2,885 
Low temperature (gas bouge)... do... 199 180 88 71 52 
Liquid or. do... r 121 r 114 r 120 71 93 
Naphthaline EE do. 6 5 4 7 6 
Crude benzol .....--.------ thousand tons... . 182 170 r 184 194 199 
ii products: 
See toluene, xilene, and solvent 
Rea pe A Wee SON ER EA 180 126 189 144 150 
Other SCHEER oils, ammonia 
compounds) thousand tons. _ 49 87 TT 48 36 
From bituminous shale: 
U E EE do 45 49 52 NA NA 
Solvents... ... enn e ne en A do. 38 80 80 NA NA 
Lubricants- ooo... do...- 50 64 : 75 NA NA 
Nonlubricating oils........-...-...... do...- 5 5 9 NA NA 
Paraffine.. -2222an do 8 5 4 NA NA 
TOMA ai dd da do.... 141 153 140 NA NA 
From petroleum 
Dry jai AM A do. 88 100 r 128 128 182 
Liquid petroleum gases.....---.--.--.-- do 240 326 r 379 424 467 
Gasoline -2-22-22 do.... 1,045 1;217 r1,471 1,645 2,228 
Jet fuel: e od dp. 182 160 r 226 232 497 
Keroeine ..aa0a auauua do 351 398 r $19 427 378 
A EE do 1,968 2,488 r2,643 r3,407 4,425 
Diesel ol 2.220000 do 254 284 r 220 289 334 
A A AA do.... 4,772 5,622 *6,715 7,770 9,983 
Lubricanta- o. .oooooocoeceooo..- do. 8 44 r 48 141 159 
Nonlubricating oils. ...._-..........-..- do___. 19 18 r 84 39 26 
Asphalt- AA AS do. 264 331 856 239 196 
Oti Sn eh le deed cree beets do. 104 233 r 223 526 1,223 
TO EE do 9,818 11,171 "12,762 r" 15,217 20,048 
Gas, manufactured... -.--------- million cubic meters. . 400 401 422 463 542 
Fuel briquets_____..____..-._._------- thousand tons.. 1,193 1,054 r 844 r 609 480 
Electric energy: 
Pyare ee million kilowatt hours.. 21,139 20,646 19,845 26,470 22,089 
TOMA BEE EE 4,758 8,880 13,571 10,276 17,924 
A A a OSR 25,897 29,526 33,416 36,746 40,013 
e Estimate. P Preliminary. r Revised. NA Not available. 


1 Excludes copper-uranium ores. 
2 Including production from imported ores and concentrates. 
3 Includes basalt, diabase, fonolite, granite, ophite, porphyry, and tuff. 
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TRADE 


Although final official trade statistics 
were not available for 1967, preliminary 
data indicate no significant change in the 
role of mineral commodities in total trade 
compared with 1965 and 1966 figures as 
shown in the following tabulation: 


Minerals 
Value (million dollars) com- 
a A KÁ — modi- 
Mineral ties’ 
com- Total trade share of 
modities total 
(percent) 
Exports 
1965---..-.-..- 152 966 16 
1966.---.-....--.- 150 1.254 12 
Imports: 
1968 23252225 877 3.008 29 
1966. ..-...... 946 3.572 26 
äer Doze 
EN E — 725 —2.087 XX 
1966 EE — 796 —2.818 XX 
XX Not applicable. 


Table 2.—Spain: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals: 
Aluminum and alloys: 
SCTAD cosacos eke es 94 
Unwrought. ooo - 308 
SBemimanufaetureng 2,021 
Antimony metal, all forms. .__.._.-_....-- 50 
Bismuth metal, all forms....kilograms. - 1,814 
Cadmium metal, all forms....... do Se 9,852 
Chromium otilde. ____.._l_] do.... 2,495 
Copper ane alloys: 
Matte. EE 235 
Ser vo EE EE 195 
Unwrought and semimanufactures.. 14,023 
Iron and steel: 
Iron ore, exclud- thousand tons.. 1,234 
ing roasted pyrites. 
Roasted pyrites. -...-..-....- do 712 
E A el cee 18,426 
Pig iron and cast thousand tons. - 110 
iron. 
Ferroalloys: 
Ferromanganese........ do...- 7 
1 sc ook cece su do 3 
Steel: 
Primary forms. _____.-. do. (2) 
Semimanufactures: 
Shapes.__....__.-- do. 5 
Plates and sheets..._do. .. - 3 
Other... do 9 
Lead and alloys: 
Unerougbt o ooo. 317 
Semimanufactures________..____-- 26 
Magnesium, scrap._____.__._.___----- 15 
Mercury: 
Metal. ....-...... 76-pound flasks 64,781 
OX TT oie oat eh ed eet ee etd 112 
Molybdenum, all forms. ...-. kilograms.. -_....-.- 
Nickel, all forms. __._......_...------ 15 
Selenium ee ee kilograms. - 295 
A 1,046 
Tin: 
SOrD An long tons. . 118 
EE and semimanu- do...-. r 66 
a S 
Titanium: 
Ore and concentrate (ilmenite) __-__- 19,108 
Orde ouesse aede td 1,795 
Tungsten: 
Ore and concentrate____________-- 246 
Metal, all forms. ....-.-. kilograms..  -.--.... 
Uranium oreg `... 2a- -------- do___- 25 


See footnotes at end of table. 


1966 


= op op wt em ou 


519 
17,914 


90 


Principal destinations, 1966 


West Germany 86; United Kingdom 29. 
Colombia 100. 

India 1,000; United States 980. 

All to the United States. 


All to Sweden. 


All to the United Kingdom. 
United Kingdom 148; Japan 70. 
None 11,957; West Germany 


United Kingdom 227; West Germany 204. 


West Germany 488. 

United Kingdom 3, 598; United States 
2,989; Australia 2, 201; Italy 1,055. 

Japan 30; United Arab Repu lic 29; 
Italy 11. 


United States 2. 
United Kingdom 4; West Germany 4. 


United Kingdom 18; Netherlands 6. 


United Arab Republic 3; France 1. 

Argentina 2; France 1; Chile 1. 

France 4; Switzerland 1; United Arab 
Republic 1. 


Portugal 122. 
Andorra 19; Liberia 4. 
United States 14; Canada 6. 


West Germany 11,835; United States 
7,861; United Kingdom 6,672; Japan 


5,168. 

Netherlands 59; Sweden 15; West 
German : 

Netherlands 66. 

Sweden 14. 

All to West rman ye 

U.S.S.R. 500; West Germany 890. 


United Kingdom 15; West Germany 8. 
United Kingdom 36; Colombia 6. 


All to France. 
United States 944; Brazil 520. 


West Germany aie once Kingdom 17. 
Netherlands 13,9 
All to tea” 
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Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


Metals—Continued 
Zinc and alloys: 
Ore and concentrate._____________- 


Unwrought and semimanufactures. _ 
Other: 
Ores and concentrates, DER... 
Nonferrous waste--.--.........-- 
Inorganic bases, nen... 
Metals, n.e.s.: 
Scrap.....--.-..--._--.----- 
Ingots and semimanufactures. _ 
Nonmetals: 
Abrasives: 
Siliceous earths and pumice.___._._.. 
Grindstones and whetstones. _...-.-. | 


Asbestos cement products. ---.2.-....- 
Barite and witherite, crude or ground. Ee 
Cement, hydraulic... -__-.-------- 
Clays, clay products and refractory 
products, n.e.s.: 
Crude: 
China clay (kaolin), crude or 
calcined. 

Bentonite 


Construction materials: 
Building bricks__.___...____-_- 
Other nonrefractory..-.-..-....- 


Refractory construction mate- 
rials, n.e.s 
Dolomite, crude, calcined or tarred. ___- 
Fertilizer materials: 
Natural, animal or vegetabie `. 
Manufactured, except ammonia: 
Niros enous (ammonium sul- 


Phoephatie 
hosphates 
phosphates. 
Potassic: 
Potassium chloride. .....-. 


and super- 


Potassium sulfate........-. 


Ammonig -2-2-2202 -anM 
¡GT AAA A 
ID AAA eer 


Gypsum 

Lime, hydraulic. ___._._--.----.--.--- 
Magnesite, natural, crude or calcined _ _ - 
Mica products. _______.__--_.-_.----- 
Pigments, mineral. _...........-.-....- 
Pyrites, unroasted______ thousand tons. . 


Quartz and quartzite....._______.___-- 


Stone, sand, and gravel: 
Marble and other calcareous. _____- 


Flint, gravel and crushed stone.... - 
Sand, natural, not mineral-bearing. - 
Slate: 
Crude or rough cut. ....-...--. 
Slate products... .----....-.---- 
Sulfur, elemental all types. ....._....-..- 
Talc and soapstone. ___.__._-...._-_-- 
Other: 
Meerschaum, amber, and jet... 
Crude nonmetals, pen... 
Mineral fuels: 
Coal, coke and 
briquets. 


See footnotes at end of table. 


thousand tons. . 


1965 


r 19,114 


8,829 
r 1,002 


r 32 
61 
803 
115 
1,923 


49,935 
11,392 


:25,106 


3,247 
6,562 


7,631 
13,395 


3,460 
2,083 

334 
1,497 


64,897 


395,223 
7,470 


13,073 


4,311 
30,168 


337 


2,945 
e 


2,624 
1,620 


13 


1966 


965 
213 


308 


49,040 
15,598 


18,512 


1,722 
11,370 


6,035 
9,766 


mm ep ass en om 


66 , 448 


445,151 
7,450 
2,711 

800 

130 ,373 


Principal destinations, 1966 


France 2,585; West Germany 2,509. 
Italy 160; Colombia 52. 
West Germany 800; Italy 600. 


France 13,500. 
West Germany 285. 
Sweden 50 


NA. 
NA. 


Cuba 419; United Kingdom 330. 
klech Germany 50; Portugal 33; Chile 


Andorra 228; Liberia 27. 
Italy 35,060; United Kingdom 8,899. 
Andorra 11,751 


West Germany 13,950; Netherlands 


,0 
France 1 ,093; West Germany 600. 
Andorra 5, 616; France 2,577; Italy 1,285. 


Andorra 5,402; France 627. 
Algeria 2,571; France 2,127; Tunisia 


1,368. 
Cuba 1,003; Algeria 901. 
United Kingdom 3,216; Portugal 439. 


Cuba 30,000; Bulgaria 28,143; United 
Arab Republic 4,805. 


Norway 81,118; Italy 71,255; Poland 
60,840 


United States 3,050; Algeria 2,350; 
Morocco 2,050 

All to Greece. 

All to France. 

United States 100,561; West Germany 


22,997. 
Andorra 2,975; Philippines 370. 
Andorra 451; France 42. 
West Germany 11,459; France 2,424. 
Turkey 6; Belgium-Luxembourg 3 
France 415; Belgium 77. 
West Germany 526; France 125; 
Denmark 56. 
der sl See Sweden 9,730; Norway 


Norway 69; Japan 40; Denmark 39; 
Iceland 38. 


Italy 6,532; France 1,807; West 
Germany 1,727. 


Andorra 18,195. 
France 4,492. 
All to Morocco. 
Argentina 3. 


France 3,040; United Kingdom 2,806. 


Portugal 11. 
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Table 2.—Spain: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 
Mineral fuels—C ontinued 
Petroleum: 
Refinery products: 

Gasoline... thousand tons. . 
Kerosine... do...- 
Distillate fuels._._____-_ do 
Residual fuel ole ` do... 
8 ------------- O.. 

Nonchemical coal and petro-..... do. 


leum wastes. 


1965 


1966 


Principal destinations, 1966 


United Kingdom 129; Portugal 35. 
India 182; N etherlands 23. 
Netherlands 90; West Germany 25. 
Italy 187; United States 138; United 
E, Kingdom 93. 


Portugal 21; M TOER 15; Congo 
(Kinshasa) 1 


Imports of metals and minerals 


(Metric tons unless otherwise specified) 


NA Not available. 1 Less than Le unit. 
Table 3.—Spain: 
: Commodity 
Metals: 
Aluminum: 
Bauxite. --------0000ooooooocoo-- 


Alumina and aluminum hydroxide.. 


Metal and alloys: 
SEPAD EE 
Unwrought.___..__..-.-.-_-- 


Semimanufactures______...._- 


Antimony: 
Ore and concentrate._.__________-- 


Metal, all forms. ._.-..-...-..---- 
nic: 


EG SEENEN 
Bismuth- 2222 LLL 


Cadmium: Metal, all forms. ` kilograms. - 
Chromium: 
Chromite .--------------020---- 


Oxides and hydroxide...._.......--. 
Metal, all forms_------ kilograms. - 


Copper: 
Ore and concentrate. -....-------- 


Oxides and hydroxide____.______-_- 
Metal and alloys: 
a ee 
Blister and other unrefined... . 
Refined, unerought 


Master alloys 


Semimanufactures. -.--.---.--- 
Gold and gold alloys: 
Bullton. --.-.------ troy ounces. - 


Iron and steel: 
Iron ore and concentrate: 
Iron ore. ...... thousand tons. . 
Roasted pyrites. _._.._..- do... 
Iron oxides and hydroxides. Më 
Iron and steel scrap...-.-.--- do 
thousand Lona 
Pig iron and ferroalloys....- do 


See footnotes at end of table. 


1965 


85,236 
115,517 
170 
16,897 
9,032 
708 
225 
273 
1,267 
5 

12 
12,867 
29,576 


107 
7,228 


70 


22,865 


8,815 
142 


17,513 
11,652 
13,731 
70 
18,200 
432,717 


353 


bh ` 


1,608 
431 


25 


1966 


77,552 
139 , 423 
203 
25,946 
12,623 
310 
312 
142 
1,055 
12 

10 
21,240 
29,154 


192 
9,401 


59 


22,823 


14,513 
201 


19,683 
15,589 
28,861 
235 
17,383 
515,587 


570 


5 
1,625 
383 


25 


Principal sources, 1966 


Greece 47,532; Netherlands Antilles 
18,027 


Guinea 64,190; France 26,153; United 
States 21,892; British Guyana 21,186. 


Israel 148. 
Canada 12,673; Norway 8,118; France 


2,046. 
E 3,359; Belgium-Luxembourg 


All from Morocco. 

United Kingdom 193; Belgium 64; 
West Germany 40. 

United Kingdom 71; Netherlands 45. 


France 700; Portugal 340. 

All from Switzerland. 

West Germany 8; Japan 1; United 
Kingdom 1. 

West Cermány 17,772. 


Republic of South Africa 12,779; 
Turkey 6,179. 

West Germany 116; Poland 44. 

Ken Kingdom 6,706; West Germany 


,596. 
United Kingdom 35; Belgium- 
Luxembourg 24. 


Cyprus 12,520; Republic of South 
Africa 4, 164. 

Israel 6, 953; Cyprus 5,662. 

Norway 132; West Germany 67. 


United States 3,941; Canada 2,752; 
West Germany 1, 848. 


West Germany 8, 185; Republic of South 
Africa 3,832 


Zambia 71,766; Belgium-Luxembourg 


6,878. 
Netherlands 108; United Kingdom 66. 
United Kingdom 7,622; Chile 3,119; 
Canada 1,521. 


All from Switzerland. 


Morocco 235; Algeria 122; Brazil 110. 
Mainly from "Algeria. 

West Germany 1,498. 

United Kingdom 117; United States 100. 


West Germany 6; Norway 4; United 
Kingdom 4. 


104 


MINERALS YEARBOOK, 


1967 


Table 3.—Spain: Imports of metals and minerals—Continued 
(Metric tons unless otherwise specified) 


Commodity 


Metals—Continued 
Iron and steel —Continued 
Ingots and other primary forms: 


Coils for thousand tons.. 
rerolling ` 
ther... -2-2 do.__-_ 
Semimanufactures: 
Bars, rods and sections do 
Plates and sheets: 
Heavy and medium do. 
Thin: 
Uncoated.....-. do 
Ipnned do 
Other eoated do ` ` 
Hoop and strip... ---- do.... 
Tubes, pipes, and do.-.. 
fittings. 
Other... --.--.-------- do.-.. 
Ore and eopnceentrate ..-.------ 
Lead oxides...._____.____.-_. __-- 
Metal and alloys: 
SCTAD EEN 
Unwrought.________-.__-.-_-- 
Semimanufactures________.__- 
Lithium hydroxide......_____._._____- 
Magnesium, all forms.__.__._.._.._.-- 
Manganese: 
Ore and concentrate. -__.........-- 
erg a ta EE 


Molybdenum and alloys, all forms.....- 
Nickel: 
Ore and concentrate 
Matte and speias._______________-- 
dirán alloys: 


de o em en e o ep gr em ër op ep o om ep ep e ef off ep = = 


ee IAE SN 
Platinum group metals, 
all forms 


um 
Silver: 
Unwrought thousand troy ounces.. 
or semimanufactur 


Rolled silver... o... 
Tantalum metal, all forms. - -kilograms. - 
Tellurium... ---------------- do 
Din: 

Ore and concentrate... Long ea S 

Oxides... oo ooo o... alta 

Metal and alloys, all forms. “do. spt 
Titanium: 

Ore and concentrate (ilmenite) _ _ _ _ - 

100 AA 
Tungsten: 

re and concentrate ......---...--- 
Oxides. -.-..-----.---- kilograms. . 


Metals and alloys, all forms.......- 
Vanadium pentoxide._......-...-..--- 
Zíne: 

Ore and concentrates___..___.__-- 


See footnotes at end of table. 


1965 


448 
956 
143 


191 


338 
88 


26 
18 
44 
16 


218 
231 


422 


28 ,072 


731 


147 
1,210 


1,129 
51 
$699 
7,510 


81 
344 


4,868 
29 


2,800 
8 
17 


1966 


577 
616 
159 


96 


176 
75 


49 

20 

58 

18 
3,768 
102 
033 
760 


41 
353 


142,940 


> es e ep gn em 


Principal sources, 1966 


Netherlands 163; Japan 118; France 101. 
West Germany 288; Netherlands 70. 
Ke Germany 56; Belgium-Luxembourg 


West Germany 55; United Kingdom 15. 


United Kingdom 49; West Germany 41. 

United Kingdom 25; West Germany 16; 
France 15. 

United Kingdom 13; Belgium-Luxem- 
bourg 13. 

West Germany 7; United Kingdom 5; 
France 4. 

West Germany 22; France 16; Italy 6. 


West Germany 6; France 4; Sweden 8. 


Algeria 2,961; Morocco 806. 
Mexico 75. 


Kuwait 728; Australia 50. 

Peru 4,625; Mexico 3,048; United 
Kingdom 1,418. 

Belgium-Luxembourg 468; Weat 
Germany 276. 

United States 35; West Germany 5. 

United States 229; Norway 115. 


Brazil 387,799; Republic of South Africa 


Netherlands 198; United Kingdom 152. 
Republic of South Africa 41; France 40. 
Netherlands 4. 


United Kingdom 189; Canada 172. 


United States 10; Netherlands 6. 

United Kingdom 768; Canada 259; 
Norway 82. 

United Kingdom 310; France 309. 

West Germany 45; France 19. 

France $1,708, Switzerland $183. 


KH States 3,165; West Germany 
France 70; Norway 31. 
France 101. 


Mexico 3,802; Peru 1,200; Morocco 562, 


All to France. 
All from West Germany. 
Canada 952; France 225. 


Congo (Kinshasa) 809; France 575. 
United Kingdom 93; West Germany 53. 
Malaysia 147; United Kingdom 46. 


Australia 6,424; Portugal 980. 
United Kingdom 1, 1,793; West Germany 


Australia 102; Portugal 24. 
West Germany 2,100. 
Netherlands 4; West orny 3. 
All from the United States 


GC 12,523; Greece 6,402; Sweden 
United Kingdom 156; Norway 40. 


United States 199; Denmark 72. 
France 276; West Germany 155. 
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Table 3.—Spain: Imports of metals and minerals—Continued 
(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals—Continued 
Zinc—Continued 
Metal and alloys, all forms _______- 1,042 4,740 France 2,102; Belgium-Luxembourg 576. 
ES metal, all forms... kilograms. - 126 50,991 Australia 50,855. 
ther: 
Nonferrous ores and concentrates "4,928 7,186 Australia 6,650; United Kingdom 492. 
n.e.8. 
rr nonferrous waste, '14,687 25,780 United States 8,597; Morocco 4,672. 
Oxides ‘and hydroxides: 
Bismuth and cadmium..-...... 5,651 4,753 Belgium-Luxembourg 3,400; United 
ares de 1,003. 
Barium, strontium and mag- 740 376 Uni States 166; France 122. 
nesium. 

Base metals and alloys, n.e.s.: 

Pyrophoric alloys......-....-.- 12 West Germany 8; Austria 2. 

Other rare earth kilograms.. 3,881 9,049 France 9,010. 

metals and alloys. 
CHOP AAA 126 227 NA. 
Nonmetals: 
Feed ler natural, crude, D.68. 1,876 480 Greece 275. 
8 
Crude, washed or ground.........- 49,428 75,684 Canada 89,580; Republic of South 
Africa 20, 1 3. 

Asbestos cement products... _____- 1,840 1,107 Belgium-Luxembourg 819. 

Barite and witherite__._....---.-----. 415 532 France 180: West Germany 160. 
Boron compounds: 

Natural salts._............-..-.-- 8,947 18,868 United States 8,867; Turkey 4,500. 

Oxide and acid.......-....----..- 768 670 France 430; Italy 240. 

Caleite oso uds as ee eee hee 23 1,152 Portugal 500; United Kingdom 336. 
Con nn hydraulic..... thousand tons. - 2,548 1,559 Rumania 305; Poland 272; Italy 208. 

ee enee 2,649 4,341 EE 2,903, Belgium-Luxembourg 
Clays and clay products: 

Crude or washed clays: 

Bentonite -------0--- 12,507 15,204 Morocco 7,850; United Kingdom 4,369. 
China clay (kaolin)..........- 28,404 39,288 United Kingdom 87,766. 
thor AS eee 23 "271 24,606 United Kingdom 11, "418; France 6,252. 
Construction materials, n.e.s.: 
Refractory bricks and other 25,602 53,858 West Germany 19,788; United Kingdom 
materials. 7,063. 
Ge bricks and other 20,619 25,179 Italy 12,526; Portugal 7,959. 
materials. 
Cryolite and chiolite, natural.......-.- 655 1,161 All from Denmark. 
Diamond: ` 

Gem, rough or cut, thousands... $1,275 $1,088 Belgium-Luxembourg $898; Switzerland 

unmounted value. $45. 

Industrial. Es $666 $776 Ireland $27€; Belgium-Luxembourg $138 
Diatomite and other siliceous CC a 1,590 1,821 United States 966; West Germany 490. 
Dolomiten 937 1,172 Norway 1,137. 

Peltre cE eee 1,361 1,206 Portugal 618; France 506. 
Fertilizer materials: 

Crude: 

Nitrogenous. - -thousand tons. - 122 120 All from Chile. Se 
Phosphatic. ..--.-....--- do___- 1,141 1,171 Morocco 850; United States 227; Tunisia 
(TT EEN 150 NA. 

Organic, including guano......-. 3,989 5,383 France 5,047. 

Manufactured: - R 
Nitrogenous. . . thousand tons. - 728 432 wa Germany 170; Norway 99; France 
Phosphatic: 

Basic slag._..-..-- do 32 33 ia 27; France 8. 
Other. do. A 15 France 9; Belgium-Luxembourg 5. 
Potassie do. 1 1 West Germany y 
Mixed... che do.... 80 128 West Germany 58; Italy 26; United 
Kingdom 21. 
Ammonia, anhydrous. ...... do...- 6 15 France 7; Portugal 7. 
Gem stones, n.e.s. (except pearls): 

Precious. _...... value, thousands. . $29 $303 ee ee $183; Netherlands 

SBemiprecioug. do $87 $151 West Germany $109; Switzerland $20. 

Industrial... do __- $45 $2 Mainly from Switzerland. 

Powder and dust, abrasive...do....- $117 $81 United Kingdom $32; Ireland $13. 
Graphite, natural, crude or ground. .... 801 941 West Germany 301; France 282. 
(Ën EE 687 1,169 Morocco 1,027; France 71. 

E E EE 1,227 2,269 United Kingdom 1,001; Portugal 1,000. 
Magnesite, natural crude or calcined.... 11,7384 7,212 Austria 2,536; United Kingdom 1, 611. 


See footnotes at end of table. 
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Imports of metals and minerals—Continued 


(Metric tons unless otherwise specified) 


1966 


Commodity 1965 Principal sources, 1966 
Nonmetals—C ontinued 
ica: 
Crude, powder and splittings___.___ 901 565 Norway 11e; India 103; United King- 
i om 
Semimanufactures________..____-- 24 105 France 95. 
Pigments, mineral, including specular r 106 165 West Germany 131. 
hematite. 
Salt A A 501 858 United Kingdom 574; Netherlands 276. 
Stone, sand and gravel: 
Quartz and quartzite, crude, ground 674 1,346 West Germany 889; Sweden 188. 
and roughly squared. | 
Dimension stone: 
Crude, roughly split, and or 
roughly squared: 
Sana porphyry, sand- 5,949 8,179 red 2,327; Portugal 737; Sweden 
stone. A | 
Marble and other calcar- 9,784 14,412 Italy 9,103; Portugal 3,660. 
eous. 
ef Sn ee didas ba 233 667 France 420. 
Worked, all Goepes --.-------- 1,317 1,851 Portugal 1,094; Italy 448. 
Gravel and crushed stone, including 1,010 15,281 France 14,083. 
macadam. 
Sand, excluding metal-bearing sand. 74,393 67,489 Belgium-Luxembourg 37,635. 
Grinding and polishing stones and 701 975 France 247; West Germany 213; Italy 
wheels. 133. 
Sulfur and pyrite: 
Sulfur, elemental, all types. ..-....-. 44,858 45,867 West Germany 37,362. 
Sulfur dioude 299 306 Netherlands 184; United Kingdom 102. 
Sulfuric acid-_..-....-..200-.-- 77,114 82,570 Italy 32,516. 
Tale and soapstone- ooo 2,185 2,530 Norway "684; Italy 670; France 655. 
Vermiculite and mineral col e 836 540 Switzerland 234; Italy 98. 
Other nonmetals: 
Crude, not elsewhere specified. ... __ 5,445 7,563 Republic of South Africa 2,315; United 
Kingdom 1,866 
Meerschaum, amber, Jet... 805 ___.__- 
Bromine, fluorine and iodine______- 190 100 Chile 50; West Germany 50. 
Mineral fuels: 
Coal and coke: 
Coal, bituminous thousand tons. _ 1,661 1,386 United States 1,098; Poland 151. 
and anthracite. 
Lignite and brioueta .......do.... 55 71 All from France. 
Peat and briquets__._.._...do___-_ 2 3 United Kingdom 2. 
Coke and semicoke.........- do 67 67 West Germany 35; Italy 22. 
Asphalt and bitumen, natural.________- 1,029 2,885 Italy 1,920; United States 563. 
Carbon back ` 19,516 25,809 France 14, 836; Netherlands 4,255. 
Gas, natural... o o cc r 240 349 France 259; Belgium-Luxembourg 90. 
ert gases (hydrogen and inert gases) __ 78 90 France 41; West Germany 20; Italy 20. 
etroleum: 
we he partly thousand tons. ._ 13,396 16,314 Saudi Arabia 6,542; Libya 2,731. 
refined. 
Refinery products: l 
Gasoline___..________- do.-.- 73 63 Netherlands Antilles 48; United 
Kingdom 13. 
Kerosine, white spirit.._do._.. - 93 162 United Kingdom 51; France 34. 
Distillate fuels_________ do. 42 56 Italy 41; Iran 11. 
Residual fuels._.__.__-- do... 198 205 Italy 83; United Arab Republic 64. 
Lubricants... -.------- do___. 25 50 United States 27. 
Mineral jelly and wax__.do-.-_-_- 6 10 United States 7; West Germany 2. 
Nonlubricating oil, neg do... 86 29 Netherlands Antilles 14; Netherlands 6. 
IS se ote do___-_ 44 18 Italy 11; United Kingdom 5. 
Pitch coke...__.__--.-.- do 9 19 West Germany 18; France 1. 
Petroleum coke. _.__.... do 76 33 United States 27; West Germany 6. 
SE coal, gas and petroleum prod- 
uc 
Minera] tar___. thousand tons. - 22 21 United Kingdom 18; Sweden 3. 
Coal tar distillation do. 16 19 Netherlands 7; United Kingdom 3; 
pr roducts. France 8. 
Other.__-------------- do. 1 17 Netherlands Antilles 11; France 4. 
r Revised. NA Not available. 
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COMMODITY REVIEW 


METALS 


Copper.—During 1967, construction 
was started on the new copper complex at 
Huelva. The venture, which will provide 
facilities for the production of 40,000 tons 
of electrolytic copper annually, is being 
financed by Cía. Española de Minas de 
Rio Tinto (55 percent), The Patiño Min- 
ing Corp. (40 percent), and Rio Tinto- 


Zinc Corp. (5 percent). About 75 percent 
of the copper ore requirements for 'the 
smelter will be imported, and the re- 
mainder will be provided by domestic 
porphyry ores. 

Recently discovered reserves of these 
ores in the Huelva area contain an esti- 
mated 30 million tons with 0.8 percent 
copper, which can be mined by open pit 
methods. 


Table 4.—Spain: Mine production of copper 


(Metric tons) 


1964 1965 1966 1967 

Copper bearing ores: 
Cupriferous pvriteg ee eee 480,667 : 375,801 373,926 460,238 
Copper contento. o ooo 5,490 r4,419 4,334 5,045 
ig: AA A 240,909 268,466 242,950 265,934 
Copper content. ----------------------------- 2,770 3,087 2,795 3,058 

Other ores: 

CODDCR ER 3,345 r 9,582 18,896 13,825 
Copper content. ------------------------- 49 r 217 188 110 
Uranium-eopper. occ 33,259 23,994 NA NA 
Copper content. ------------------------- 1,563 1,053 NA NA 
Total mine production of ores_______________--- 758,180 677,843 NA NA 
Copper content. .------------------------ 9,87 : NA NA 
Copper concentrates- eee 14,739 16,186 NA NA 
Copper content. 2,650 : NA NA 
Copper precipitates) 2-2 i elle. 4,313 4,326 NA NA 
Copper content. _______.....-..._--.--_---------- 2,744 2,749 NA NA 


r Revised. NA Not available. 


1 Leached from old dumps and cupriferous pyrites stock piles. 


Iron and Steel.—Iron Ore: During 1967 
domestic output of iron ore remained at 
about the same level as in 1966 but con- 
siderably below the target of 7.4 million 
tons foreseen in the Development Plan 
for 1964-67. Included in the decree laws 
were provisions designed to speed up the 
consolidation and rationalization of iron 
ore mining. The decree involved sets 
minimum annual output limits of 250,000 
tons for iron ore beneficiation facilities 
and 750,000 tons for pelletizing plants to 
be eligible for financial benefits under the 
plan. At the same time, output targets for 
iron ore were revised to 6 million tons for 
1970 and 8 million for 1972. 

At the yearend most of the large iron 
ore producers (representing 85 percent of 
the total output) completed plans for in- 
vestment in new productive facilities in 
accordance with the new guide lines. 
Roughly 70 percent of the Spanish iron 
ore production came from four areas: 
Leon (Asturias); Vizcaya (Bilbao); 
Teruel; and Granada (Andalusia). The 


remainder was extracted from numerous 
small mines scattered throughout the 
country. As of January 1966, estimated 
reserves of iron ore with an average iron 
content of 50 percent were reported to be 
more than 900 million tons. During 1967 
Spain had some difficulty in selling its 
generally low-grade iron ores in competi- 
tion with richer ores from Africa and 
North America. The main goal of pro- 
grams initiated by the Government is to 
make Spanish ore more competitive with 
imported ores. 


Steel—The increase in crude steel out- 
put was mainly from new facilities. The 
three major steel producing companies 
were Ensidesa (Empressa Nacional Sider- 
urgica §.A.), Altos Hornos de Viscaya 
SA. and the more recently formed 
Uninsa (Union Siderurgicas Asturianas, 
S.A.). The major development was the 
commissioning of a new 65-ton Linz- 
Donawitz converter and additional coking 
and sintering facilities at the Aviles works 
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of Ensidesa, increasing plant capacity to 
1.6 million tons of crude steel at yearend. 


Mercury.—Spanish mercury production 
has been derived from a number of sources 
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and ore types; however, cinnabar and na- 
tive mercury ores from the Almaden mine 
have accounted for much more than 80 
percent of total output in recent years as 
indicated in table 4. 


Table 5.—Spain: Production of mercury ores and metal by types of ores 
(Metric tons unless otherwise specified) | 


1964 1965 1966 1967 
Ores: 
Cinnabar and native mercury: 
Almaden mine... 63,790 66,243 NA NA 
Mercury eontent. -2-a ooaaauaMnMMM 2,340 ,182 NA NA 
REBECCA 7,838 10,017 NA NA 
Mercury content. ...----------22----------- 101 92 NA NA 
Total EE 71,128 * 76,260 76,581 82,554 
Mercury content.______...--------.-.-------- 2,441 2,274 2,127 , 490 
Complex ores (mercury arsenic)._.._.....-.-....-_-- 75,553 91,264 92,889 93 , 486 
Mercury contento. eee 2 282 274 248 
Total mercury content of oreng .-.------.-- 2,781 2,556 2,401 1,738 
Metal produeed o oo ooo 76-pound flasks.. 78,322 "74,661 70,054 49,227 
t Revised. NA Not available. 
Table 6.—Spain: Production of pyrites ! 
(Metric tons) 
1964 1965 1966 1967 
Cupriferous pyrites__-._.-.....-.--.--------.-- 480,667 375,801 373,926 460,238 
Sulfur content... occ 226,590 176,425 174,722 217,248 
Other pyrites: 
Mine production, direct saleable...._._....... 1,759,686 1,967,500 2,013,962 1,830,999 
Sulfur content... 87,281 984 , 862 54,704 869 , 677 
Concentrates: 
From pyrite ores. .........-- + - - - 51,799 218 ,296 NA NA 
Sulfur content... 24,350 103,700 NA NA 
From lead and zinc oren --.-------- 101,069 38,829 NA NA 
Sulfur content... . 17 , 484 NA NA 
' Total pyrite. -22 ele 2,393,221 2,600,445 NA NA 
Sulfur content of pyrite. .... 1,135,285 1,232,471 NA NA 


NA Not available. 


1 Does not include chalcopyrite-pyrite concentrates derived from porphyry ores and treated by Orkla process 
to produce copper matte, elemental sulfur, and sulfuric acid. Sulfur content of these ores is estimated to 


average from 20,000 to 30,000 tons annually. 


NONMETALS 


Pyrite.—The 1967 decline in pyrite out- 
put following the 1966 production of 
more than 2 million tons was unexplained 
at the time of this writing. Overall pyrite 
industry performance in recent years is 
summarized in table 6. 


MINERAL FUELS 


Petroleum.— Although Spain is only a 
small producer of oil, the country's con- 


sumption of liquid fuels continued to 
increase during 1967 and oil’s share in 
the energy balance increased to 40 per- 
cent compared with about 35 percent 
for coal and 25 percent for hydro- 
electric power during 1967. Imports 
provided the principal source of crude oil 
for the Nation’s petroleum refineries which 
had a distillation capacity of almost 
520,000 barrels per day at yearend. Plants 
in operation and under construction at 
that time were as follows: 
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Crude 
Company Plant location Processing units capacity, 
barrels 
per day 
On stream: 
Compañia Española de Tarragon.__._________- Asphalt... 7,500 
Petroleos, S.A. (CEPSA). 
Santa Cruz Distillation; 
de Tenerife, reforming-UOP platforming; 
Canary Islands. lube manufacture; asphalt. 160,000 
Cía Iberica Rafinadora de Bens la Coruna. ....... Distillation; 
Petroleos, S.A. ref orming-UOP platforming; 
cracking-visbreaking; 50,000 
Rafineria de Petroleos de Escombreras. ..._.__.-..- Distillation; 
Escombreras, S.A. (REPESA). reforming-thermal reforming; 
lube manufacture. 148,000 
Empresa Nacional “Calvo Puertollano. _.......... Distillation; 
Sotelo” de Combustibles reforming-UOP platforming; 
Liquidos y Lubricantes, S.A. lube manufacture. 45,850 
Esso Petroleos Españoles, S.A... Castellon de la Plana... Distillation; 
reforming-Esso powerforming. 66,000 
Rio Gulf de Petroleos_________- Huelva... ---.-------- Distillation; 
reforming-UOP platforming. 43 ,000 
Total visit th ede saa 7 plants on stream...... 519,850 
Under construction: 
Compañia Española de Algeciras____...._____. Distillation; 
Petroleos, S.A. (CEPSA). reforming-cat reforming; 
cracking-hydrocracking; 
coking. 40,000 
Esso Petroleos Españoles, S.A... Castellon de la Plana... Expansion of capacities by 
22,000 barrels per day. 22,000 
TOA ts ee eee eo ee era e eae ce ie 62,000 
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The Mineral Industry of Surinam 


By F. W. Wessel * 


The mineral industry of Surinam in 
1967 continued to operate substantially 
at the record pace set in 1966. Bauxite still 
dominated the field, however as increased 
hydroelectric power became available, 
notably less bauxite but more alumina and 
aluminum were exported. This develop- 
ment had several salutary effects: (1) The 
value of Surinam’s exports increased 
sharply, and, in conjunction with a modest 
decline in the value of imports, the trade 
balance deficit was essentially wiped out; 
(2) imports of aluminum in 1967 were less 
than one-fifth of those in 1966; and (3) 
a smaller amount of outgoing cargo space 
was needed. 

Negotiations for bauxite concessions in 
the Adampada-Kabalebo area of the 
Bakhuys Mountains in west central Suri- 
nam were continued, but not concluded, 
nor had plans for hydroelectric develop- 
ment at Avanavero and possibly other sites 
on the Kabalebo River been activated. 

No petroleum production was officailly 
recorded in 1967, although there were 
rumors of a trickle of oil from shallow on- 


shore wells north of Paramaribo. Offshore 
drilling was recessed, but seismic explora- 
tion continued. The Royal Dutch Shell 
group was in possession of the former 
holdings of Gulf States Land and Indus- 
tries, Inc. 

Cold production continued to decline 
as a result of increasing costs. Iron ore con- 
tinued to attract interest, and limited ex- 
ploration reportedly continued. Bodies of 
both lateritic and hematitic ore are known. 
Some consideration was being given to 
electric smelting of the hematite ores in 
the vicinity of the proposed Avanavero 
power development. The distance between 
the ore deposits and the proposed power- 
plant site is about 320 kilometers, and the 
engineering and logistic difficulties prob- 
ably would be substantial. 

Modest production of sand, gravel, 
stone, and brick clay continued during the 
year, encouraging the supposition that Sur- 
inam may be self-sufficient as to these con- 
struction materials for some time into the 
future. 


PRODUCTION 


Bauxite was again the major item in 
Surinam’s mineral production. In 1967, the 
value of bauxite produced for export was 
$41.4 million,? and the value of bauxite 
processed to alumina in Surinam was an 
estimated $16.2 million. Alumina and 
aluminum produced for export again in- 
creased in volume and value, the value 
figures being $38.5 million and $12.8 mil- 
lion, respectively. The bauxite-alumina- 
aluminum industry continued to be a most 
significant contributor to Government in- 
come, and accounted for more than 80 per- 
cent of the entire value of exports. 

The value of gold produced in 1967 de- 
clined, totaling $183,505. Production data 


for amblygonite were not available, but 
production may have dwindled to the dis- 
appearing point since N.V. Billiton Mij. 
relinquished its concession in 1963. 

Among the construction materials, 
crushed stone, stone sand, and gravel were 
major production items, accounting in 
about equal parts for 91 percent of the 
total value of $230,000 for all construction 
materials. Common sand and brick clay 
also were produced. 


1 Physical scientist, Division of Interna- 
tional Activities. 

2 Where necessary, values have been con- 
verted from Surinam florins (S.f.) to U.S. 


dollars at the rate of S.f. 1.00 qual US$0.535. 
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Table 1.—Surinam: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Aluminum: 
Bauxite: 
Crude, dry bauxite equivalent: ! 
For conversion to alumiäna -2222-2-2 -_---..-- 277,032 e 800,0000 «1,490,000 
For road surfacing and similar 
UNOS WEE 70,198 113,372 NA NA NA 
Processed, for metallurgical chem- 
ical, abrasive, and refract- 
ory uses: 
Production, all grades, gross | 
weight. ..........--.-. 3,438,000 3,993,000 4,360,000 4,585,000 NA 
Shipments, for export market: 
Dried, gross weight 3,271,815 3,748,773 4,125,466 NA NA 
Calcined, gross weight ._.... 210,374 35,465 243,452 NA NA 
Total... 3,482 189 3,984,238 4,368,918 24,584,519 28,865,895 
Dry bauxite 
equivalent... 3,477,800 3,977,300 4,346,200 ¢ 4,570,000 NA 
Alumina: 3 
Shipments, for export 
market. ocn cts Skeet eee 59,356 2 348,854 2 684,567 
Delivered to smelter. ----.--.- --.------ 12,538 e 51,500 e 62,200 
Metal, unwrought 2... ooo loo eceoccoccoo --------- 1,253 25,701 31,097 
Columbium-tantalum ore 42 NA 57 NA NA 
GOlG AAA troy ounces.. 3,548 8,258 6,269 5,159 e 4,500 
Tin: Cassiterite concentrate 
long tons.. 42 NA NA NA NA 
Nonmetals: 
Clay, COMMON. ..-__.._..-..----.--- 2,400 4,200 3,300 e 8,000 e 3,800 
Lithium minerals: Amblygonite ?. _._.- 515 N NA NA NA 
Sand and gravel: 
Common sand... _......------- NA NA 149,748 er 225,000 e 105,000 
Stone sand__._____...-._-_--.- 7,671 5,725 10,423 9,600 14,850 
Gravel A NA N 34,034 er 27,000 e 8,100 
Stone, crushed. ..____--.--_---_.-- 14,782 9,629 13,807 e 47,000 e 104,700 
Mineral fuels: Gas, manufactured * 
million cubic feet. _ 161 170 176 NA NA 
e Estimate. r Revised. NA Not available. 


1 Data for crude bauxite, produced for conversion into dried and calcined products, are not available. 


2 Exports. 


3 Additional quantities may have been produced and stocked or converted into metal stocked at yearend. 
4 Imports from Surinam by the Netherlands. The Netherlands also imported 11 tons of unspecified metallic 
ores from Surinam in 1963, most of all of which was cassiterite and/or columbite-tantalite. 


5 U.S. imports. 


6 Original data reported in cubic meters; conversion factor used was 35.3145 cubic feet per cubic meter. 


Production .data were obtained from 
figures supplied by the United States Con- 


sulate General at Paramaribo and by the 
bauxite companies. 


TRADE 


The upward trend in Surinam's foreign 
trade continued during 1966, the latest 
year for which complete data were avail- 
able, as the value of exports of commodi- 
ties of domestic origin rose by $30.7 mil- 
lion; the value of all imports decreased by 
$5.6 million for a net trade gain of $25.1 
million. 

Minerals were responsible in 1966 for 
an additional $28.9 million worth of ex- 
ports above the 1965 figure, representing 
94.1 percent of the total increase. Since the 


level of bauxite production remained 
relatively constant, most of the increase 
came about through exporting higher 
value alumina and aluminum, rather than 
the equivalent bauxite of much lower 
value. The share of mineral products in 
total exports rose from. 80 to 85 percent. 

In the face of declining general imports, 
imports of mineral commodities increased 
by 46 percent to $24.7 million in 1966. 
The largest increases took place among the 
mineral fuels—gasoline, residual fuel oil, 
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liquefied petroleum gases, and coke—which 
increased variously from 20 to 200 percent. 
Imports of iron and steel semimanufac- 
tures decreased by 12.5 percent. Imports 
of aluminum in all forms decreased by 82 
percent; assuming that this difference was 
supplied by domestic metal entering the 
market, the operation of the Paranam 
smelter saved the country $2.95 million in 
foreign exchange. 

Surinam’s trade deficit, which averaged 
$18.5 million annually from 1960 to 1965, 
dropped to $0.9 million in 1966, mainly 
because of the increased value of mineral 
exports. 

Comparative values of general trade and 
mineral commodity trade are shown in the 
following table: 


Value Mineral 
(million dollars) commod- 
ities ! 
Mineral Total share of 
com- trade (percent) 
modities 
Exports: 
1964_________-_ 38.9 48.2 80.7 
1965........-- 47.0 59.0 79.7 
1966_.________ 75.9 89.7 84.6 
Imports: 

964_____.___- 13.3 81.4 16.3 
1965____..__-- 16.9 96.2 17.6 
1966. ......-... 24.7 90.6 27.3 

Trade balance 
1964. .-...---- +25.6 — 33.2 XX 
1965. .---...--- +30.1 —37.2 XX 
1966. ...-.-..- +51.2 —.9 XX 


XX Not applicable. 
1 Does not include reexports. 


Table 2.—Surinam: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum: 
Bauxite, all erades --.-------- Wi Ek 4,578,999 Mainly to United States. 
HE TEEN 356 348,854 United States 293,850; Netherlands 
56,004. 
Metal: 
Unwrought (domestic). ......-. 1,253 125,701 All to United States. 
Unwrought (reexports) ?....... 11 13 Mainly to Netherlands. 
Copper, unwrought (reexports) ?.._.....- 8 94 Netherlands 49; United Kingdom 
Iron and steel (reexports): 
Unwrought 3...2... ---------- 1,930 1,462 Mainly to United States. 
Semimanufaeturen. 1 48 French Guiana 22; Martinique 16. 
Lead, unwrought (reerportsai? 72 52 Mainly to Netherlands. 
Metallic ores, slag, ash, not specified .. . - 52 1 All to Netherlands. 


Nonmetals: 
Cement: (reexports) .........-...-.---- 


Sand, clay, earth... ---------- 
Mineral fuels (reexports): 
Petroleum: 
rude... 42-gallon barrels..  __.._- 
Refinery products: 
ge e oa do.... 
Kerosine..........--.-- do.... 
Distillate fuel oil. ...... do. 
Lubricating oil......... do.... 
Liquefied petroleum gan... -..-.- 
Other. ...-..-. 42-gallon barrels 
1 Company figure; official figure 2,884 metric tons. 


2 Apparently 


iS 35 All to Brazil. 


Mainly to Netherlands Antilles. 


la 13 Mainly to French Guiana. 


any to Netherlands Antilles. 
O. 
All to French Guiana. 


13 88 
383 318 Mainly to British Guiana. 
eae 4 All to British Guiana. 
133 6 All to French Guiana. 


ncludes scrap derived from imported metal and metal products. 


Source: Algemeen Bureau voor de Statistiek, Suriname (Bureau of Statistics, Surinam). Maandstatistiek van 
de in-en uitvoer per goederensoort en per land. December (cumulative), 1966. 
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Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 
Aluminum: 


Copper: 
Unerought 
Bemimanufaeturen 
Iron and steel: 
Unwrougbht. ------ooocooocococcoo- 
Sermmimanufaetures. 
Gold, unwrought. ....-.-.. troy ounces.. 
Lead: 


Unwrought.____-.-- 2-2 ee 
Semimanufactures__.....-..---_-- 
Magnesium, semimanufactures 
kilograms. . 
Mercury.._....------ 76-pound flasks.. 
Nickel, semimanufactures. -__--..---.- 
Tin, all forms. .......- ile long tons.. 
Zinc, all forms. __..._..-...---------- 
Metallic ores, slag, ash, not further 
specified 
Nonmetals: 
Abrasives, pnatural .oooooo.-.- 
Asbestos and asbestos-cement building 
materials... 


Cement: 
co ad net weight.. 


Clay building materials, nonrefractory - - 
Earths, pigment and siliceous. ---.-_.... 


Fertilizer materials: 
Nitrogenous. -.--.-- 


PhosphatlC- uote 
Potasio tasas lanas 


rad brick and similar products... 
1 A IN 
Sand, clays, earth, not further specified. - 
Stone: 
Dimension, not worked and worked. 
Broken stone, gravel, macadam_____ 


See footnotes at end of table. 


1965 


55 


5,478 
14,601 


161 
4,368 


1966 


Principal sources, 1966 


All from Australia. 
United States 214; Netherlands: 57; 
Switzerland 44. 


Mainly from Netherlands. 
United Kingsom 40; Netherlands 25. 


Mainly from Netherlands. 
Netherlands 8,911; United States 4,288. 
All from Netherlands. 


Mainly from Netherlands. 


Mainly from United States. 
Netherlands 6; United States 3. 
Mainly from United States. 
KE from Netherlands. 

O. 


Mainly from Netherlands. 


United Kingdom 548; Belgium 124; 
Netherlands 116. 


Mainly from United States. 

Mainly from Venezuela. 

Mainly from Netherlands. 

West Germany 305; Netherlands 305: 
Czechoslovakia 212. 

Mainly from United States. 


Netherlands 2,155; Netherlands Antilles 
6 


15. 
All from Netherlands. 
Netherlands 71; West Germany 56. 
Netherlands 326; Windward Islands 100. 


Netherlands 2,615; Netherlands Antilles 


5. 
Mainly from United Kingdom. 
Mainly from United States. 
West Germany 897; Netherlands 359. 
Mainly from United States. 


Mainly from Netherlands Antilles. 
United States 20,470; Netherla is An- 
tilles 17,148. 
Maini from Netherlands. 
O. 


THE MINERAL INDUSTRY OF SURINAM 


Table 3.—Surinam: 


115 


Imports of mineral commodities—Continued 


Commodity 1965 1966 Principal sources, 1966 
Mineral fuels: ` 
Solid fuels: 
¿A BEEN 22 11 Netherlands 7; United States 4. 
Other, not specified. ......-------- 7,703 19,623 Mainly from United States. 
Gases, liquefied: 
LP-ga8e8. ---oooooceocoooocoo.-- 1,475 2,911 Mainly from Trinidad and Tobago. 
Manufacture... 154 89 United States 68; Netherlands 19. 
Petroleum refinery products: 3 
Gasoline: 
Aviation 
thousand 42-gallon barrels_-_ 19 13 Mainly from Trinidad and Tobago. 
EECH do. 139 164 Do. 
Kerosine.....--.----..---- do.. 44 46 Do. 
Distillate fuel oil. ........-. do.. 577 565 Do. 
Residual fuel ol `, do___- 996 1,571 Do. 
Lubricating ol ..._..._.... do___- 26 21 Jamaica 10; United States 4. 
Paraffin and vaseline____._.______- 52 78 United States 54; Netherlands 23. 
Other._thousand 42-gallon barrels. _ 5 2 United States 1; Trinidad and Tobago 1. 
Asphalt, natural bitumens, 
mixtures tooo... 1,476 1,322 Mainly from Trinidad and Tobago. 
Benzol, toluol, xylol....----------- 37 37 Mainly from Netherlands. 
Mineral tar, pitch, pitch coke.....- 273 136 United States 70; Netherlands 60. 


r Revised. 
1 Less than 24 unit. 


2 Includes some materials not identified by commodity in source and commodities not listed separately in 


table. 
3 Excluding LPG and petroleum asphalt. 
4 May include some refinery asphalt. 


Source: Algemeen Bureau voor de Statistiek, Suriname; (Bureau of Statistics, Surinam). Maandstatistiek van 
de in-en uitvoer per goederensoort en per land. December (cumulative), 1966. 


Table 4.—Bauxite shipments from Surinam 


(Metric tons) 


Company and destination 


Suriname Aluminum Co.: 
United States and Canada A IA 


United States. ona aia 


¡AT EE 


1965 1966 1967 
2,645,910 2,866,797 2,018,397 
85 271 89.924 118.751 
13: 367 16. 094 17: 100 
2,744,548 2,972,815 2,154,248 
893,734 1,030,815 1,083,588 
705.856 8" 929 618.131 
20,0051 31 960 (3,048 
4.775) 6.880 
1,624,370 1,611,704 1,711,647 
4,368,918 4,584,519 3,865,895 


COMMODITY REVIEW 


METALS 


Aluminum.—Apparent production of 
bauxite in Surinam during 1967 was 5.36 
million metric tons, a slight decrease from 
the record production in 1966 of 5.38 mil- 
lion tons. More of the bauxite was con- 
verted to alumina within the country; ap- 
parent production of alumina increased 
from about 400,000 tons in 1966 to 
747,000 tons in 1967. Exports of primary 


aluminum increased 21 percent to 31,097 
tons. 

Negotiations between the Surinam Gov- 
ernment and a number of industrial firms, 
originally aimed at exploitation of the 
bauxite resources of the Bakhuys Moun- 
tains area, were broadened to include the 
Kabalebo area of west central Surinam. 
The three groups conferring with the 
Surinam Government at the end of 1967 
were: (1) A consortium of Suriname Alu- 
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minum Co. (Suralco), N.V. Billiton Mij., 
Aluminum Company of Canada, Ltd., and 
Ormet Corp.; (2) a joint Kaiser Alumi- 
num & Chemical Corp. - Cie. Péchiney 
group; and (3) Reynolds Metals Co. The 
Government required that the concession- 
aire contract for a large part of the power 
to be generated at the proposed Avanavero 
dam. Industry required adequate and 
uninterrupted power. Negotiations may 
have proceeded cautiously because of a 
border dispute with Guyana. The bauxite 
deposits lie clearly within Surinam, but 
the watershed tributary to the dam may 
be more vulnerable to international dis- 
agreement. In March 1967, the Surinam 
Government retained Arthur D. Little, 
Inc., to prepare a feasibility study of the 
Kabalebo area. 

Suralco, with the participation of N.V. 
Billiton Mij., began construction about 
mid—1967 of its fifth alumina production 
unit. Completion is expected early in 1968 
and will raise total alumina capacity in 
Surinam to 1 million tons per year. 

Suralco continued development of its 
new mine at Lelysdorp. Alumina ship- 
ments to Aluminium Delfzijl N.V. con- 
tinued; in addition, a new company, Alcoa- 
Nederland, was formed in the Netherlands, 
to use Surinam alumina to make “tabular” 


alumina for refractory and ceramic use. — 


The Brokopondo aluminum smelter 
operated at about 50 percent capacity 
during 1967; while the power supply situa- 
tion was improving, the effects of the 
drought early in 1966 were still being felt. 

Gold.—Gold production in Surinam 
declined for the third consecutive year. 
Mijnbouw Mij. Marowijne, N.V., a sub- 
sidiary of Gulf States Land and Industries, 
Inc., and organized to exploit a gold- 
placer concession in the interior, announ- 
ced liquidation early in 1967. 

Iron.—A_ recent official release men- 
tions a reserve of 5 billion tons of lateritic 
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iron ore, presumably the total of such de- 
posits northwest, northeast, and southeast 
of Van Blommestein Lake. Probably not 
more than one-fourth of this quantity is 
of an adequate grade to supply potential 
local reduction furnaces. 


MINERAL FUELS 


Petroleum.—The Colmar Surinam Oil 
Co. holds a major offshore drilling conces- 
sion. This company is owned in equal 
parts by N.V. Suriname Petroleum Mij. 
(Petrosur) and the Royal Dutch Shell 
group. Petrosur in turn represents the in- 
terests of three French oil companies. Shell 
purchased its 50-percent holding from Gulf 
States Land and Industries, Inc., for about 
$6.5 million; Gulf States retained a small 
royalty right. 

Under the terms of the concession, 
Colmar is required to drill six holes by 


' January 31, 1971. Three of these holes, 


totaling 7,084 meters, were drilled, with 
only minimal shows of oil. Drilling con- 
tractors were Reading and Bates Offshore 
Drilling Co., who sunk their drill holes. 
from a catamaran-hulled vessel, the “E.W. 
Thornton.” Drilling was recessed early in 
1967, and new seismic studies of the 
22,000-acre area off Coronie were being 
conducted. 

Royal Dutch Shell also successfully 
negotiated for onshore concessions in the 
area abandoned by Colmar in 1965. In the 
coastal area near Paramaribo, the Surinam 
Geological Survey is drilling a series of 
shallow wells to develop fresh water. Since 
the original discovery of oil in such a well 
near Calcutta, Saramacça, in 1965, several 
other wells have found oil at shallow 
depths, most recently in the southernmost 
part of the Colmar concession, in posses- 
sion of the Petrosur-Shell group since 
September 1967. 

Some very minor production from on- 
shore wells was unofficially reported. 


The Mineral Industry of Sweden 


By F. L. Klinger * and Bernadette Michalski ° 


There was considerable activity in the 
Swedish mineral industry in 1967 although 
production levels for the most part showed 
only modest gains compared with those 
of 1966. Improvements in productive ca- 
pacity, production techniques, and the va- 
riety of products offered were particularly 
evident in, but not confined to, the iron 
ore mining and iron and steel industries. 
Reduced export prices helped iron ore 
producers maintain and increase their share 
of West European markets in the face 
of competition from non-European pro- 
ducers, while developing improved product 
grades and new pelletizing capacity. A 
new low-cost pelletizing technique was 
brought into commercial production. 
Strong export demand for steel products 
countered declining domestic consumption 
and was primarily responsible for a positive 
mineral commodity trade balance. 


The Boliden mine, an important source 
of arsenic, copper, and precious metals, 
was Closed in 1967, as were several of 
the smaller iron mines. New nonferrous 
metal ores and pyrite mines were brought 
into production, and additional deposits 
of iron ore, tungsten, and talc were being 
explored. There was a major increase 
in petroleum refining capacity. 

Wages increased about 7 percent in 
most sectors of the industry, and further 
increases are expected for 1968. Interest 
rates on commercial loans were reduced 
following reductions in the central bank 
discount rate in February and March. 
The Government instituted a 25-percent 
tax on nonpriority building construction 
to reduce inflationary pressures, but con- 
struction industry activity still appeared 
to be substantially higher than in 1966. 


PRODUCTION 


Except for a sharp increase in petro- 
leum refinery output, and rising production 
of aluminum, pyrite, and sulfuric acid, 
output of the major commodities of the 
mineral industry in 1967 was close to 
1966 levels. There were modest increases 
in iron ore and construction material out- 
put; steel production was practically un- 
changed; and there were declines in mine 
copper and zinc output. The general per- 


formance of the industry in 1967 is re- 
flected in the following indexes: 


Index, 1959=100 
Industry sector 


1966 1967 
Iron ore mines o 154 157 
Iron and other metals_____________ 187 186 
Quarrying, clay, glass, etc... 173 179 
Total mining and manufacturing___. 164 168 


Source: Statistiska Centralbyran (Stockholm). 
Allman Manadsstatistik. No. 5, 1968, pp. 320-321. 


1 Physical scientist, Division of International 
Activities. 

2 Commodity Research Specialist, Division of 
International Activities. 
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Table 1.—Sweden: 


1967 


Production cf mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 P 
Metals: 
Aluminum: 
Electrolytic: 
Unalloyed- ., eee 17,066 32,286  r 31,714 29,500 34,300 
Alloyed- EE 38.942 12,583 1,599 N NA 
Secondary lo oo ooo ' 38,640 38,943 NA NA 
Bemimanufacturen) 00. ` 56,800 64,396 56,758 NA NA 
EE EEN 4,386 4,020 5,000 N NA 
Arsenic, white oo ooo... 14,850 17,970 16,500 14,700 20,200 
Bismuth foco nai a 70 68 35 3 30 
AAA AO 2 3 1 NA NA 
Copper: 
Ore and concentrate (20 to 24 percent 
copper:) 
Gross Weight... occ 73 , 906 79,289 r69,732 ren 100 ¢ 70,000 
Metal content ccoo 16,692 16,190 "15,787 °¢14,600 ¢ 14,500 
Unrefined (cement)____._._._._------... 1,788 970 921 871 NA 
ReNNCG RA A O od r 45,461 45,652 * 50,548 51,200 47,700 
P Bieden Ee 148,853 187,697 191,562 NA NA 
old: 
Concentrates: EE 59 , 865 61,340 * 44,214 19,500 NA 
e eg Content... troy ounces.. 115,164 117,672 r 118,090 * 77,965 ¢ 115,000 
etal: 1 . 
Unwrought. 2-22. do._.. 167,216 161,107 154,259 2151,108 2117,3850 
Semimanufaetures do 800,820 418,715 450,303 NA NA 
Iron and steel: 
Iron ore: 
For direct use (60 percent iron) 
thousand tons.. 19,922 22,685) 
Concentrates (63 to 64 percent iron) 29,485 28,206 28,270 
thousand SE 3 3,715 3,934! 
Roasted pnvrites 267 296 170 133 NA 
Agglomerates (sinter and pellets) 
thousand tons. _ 3,676 4,323 4,593 5,278 NA 
Slag, scale, and E waste... do 329 38 385 NA NA 
crap. .__- do. 1,422 r 1,555 1,637 NA NA 
A e ssr anaE do___. 1,888 2,173 2,287 2,229 2,362 
Sponge Iron ooo do.... 137 152 176 171 152 
Rerroallovg 000002. do. 133 r 158 r 171 173 151 
Steel: 
Ingot: 
Ordinary steel. - -thousand tons. ` 2,976 3,278 3,432 r 3,452 3,553 
Alloy steel... do 692 907 1,004 r 1,029 951 
tae steel... do __. 176 198 224 r 218 215 
Laange. i SAO PASEA 55 60 64 64 49 
Semimanufactures: 
Bars and rods 3__._____-_- do 1,087 r 1,195 r 1,265 r 1,240 1,257 
Sections.__._____..------ do 155 r 174 192 202 252 
Plates and sheets. -_____--- do___. 704 r 805 873 963 1,048 
Strip, including wide strip..do.. . - 300 384 421 r 480 494 
Rails and accessories.___.._do...- 98 69 70 65 43 
Seamless tube.--...-.--.-do.. - 189 206 235 r 229 204 
Forgings. -----.---.2---. do___. 92 101 113 129 107 
Other, for sale____. .-... do___. 98 127 79 r 40 34 
E Total semimanufactures_do...-. 2,723 r 3,061 r 3,248 r 3,348 3,439 
ad: 
Ore and concentrate (including silver- 
bearing): 
Gross weight......-_.._-----.------ 102,689 91,948 94,362 96,800 œe 102,000 
Lead content... 71,026 67,470 "68,950 +*70,500 71,600 
Dust, pelletized_._...-..__..-.---..----- 1 NA 4,200 5,400 9,300 
Refined. A AA r 40,763 ' 40,353  r 40,230 43,700 42,000 
Semimanufactures le 966 1,207 1,486 N NA 
ONO a o el EE 6,704 7,321 6,084 NA NA 
EEN date a iaa Ren 736 1,047 1,784 N NA 
none anes ore (14 to 17 percent manganese). - 7,317 5,944 * 25,949 21,650 e 5,000 
ickel: + 
Unwrovght suecia norris eras 3,089 3,154 2,970 NA NA 
Semimanufactures__________-_-..-_.---- 2,349 2,579 2,729 NA NA 
Platinum-group metals (semimanufactures) ! 
troy ounces. _ 1,575 1,157 1,093 NA NA 
Selenium.. s ts la dis 71 82 80 e 82 e 77 
SIICON ce toas EE 8,155 7,223 9,296 NA NA 


See footnotes at end of table. 
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Table 1.—Sweden: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 P 


Metals—Continued 
Silver: 


Content of concentrate.._..._troy ounces.. 3,580 3,122 3,40 NA A 
Unwrought 1... do... 2,881 58,226 54,155 24,495 23,707 
Semimanufactures l_ 2.22-2.22- do. 1,995 2,438 2,859 
Tungsten: 
Concentrate: 
Gross weight. 000... S39 EE EE NA NA 
Metal eontent o co oo... 164 __.__. Ge e NA NA 
Unpnwrousght o o o oo ooo 90 165 50 NA NA 
Uranium oxide e. EEN 9 9 r 18 r 45 55 
Zine: 
Ore and concentrate: 
Gross weight, 147,753 140,176 * 142,368 154,900 ¢.154,000 
Metal content... 84,987 77,174 "79,120 "386,700 ¢ 86,200 
Clinker (70 to 75 percent zinc)... 2... 14,800 22,800 25,600 29,600 
¡A A WS 3,722 3,510 3,362 NA NA 
Other, n.e.s.: 
Ores and concentrates_ . value, thousands. . $186 $178 $380 NA NA 
Ashes and residues, metal bearing_-...... 45 22 36 NA NA 
Alkali, alkaline earth, and rare-earth 
metals.. -2222an E owe tk 9 9 6 NA NA 
Nonferrous metals °____value, thousands. - $1,793 $2,766 $2,775 NA NA 
Nonmetals: 
Cement: 
Porlan ence e thousand acne: i 3,144 3,505 3, cp | 
ortland enker, o... 7 70 i 
ET do... 125 92 921 3,691 3,837 
DT eher ee abe bens do..-.. 30 29 34; 
Chalk, salable EE TEE 20 , 552 17,200 17,686 NA NA 
Clay and clay construction materials: 
Clays: 
Kaolin, including washed kaolin...... 31,723 44,038 r 41,734 27,300 e 30,000 
Refractory bE ON el hates e tote” DEES Seed, 188,381 167,473 '154,474 154,460 NA 
Other (“klinkerlera”) E ON 98,118 100,705 47,413 42,371 NA 
Construction materials: 
Refractory____.___.- thousand tons. . r 172 185 177 NA NA 
Nonrefractory: 
Bricks and tiles. - -million units. - 456 467 443 NA NA 
Other. — _-- - -thousand tons.. r 188 206 203 NA NA 
Corundum (artificial) 22-22222222 222a. 441 527 743 NA NA 
Diatomite, calcined. -_. 363 217 r 398 500 e 300 
Dolomite: 
Crude, for burning. - 20000222222 49,007 65,643 68,761) 
0 A A A 55,766 58,998 63,671) 253,600 NA 
EE ee eene Sted enka 42,138 40,537 65,491; 
Peldspar.. cosita a Se 45,641 51,777 * 46,946 37,200 e 40,000 
Fertilizer materials, manufactured: 
Nitrogenous: 
Ammonia, anhydrous.thousand tons. - 80 95 118 NA NA 
Other- deed adsl Sewn do___- 193 218 209 NA NA 
Phosphatic: 
Thomas slag.___-_-.-_..._-_-- do 30 51 42 NA NA 
OUNCE ors ce he tin siens do 517 508 508 NA NA 
OUNCE: EE EEN 609 666 710 NA NA 
KI EE OF eat, es NA NA 
PIMOS DAE ores Sect cle ee Wet vee dane Uae ees. 2290)? EE NA 
Ee thousand tons. ` r 777 r 860 r 878 964 e 900 
Limestone, for industrial uge... do * 7,957 r 9,065 r 9,468 NA NA 
Mica, ground- eeneg 20 21 NA NA NA 
Pyrite: 
Gross weight... thousand tons.. 403 452 441 434 e 440 
Sulfur content.. ---------------=- do___. 204 231 221 222 e 220 
QUA a oxen ioe oa do___. 188 r 204 220 NA NA 
Quüartzite noone eee cee do 613 823 852 NA NA 


Stone and gravel: 
Building and ornamental stone: 


Unworked: 
Granite, gneiss, etc 
thousand tons. . 242 r 254 240 NA NA 
Marble and other calcareous 
thousand tons. . 114 r 124 125 NA NA 
EE E AO o... 24 r15 51 NA NA 
Worked, “all 15 do. 231 237 233 NA NA 
Crushed stone, including gravel ?...do.... * 6,968 r 8,381 8,703 NA NA 
Sulfur: 
Elemental (recovered from oil shale)_._._... 26,300 27,442 21,420 10,000 NA 
Sulfuric acid (100 percent) and oleum..... 474,461 ' 523,474 ' 578,579 NA NA 


See footnotes at end of table. 
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Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


Nonmetals—Continued 
Tale and eteatite 0 o o 0... 
Other, RER oe Soe ib 
Mineral fuels: 
Bituminous shale (alum shale): 


1963 1964 1965 1966 1967 p 
18,775 16,659 * 18,723 18,500 ¢19,000 
2,571 2,837 10,743 NA NA 
For distillation... thousand tons. ` 3,098 3,225 1 Gg e 805 NA 
¡XI do___. 175 279 294 
For other use. do..-.. 18 24 135 425 NA 
Coal res tai e a ene ee do 99 84 59 r 40 e 20 
Coke: 
Coke oven ooo. do 343 375 375 500 e 540 
5 Gashouse- ooo do___- 570 550 530 545 e 510 
eat 
Brioueta do. 61 EN 30 e 40 NA 
1 ENEE EE do. r 51 r 64 84 e 80 NA 
Petroleum: 
Crude (from abalei ``- ---------- do. 79 81 58 25 NA 
Refinery products: 
asoline $... do 389 512 503 500 837 
Kerosine... ooo... do 5 3 hs E eee 29 
Distillate fuel ol. do___. 640 811 823 835 1,505 
Residual fuel oi? do 1,290 1,645 1,769 1,647 2,443 
Liquefied hydrocarbon gases.__._do..-.- 87 40 45 ¡ 
Lubrieanta -22-2 ---- do 109) 563 740 902 
Bitumen and other___-____- do 409 642 | 
Total refinery products. ..... do. 2,933 3,574 3,785 3,722 5,716 


e Estimate. r Revised. NA Not available. 
1 Including alloys. 

2 Production of Bolidens Gruvaktiebolag. 

2 Including wire rod. 

1 Almost exclusively nickel alloys. 


P Preliminary. 


5 Source: Central Bureau of Statishes (Stockholm). Industri, 1964 and 1965. Figures shown exceed those 
published by same office in “Bergshantering” by 225 units in 1964 and 272 units in 1965. Reason for difference 


not identified. 
$ Including scrap. 
7 Not including tarmacadam. 


8 Including production from shale oil through 1966. 


TRADE 


Preliminary figures indicated that Swe- 
den had a positive trade balance of about 
$70 million in mineral commodities in 
1967, compared with negative balances 
of more than $400 million in 1965 and 
1966. This resulted mainly from increased 
iron and steel exports and reduced fuel 
imports. In iron and steel trade, exports 
exceeded imports quantitatively for the 
first time in over 10 years, and the gain 
in value of steel exports together with 
lower petroleum product imports in 1967 
more than compencated for a heavy in- 
crease in crude oil imports for the ex- 
panding refining industry. A relatively mild 
winter was also an important factor in 
reduced fuel demand, and permitted in- 


creased exports of petroleum products. Ex- 
ports of iron ore, Sweden's major mineral 
export commodity, increased by 800,000 
tons compared with that of 1966, but 
relatively low prices for high-phosphorus 
ore were probably responsible for a $12 
million decline in total value. 

In nonferrous metals there 
stantial reductions in exports of copper 
and ores of lead and zinc, but gains 
in exports of aluminum and lead. Alumi- 
num ore imports nearly doubled while 
ingot imports declined by 28 percent, 
reflecting rising primary smelter capacity. 

The relationship between mineral com- 
modity trade and total commodity trade 
is shown in the following tabulation: 


were sub- 
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Value Mineral 
(million dollars) com- 
———————— modities’ 
Mineral Total share of 
com- trade total 
modities (percent) 
Exports 
KEE 700 3,971 17.6 
1966______.._.-_ 763 4,270 17.9 
ER MAA 857 4,528 18.9 
Imports: 
1965__.______.. 1,129 4,376 25.8 
1966___.._-___. 1,195 4,571 26.1 
1967 P_________. 787 4,703 16.7 
E balance: 
KEE — 429 — 405 XX 
Loeg ..--.....-. — 432 —301 XX 
1967 P_____.___- +70 —175 XX 


P Preliminary. XX Not applicable. 


Sources: Statistical Office of the United Nations 
(1965-66); Manadsstatistik over Utrikeshandeln 
(Stockholm), No. 12, 1967, 95 pp. 


Table 2.—Sweden: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum: 
VOU NCC Genee ee) ee aa 400 477 West Germany 469. 
SAD | ied cee te cle ee dz 608 731 Denmark 266; West Germany 243. 
Ingot EE 1,792 596 United States 170; West Germany 129. 
Semimanufactures___.._.__.__-_-- 8,343 13,990 VE 5,373; Norway 4,220; Denmark 
Copper: 
PO EE 9,215 All to Japan. 
DCAD EE 1,429 974 West Germany 630;United Kingdom 120. 
Ingot EEN 20,099 84,402 United Kingdom 13,661; France 7,662. 
Semimanufactures !____.________._- 36,609 36,218 Denmark 8,932; United States 7,966; 
Norway 6,318. 
Iron and steel 
Iron Oore... thousand tons.. 24,461 22,287 NA. 
Roasted pyrite____________- do 424 258 West Germany 154; United Kingdom 91. 
Slag, dross, scale, etc______- do 113 88 Finland 36; United Kingdom 25. 
SaDo oeie adone a Ean do 19 19 West Germany 12. 
Pig iron,? including do... 99 84 United States 19; West Germany 11; 
spiegeleisen. United Kingdom 11. 
Ferrogllove do 26 36 United States 12; United Kingdom 11; 
West Germany 6. 
Ingots and other primary do. 101 58 Finland 12; West Germany 8; Nether- 
forms. lands 7. 
Semimanufactures: 
Bars, rods, sections. ...-. do. 287 279 United Kingdom 48; West Germany 44; 
United States 42. 
Plates and sheets......-. do...- 306 432 ia 86; Norway 82; West Germany 
Hoop and strip.........- do. 41 47 United States 8; West Germany 6; 
Norway 3. 
Rails and accessories.--.do.... 30 19 Denmark 12; Norway 4. 
d DEE do. 38 48 United States 8; West Germany 5; 
France 4. 
Tubular products_....-_- do.... 160 165 U.S.S.R. 40; West Germany 16; United 
Kingdom 14. 
Casting... do. 2 2 West Germany 1. 
Total semi- do...-. 864 992 
manufactures. 
Lead: 
A A A 41,469 44,849 West Germany 40,023; Belgium-Luxem- 
bourg 4,278 
EE Ee 161 92 All to Norway. 
Unwrought 1... ooo ooo... 9,159 10,155 Denmark 6,311; Finland 2,133. 
Semimanufactures 1.._............ 39 NA. 
Magnesium (eerap). 266 202 United States 118. 
Manganese, ore ooo ooo. 24,888 23,760 Finland 23,123. 


See footnotes at end of table. 
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Table 2.—Sweden: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals—Continued 
Nickel: 

Matte AA A A ee 

SCA A O eee le 334 

Unwrought 1... ooo ccoo 72 

Semimanufactures._._..-. aos 825 
Silver and platinum-group metals: ! 

Sweepings, value, thousands.. $2,144 

scrap residues, etc. 

Silver: 

Unwrought and do $1,123 
semimanufactures. 

Platinum-group.._____._--- do. $155 

metals. 
Tin: 1 
A A OS long tons. - 25 
Unwrought and semi- do. 159 
manufactures. 
Tungsten, otre. ooo 34 
Uranium and value, thousands. _ $65 
thorium. ! 
Zinc: 

A ei NN 148,608 

CAD contas is 1,480 

Unwrought and semimanufactures !_ 204 
Other materials, n.e.s.: 

Ores and eoncentrateg ----------- 123 

Nonferrous ashes and residues...... 68,917 

Oxides and hydroxides 3. 2,232 

Base metals, including scrap---..-- 254 

Nonmetals: 
Abrasives: 

Corundum (natural), pumice, and 60 

emery. 

Diamond, value, thousands. - $179 

industrial. 

Grinding stones. _-......-... SEN 1,942 
Asbestos, crude Dber -_-_--_- 
Cement and  asbestos-cement manu- 121,859 

factures. 
Chalk EEN 3,068 
Clay and clay construction materials: 

Clay (kaolin, bentonite, refractory, 15,631 

and other). 

Clay construction materials: 

Refractory- 2. 24,215 

Nonrefractory.-.---.--.------- 31,836 
Diamond, non- value, thousands. . $520 

industrial, unset. 

Diatomite and other siliceous earths_ . ` 108 
Dolomite, including calcined.._..._......-.. 3,721 
Earth oiements coo o 
Feldspar (includes fluorspar) - -...-.----- 19,955 
Fertilizers, manufactured: 

Nitrogenousg 24,859 

Thomas alag --------------- 20,352 

Other. cua sl co ee ls 121 
E AAA A ee al 24 
Gypsum and anhydrite, including cal- 13 

cined. 
Limestone, for flux, cement, ett... 549 ,380 
Magnesite, including calcined______-_-- 205 
(ch: EE Se RS ER RAE 26 
¡A EE 13,218 
Quartz and ouartzite ------------ 80 , 968 
e EES 1,378 


See footnotes at end of table. 


1966 


10 
371 


23 
1,024 
$2 , 756 


$1,131 
$179 
12 

145 

24 
$193 
161,196 
1,414 
204 
174 
68,119 
2,344 
248 


74,914 
3,363 
4,230 


24,396 
32,549 
$226 
71 
3,986 
39 
16,761 
28,681 


20,514 
1,510 


Principal destinations, 1966 


All to the United States. 

Belgium-Luxembourg 127; West Ger- 
many 87. 

Netherlands 16; West Germany 6. 

Mainland China 147; Denmark 144; 
United States 144. 


West Germany $1,668; United Kingdom 
$614. 
Denmark $410; West Germany $300; 


France $226. 
Finland $98; Denmark $50. 


Norway 11. 
Iran 50. 


West Germany 23. 


France $43; Yugoslavia $33. 


Belgium-Luxembourg 62,712; West Ger- 
many 46,935; Norway 35,931. 
Belgium-Luxembourg 449; Norway 337; 
Italy 210. 
Finland 110. 


West Germany 48; Philippines 16. 

Norway 27,534; United Kingdom 21,692. 

err is 549; East Germany 481; Norway 
446. 

United Kingdom 70; West Germany 46 
Norway 36. 


are oe $165; United Kingdom 


Finland 30. 

West Germany 32,489; 
15,159; Denmark 11,040. 

Finland 2,250; Norway 822. ` 


Finland 3,006. 


Guadeloupe 


CH 8,581; Denmark 7,519; Finland 

Norway 9,926; Denmark 6,908; Finland 
,364. 

Denmark $65; Israel $24; France $17. 


NA. 
Denmark 2,311; Norway 952. 
NA 


United Kingdom 3,936; Belgium-Luxem- 
bourg 3,265; Austria 1,600. 


India 14,000; Denmark 6,728. 


Finland 11,331; West Germany 6,935. 
All to Denmark. 


United States 50. 


United Kingdom 41,325. 
Denmark 49,292; West Germany 22,078. 
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Table 2.—Sweden: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Nonmetals—Continued 
Stone, sand and gravel: 
Dimension stone: 
Granite, gneiss_____________-_- 143,511 151,279 West Germany 96,711; Denmark 22,587. 
Marble, bluestone, other cal- "559,004 472,684 West Germany 232,392; Finland 188,371. 
careous stone. 
late. da 596 823 Denmark 407. 
Gravel and other crushed stone... 588,876 612,994 Kar EE 362,973; Denmark 
SANG sooo Scie cb eet 39,342 38,290 Norway 16,156; Denmark 11,580. 
Sulfur, erude o o ooo 201 90 NA 
Tale and eteatite 5,080 4,042 N orway 1,3 ,334; Netherlands 1,002; Den- 
mar 
Miscellaneous materials, n.e.s.: 
Chemical elements. - --...-..-.-.-.-- 411,104 412,302 West Germany 3,931; United Kingdom 
l 2,144; U.S.S.R. 1,555. 
Hydrogen and value, thousands.. $39 $38 Denmark $11. 
rare gases. 
Inorganic and oxygen compounds of $57,523 6 88,775 United Kingdom 28,011; Finland 20,004; 
nonmetals or metalloids. Denmark 15,139. 
Inorganic bases... e 7,161 ¢9,860 Denmark 2,887; Norway 2,360. 
Other mineral materials `, 1,204 3,530 Denmark 1,379; West Germany 943. 
Slag and ash, including kelp. . .._... 2,375 769 NA. 
Mineral fuels: 
Asphalt and bitumen, natural. ._.__...._ 11,219 17,754 Netherlands 10,851; Spain 2,762. 
e RE 2,810 867 Denmark 546; Finland 321. 
Coal derivativen --..--------------- 17,015 25,595 N EES 11,410; West Germany 
Coke, including brioueta. -..-..--.----- 9,436 7,732 Netherlands 3,154; Denmark 2,291; 
Norway 1,708. 
Peat, including briquets.......-.---..- 8,310 11,980 Denmark 6,759; Norway 2,206. 
Petroleum refinery products: 
gasoline o AS E E E 131,071 147,449 Norway 70,009; Denmark 64,847. 
Kerogine --------0------------ 7,901 13,568 Norway 12, (958. 
Distillate fuel oil. --------------- 69,065 156,053 Norway 77, 036; Finland 47,602. 
Residual fuel oil. ................. 70,462 40,345 Netherlands 32,902. 
Lubricants, including greageg. -.--- 45,208 44,973 Finland 15,388; Norway 11,720. 
Other, including gases. _....-.-.-... 50, 568 46, 209 Denmark 31,094; Norway 7,319. 
Total Sas Sk ie e 374, 27 5 448, 597 
International bunkers: 
or page fuel thousand tons. ` 248 NA 
oil. 
Residual fuel oil........ do___- 602 NA 


r Revised. NA Not available. 
1 Including alloys. 


2 Includes cast iron, and shot, grit, sponge, etc. of iron steel. 
3 Includes oxides of lead, zinc, and other metallic oxides comprising Subgroup 513.5 Standard International 


Trade Classification (S.I.T.C.) (Revised). 


4 Includes PON, arsenic, selenium, mercury, chlorine, and other elements comprising Subgroup 513.2, 


S.I.T.C. (Revised 


5 Includes arsenic trioxide and sulfuric acid. 
6 Includes oxides and hydroxides of aluminum, copper, vanadium, tungsten, and other metals under Sub- 


group 513.6, S.I.T.C. (Revised 


Table 3.—Sweden: 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum: 
Bauxite. ------------------- 22,988 27,200 Greece 18,568; Guyana 8,632. 
Oxide and hydroxide !________ 70 ,954 47,919 Jamaica 43,114; West Germany 4,033. 
CAD: estes ces e aa 239 United States 64; Rumania 52. 
E AAA 27,252 41,110 Norway 20,587; Canada 5,614; United 
States 4,517. 
Semimanufactures 3... 19,015 22,177 Belgium-Luxembourg 4,425; West Ger- 
many 3,368; Austria 2,529. 
Chromium: 
OR A A AN 141,471 158,784 U.S.S.R. 93,954; Turkey 51,489. 
ORIG eco Sect eh ce ee 1,594 ,528 West Germany "184; France 221; United 


See footnotes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals—Continued 
Cobalt, oxide and hydroxide.......- 6 5 NA. 
Copper: 
ONG A eel ee bees 76,909 74,939 Canada 39,767; Peru 17,770. 
Mae AA RA 8,431 9,260 France 8,616. 
e A een a ee 10,400 9,671 United States 4,343. 
Unwrought 2. ____-____.--__-- 69,577 58,646 Chile 19,145; Zambia 15,674; Belgium- 
Luxembourg 12,510. 
Semimanufactures 3... 35,294 32,702 Finland 5,467; Belgium 5,136; Chile 3,400. 
Iron and steel: 
Iron ore o o ooo. 172,116 214,225 Liberia 212,237. 
Pyrite cinder__.....-.......- 19,603 ; Finland 3,350. 
Slag, dross, scale from manu- 17,551 23,623 France 16,055; United Kingdom 7,252. 
facture of iron or steel. 
Iron oxide and hydroxide. `. 5,928 6,707 West Germany 5,207. 
dd An EE 248,268 219,021 U.S.S.R. 94,459; United States 55,417. 
Pig iron? 22222222M 341,602 429,945 Finland 241 ,468; U.S.S.R. 98, 602; West 
Germany 26,187. 
Ferroallovg 69 , 432 72,935 Norway 30,405; U.S.S.R. 12,120; Re- 
public of South Africa 9,291. 
Ingots and other primary 24,001 12,110 Norway 4,878; Republic of South Africa 
forms 2. 2,058; Ireland 2,046. 
Semimanufactures: ? 
Bars, rods, sections. .....- 358 , 760 360,118 West Germany 117,526; Belgium-Luxem- 
bourg 67,503; France 67,469. 
Universals, plates, sheets. . 734,318 688,760 United Kingdom 167,481; West Germany 
146,264; Netherlands 82,6 
Hoop and strip.....-..-.- 65,552 55,861 Belgium-Luxembourg Erre West Ger- 
many 14,349; Czechoslovakia 8,120. 

Rails and accessories. ...-.- 5,025 6,836 Misc GE 3,974; Belgium-Luxem- 

ourg 

Wile: E 17,067 16,577 aes Kingdom 7, 7,384; Belgium-Luxem- 

ourg 

Tube, pipe and fittings... - 204,408 164,906 a Germany 73,674; United Kingdom 

rance 

Castings and forgings, un- 5,56€ 4,323 Poland 3, ,165; Belgium-Luxembourg 313. 
worked. 

geg Total semimanufactures. 1,390,696 1,297,376 
a 
AE et, TEEN 2,232 1,721 United Kingdom 906; Poland 320, West 
Germany 223. 
ERR 666 ________.- 
Uneroueht 0. 7,668 6,963 Peru 3,048; Mexico 1,522; Republic of 
South Africa 762. 
Semimanufactures. -.--....---- 2,005 1,858 Belgium-Luxembourg 708; Norway 378. 
Magnesium: ? 
Unwrought, including scrap...- 478 386 Norway 294. 
Semimanufactures.._...-..-.-. 63 95 United Kingdom 44; West Germany 27. 
Manganese: 
OO oe morros ete cia 95,975 45,956 oe of South Africa 22,523; U.S.S.R. 
D AT TEE 494 1,093 Japan 690; Belgium-Luxembourg 289. 
Mercury. -------- 76-pound flasks. _ 2,118 2,437 Spain 1,479; Italy 435. 
Molybdenum: 
Ore and ceoncentrate ----- e 3,000 e 4,000 NA. 
Metal, wrought and unwrought. 4 72 United Kingdom 18; U.S.S.R. 11; West 
Germany 11. 
Nickel: 
Matte: EEN 584 2,313 All from Canada. 
SCRA 2 e ot Sek 838 1,297 United States 849; Netherlands 194. 
Unwrought ?2.............-... 13 ,184 12,573 Norway 4,837; United Kingdom 4,188. 
Semimanufactures $... 79 951 United Kingdom 582; West Germany 109. 
Silver and eee metals: 
re and value, thousands. ` $1,134 $333 Peru $326. 
concentrate. i 
- Residues and other do $714 $425 United States $198; Denmark $153. 
waste. 
Platinum-group metals..do. ..- $1,533 $3,109 T ey $848; United Kingdom 
Silver: 

Un- value, thousands. - $3,145 $2,959 United Kingdom $1,348; West Germany 
wrought and semimanu- $1,181. 
factures. 

Rolled, or other do $583 $718 United Kingdom $456; West Germany 
metal. $254. 


See footnotes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 
Metals—Continued 


Oxide........-..-- long tons. - 
Unwrought, including  do.-..-. 
scrap. ? 
Semimanufactures 3... do___. 
Titanium: 


Metal ` o ooo 
Uranium and value, thousands. _ 
thorium. ! 
Zinc: 


p 
Dust (blue powder)__._______- 
Unwrought ?2................. 
Semimanufactures 3... 


Zirconium ore *._____.__...-.-_-- 
Other, n.e.s.: 

Nonferrous ores and concen- 
trates. 

Metalliferous ash and waste... 

Oxides, hydroxides, and per- 
oxides: 

Of strontium, barium, and 

magnesium. 
Other 5_______---_- EEN 


Alkali, alkaline earth, and rare- 
earth metals. 
Nonferrous metals..__.._._...... 


Pyrophoric alloys.........--.. 
Nonmetals: 
Abrasives: 
Corundum: 


Asbestos cement products- - - _ - 


Barite, including witherite......... 
Borates, natural. ......-..-.-----. 
Boric oxide and boric acid. .......-. 


k 
Clay and clay products: 
lay (bentonite, kaolin, re- 
fractory and other). | 
Clay construction materials: 
Refractory....._....--.-- 
Nonrefractory..--..------ 


Cryolite and chiolite, natural... -- E 
Diamond and other precious, semi- 
precious stones: 


Diamond: 
In- value, thousands. - 
dustrial. 
Non industrial, do. ` 
unset. 
Dust and powder do 
of gems. 
Other. do 


See footnotes at end of table. 


1965 


229,371 


90,528 
136,992 


1,178 


$1,260 
$2,238 
$291 
$565 


1966 


55,603 


4,351 
1,652 
8 
2,621 
8 


1,324 
NA 
3,633 
19,598 
7,672 
1,480 
2,635 
829 
46,482 
10,190 
259,467 
97,898 
99,429 
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$1,290 
$1,732 
$429 
$676 


Principal sources, 1966 


All from Switzerland. 


United Kingdom 18; West Germany 15. 
United Kingdom 473. 


United Kingdom 69; Denmark 17. 


NA. 
Norway 4,131; United Kingdom 1,304; 
Finland 1,259. 


Canada 909; South Korea 409; mainland 
China 386. 
West Germany 94; U.S.S.R. 20. 


NA. 
Netherlands 1,068; West Germany 643. 


Norway 97. 

Norway 11,916; Poland 7,837. 

West Germany 768; Belgium-Luxem- 
Fett, 263. 


Norway 18,646; West Germany 17,168. 


Netherlands 1,959; Norway 1,247. 


United States 406; Finland 329; Republic 
of South Africa 233. 
Austria 4. 


Republic of South Africa 873; United 
ingdom 301; France 271. 
West Germany 4; United States 1. 


West Germany 544; Italy 390. 


United Kingdom 1,590; Austria 595; 
West Germany 470. 


Canada 8,526; U.S.S.R. 4,765; Republic 
of South Africa 1,778. 

Belgium-Luxembourg 3,339; West Ger- 
many 2,720. 

West Germany 1,241. 

United States 2,628. 

France 380; United States 327. 

Finland 27,703; Denmark 15,231. 

Denmark 8,000; France 2,014. 


United Kingdom 205,400. 
West Germany 29,189; Austria 26,954. 
Poland 25,484; U.S.S.R. 22,078; Denmark 


21,180. 
All from Denmark, 


United Kingdom $624; Netherlands $439. 
Belgium-Luxembourg $1,266; 


Nether- 
lands $253. 
United Kingdom $310; United States $49. 


West Germany $340; India $62; United 
States $62. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1996 
Nonmetals—Continued 
Diatomite and other siliceous earths. 8,773 8,775 Denmark 3,797; Hungary 1,978. 
Dolomite, including calcined - .....- 27,883 23,147 Norway 21,526. 
Earth pigments________.___..._-- 258 237 West Germany 91. 
Fertilizer materials: 
Crude: 
Phosphate rock. _._.._.._.... 488,457 424,838 Morocco 271,900; U.S.S.R. 65,405. 
Sodium oitrate _- 33,517 26,766 All from Chile. 
Manufactured: 
Ammonia, anhydrous. -_. - 17,614 39,054 Norway 38,770. 
Nitrogenoug 425,833 470,280 Norway 412,871; Netherlands 49,380. 
Phosphatic_-..-.......... 669 18,567 Tunisia 17,498; Netherlands 765. 
Potassic....-. EE 194,587 170,108 East Germany 45,009; West Germany 
42,546; France 29,467. 
Ree etnies eet Oe ae 34,371 73,041 Norway 23,337; United Kingdom 19,173. 
Fluorspar including feldspar.....-.. 23,799 26,167 France 6,290; mainland China 5,649; 
Republic of South Africa 5,328. 
Grapher conesadocescnscadades 939 1,461 West Germany 497; United States 288; 
Norway 275. 
Gypsum and anhydrite, including 398,251 361,877 Poland 175,242; France 148,144. 
plaster. 
Lime- EE 17,391 13,725 Denmark 10,193; Norway 2,373. 
Limestone for flux, cement, ete... 88,360 NA 
Magnesite, including calcined- ....- 7,998 15,924 Austria 4,946; Netherlands 3,394; United 
Kingdom 2,886 
Mica, all forme `, 1,269 1,272 Norway 627; India 271. 
Pyrite, unroasted___._....___..--. 82,709 124,739 Norway 76,061; U.S.S.R. 45,237. 
Quartz and ouartzite -.-------- = 22,954 13,479 Spain 9,320; Portugal 1,900. 
Sale... secs a Lea tó Ses 752 , 498 833,044 N Son 329,627; West Germany 
Sodium and potassium compounds, 
n.e.8.: 
Caustic soda. .--.....-----.-.- 33 , 852 27,322 Weeer 8,418; Finland 6,196; France 
Caustic potash_____.___.___-. 1,365 1,274 West Germany 862; United Kingdom 311. 
Stone, sand and gravel: 
Dimension stone: 
Granite, gneiss, ete. .._.... 4,781 2,145 Norway 1,883. 
Marble and other calcareous 6,423 3,807 Italy 2,239; Belgium-Luxembourg 919. 
stone. 
Slate sesei seia ds ta daba 7,546 7,094 Norway 3,978; West Germany 2,587. 
Worked, all types. -.--.-... 9,418 12,180 Portugal 9,489; Italy 1,302. 
Gravel and crushed stone_____. 17,960 22,491 Denmark 12,030; Finland 4,738. 
Sind rutas dos db 235,227 205,978 ER 100,850; Denmark 
Sulfur: 
CRU GC ens e atencion, tea 159 , 493 178,380 France 72,406; United States 68,461; 
Poland 32,246. 
Purified- -22222222222 256 658 West Germany 281; Foland 250. 
Sulfuric acid, including oleum- - 22,216 2,423 Norway 2,174; Netherlands 127. 
Dioxide- ooo. 3,265 4,228 Norway 3, 126; West Germany 1,099. 
Tale and eteatite 16,752 18,623 Norway 9, 851; Australia 2,189. 
Other mineral substances______._-_. 32,280 28,040 Norway 13, 887; West Germany 5,121; 
United Kingdom 4,438. 
Other substances, n.e.s.: 
Chemical elements §________.- 2,078 2,337 Norway 2,170. 
Hydrogen value, thousands. - $261 $211 Norway $141; United States $29; 
and rare gases. Netherlands $22. 
Inorganic acids "e 10,775 11,789 Norway 6,727; West Germany 1,650. 
Mineral fuels: 
Asphalt and bitumen: 
PUG A A 1,037 1,113 United States 691; Trinidad 384. 
Manufactures. -----.-.-.-.--- 2,946 4,323 West Germany 3,780; Finland 372. 
Carbon back, 22,312 22,596 N SE 9,308; United Kingdom 
,005. 
eon excluding thousand tons. . 1,704 1,860 United States 873; Poland 458. 
riquets. 
Coal derivatives____..___._-_- EH 36,365 35,563 West Germany 10,879; Netherlands 
9,373; Belgium-Luxembourg 4,299. 
Coké EE thousand tons.. 1,404 1,286 West Germany 652; U.S. S.R. 163; 
United Kingdom 141. 
Lignite and peat, including briquets- 2,685 7,259 All to East Germany. 
Petroleum: 
Crude $......- thousand tons. - 3,824 3,716 Saudi Arabia 781; Algeria 514; Iraq 487. 
Refinery products: 
Gasoline. __.__.--_- do 2,424 2,527 United Kingdom 519; Italy 448; Nether- 


See footnotes at end of table. 
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Table 3.—Sweden: 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


1966 Principal sources, 1966 


476 
7,478 


United Kingdom 216; Netherlands 145; 
Bahrain 76. 
United Kingdom 1,753; Netherlands 
1,526; Venezuela 932. 
8,166 U.S.S.R. 3,212; United Kingdom 1,743; 
Netherlands 595. 
136 United States 56; United Kingdom 31; 
Netherlands 30. 
89 Belgium-Luxembourg 42; 
Netherlands Antilles 18. 


France 22: 


A EE EE PP e CS EE SE een 


Commodity 1965 
Mineral Fuels—Continued 
Petroleum—Continued 
Refinery products—Continued 
Kerosine, thousand tons . 413 
white spirit, etc. 
Distillate thousand tons. . 6,082 
fuel oil. 
Residual fuel ol ` do 6,206 
Lubricants, do.... 141 
including grease. 
Other, including do. 87 
liquefied gases. 
Total refinery do...- 15,353 
products. 
e Estimate. e Revised. NA Not available. 


L Excluding artificial corundum. 
2 Including alloys. 


18,872 


3 Includes cast iron, spiegeleisen, and sponge, powder, and shot of iron or steel. 


' Includes ores of vanadium and tantalum. 


> Mostly compounds of vanadium, copper, and hydrazine under Subgroup 513.6, S.I.T.C. (revised). 
6 Mostly chlorine under Subgroup 513.2, S.I.T.C. (revised). 

7 Mostly nitric acid under Subgroup 513.3, S.I.T.C. (revised). 

s Includes partly refined crude as follows: 99,000 tons in 1965 and 162,000 tons in 1966. 


COMMODITY REVIEW 


TRADE 


Aluminum.—Sweden’s only primary alu- 
minum producer, AB Svenska Alumi- 
niumkompaniet (SAKO), expanded annual 
productive capacity of its Sundsvall reduc- 
tion works to 50,000 tons in 1967, and 
an additional 10,000 tons was to be in- 
stalled by the fall of 1968. In a related 
development, AB Svenska Metallverken 
(SM) expanded annual rolling-mill capac- 
ity at Finspång to 70,000 tons and in- 
stalled a 10,000-ton-per-year continuous 
casting machine. SAKO is a subsidiary 
of SM, of which Alcan Aluminum Ltd. 


of Canada holds a 22 percent share. 


Copper.—Development of the Aitik 
copper deposit, 16 kilometers southeast 
of Gällivare, was continued by Bolidens 
Gruvaktiebolag (BGAB) in 1967. Opencast 
mining was expected to begin in 1968. 
Crude ore, containing about 0.5 percent 
copper, will be concentrated to 28 percent 
copper at the mine, transported to Kos- 
kullskulle by 65-ton trucks, and thence 
by rail to the Rónnskár smelter and re- 
finery. Known ore reserves at Aitik, re- 
ported in 1965 to be 150 million tons, 
appearently were increased in 1967 when 
drilling showed that the ore body extends 


to a depth of 600 meters, twice that 
previously reported. 

BGAB continued to mine copper at 
Adak under a government lease. Deep-level 
exploration was in progress in 1967. 

Of BGAB’s total copper metal output, 
23 percent came from company mines 
in 1967 compared with 19 percent in 
1966. The remainder was derived from 
imported ores. Although mine copper pro- 
duction was expected to rise sharply when 
mining begins at Aitik, metal production 
at Rönnskär in 1968 was expected to 
fall below the levels of the previous 3 
years because of plans to reline the copper 
furnace. 


Complex Nonferrous Ores.—Exploration 
of a State-owned deposit at Stekenjokk, 
in Vásterbotten county near the Norwegian 
border, was completed by BGAB in 1967 
and an economic feasibility study for min- 
ing was begun. The deposit reportedly 
contains about 32 million tons of ore 
in two ore bodies, averaging 1.6 percent 
copper, 3.5 percent zinc, 15 percent sulfur, 
and 40 grams silver per ton. 

The well-known Boliden mine, which 
formed the basis for organization of BGAB, 
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was Closed in November 1967. During 
41 years of operation, the mine produced 
8.3 million tons of ore yielding approxi- 
mately 571,000 tons of arsenic; 117,- 
600 tons of copper; 13 million troy ounces 
of silver, and 4 million troy ounces of 
gold in addition to other metals and 
large quantities of sulfur. The nearby Lång- 
dal mine, under development for 3 years 
to replace the Boliden mine, began regular 
production in May. 

Development of the Násliden copper- 
lead-zinc deposit near Kristineberg con- 
tinued with production expected to begin 
in 1969. The Nasliden mine is to replace 
the Rudtjebacken deposit that will be 
exhausted by 1972. Also at Kristineberg, 
development of the Kimheden deposit con- 
tinued with production expected to start 
in 1968. Deep-level exploration was also 
continued at the Kristineberg mine, where 
the main ore body was found to extend 
to a depth of at least 700 meters. At 
the Lángsele copper-zinc-lead deposit, a 
new 660-meter shaft will be sunk. 

In central Sweden, limited production 
was begun by BGAB at the North Gar- 
penberg deposit in 1967. The ore appar- 
ently contains important silver values along 
with copper and zinc. The company ac- 
quired the abandoned Stav and Kaveltorp 
mines in Sódermanland County in 1967 
and began production at Kaveltorp. Deep- 
level exploration continued at Saxberget 
and Ljusnarsberg. At the latter mine, 
production has been suspended since 1966 
to accommodate exploration. 


Iron Ore.—Production and exports of 
iron ore were above 1966 levels, largely 
because of an average price reduction 
of 13 percent in 1967 for Swedish phos- 
phoric iron ore. The price cut was made 
to maintain Sweden’s position in West 
European markets, against increasing com- 
petition from producers in Africa, South 
America, and other sources. In 1966, Swe- 
dish iron ore constituted 30 percent of 
that imported by West Germany and the 
United Kingdom and 45 percent of that 
imported by Belgium-Luxembourg; these 
shares of the market were apparently pre- 
served or increased in 1967. Export ship- 
ments and domestic deliveries in 1967 
by the two major Swedish producers, Luos- 
savaara-Klirunavaara AB (LKAB) and 
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Trafikaktiebolaget Gringesberg-Oxelósund 
(TGO), were as follows: 


Shipments 
Destinations (thousand metric tons) 
LKAB 1 TGO 2 
bie Germany: | 
A A 
Ruhr oe a | TTT j 645 
United Kingdom_.____._____ 16,853 608 
Belgium-Luxembourg....... J . 503 
BUA EE 520 NA 
France._____.__.___..____. 287 NA 
Communist Europe... 716 3117 
Other, ENEE 444 49 
Total... 19,597 1,922 | 
Swedish consumers. ._....... 633 1,140 
Grand total... 20,230 3,062 


! Source: LKAB-tidningen (Stockholm). V. 11, 
No. 1, 1968, p. 19. 

? Source: Annual Report for 1967, p. 6. 

3 Czechoslovakia and Poland. 


Preliminary data indicate that total 1967 
LKAB iron ore production was 21.8 mi'lion 
tons, and TGO output totaled 2.89 million 
tons, 76 percent from Grängesberg and 
the remainder from Strássa. Domestic deliv- 
eries by LKAB were mainly to the State 
steelworks at Luleá, while TGO shipped 
660,000 tons to its iron and steel works 
and 480,000 tons to other Swedish con- 
sumers. | 

Export orders received by LKAB and 
TGO by yearend indicated that record 
shipments were likely in 1968. The national 
level of iron ore stocks increased by 30 
percent in 1967, to nearly 8.4 million 
tons at yearend. 

The discovery of two new deep-level 
bodies of iron ore, similar to that mined 
at Kiruna, were announced by LKAB 
in 1967. One, apparently a north extension 
of the Kiirunavaara ore body, is at a 
depth of 500 meters and contains an 
estimated 250 million tons of ore. The 
other is several kilometers northeast of 
Kiruna, at a depth of 400 meters; the 
quantity of ore was not reported but 
the ore body is up to 200 meters wide. 

Because of competitive pressure, at least 
seven mines (Norberg, Striberg, Bispberg, 
Kantorp, Stav, Pershyttan, and Haggru- 
van) were closed or closing by yearend, 
and the Tuna Hästberg mine will be 
closed in mid-1968. Total output of direct- 
shipping ore and concentrate from these 
mines in 1965 was approximately 700,000 
tons. At LKAB's Svappavaara mine, a 
new 1.1-million-ton-per-year output capac- 
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ity concentrator began regular production 
in January. 

TGO completed a second unit at its 
Strassa pelletizing plant that raised annual 
productive capacity to 500,000 tons in 
1967. The company also produced 30,000 
tons of cold-bonded pellets, in a successful 
commercial-scale test that led to a decision 
to build a 600,000-ton-per-year plant. The 
cost of this plant, to be completed in 
1969, was expected to be one-third that 
of a conventional pelletizing plant because 
the firing step is eliminated. The pellets 
are bonded with cement clinker. In north- 
ern Sweden, LKAB was operating a 
new horizontal traveling bed pelletizing 
plant at Kiruna (1.5 million tons annually) 
and an expanded shaft furnace facility 
at Malmberget (1.1 million tons annually). 
Early in 1967 the company contracted 
with Allis-Chambers Manufacturing Co. 
of Milwaukee, Wis. for construction of 
a pelletizing plant at the Svappavaara 
mine by 1969. The plant will employ 
the inclined grate-kiln process and will 
have an annual capacity of 1.8 million 
tons of pellets. 

Additional grades of ore were produced 
during the year by new screening plants 
at Kiruna (ore fines) and at Gránges- 
berg (lump ore). Three classes of lump 
ore are now produced by TGO. 


Iron and Steel.—The increase in iron 
and steel production in 1967 was due 
mainly to reduced imports and a heavy 
increase in export demand. Sweden’s ap- 
parent consumption of steel declined to 
3.3 million tons (3.5 million tons in 1966), 
mainly because of reduced requirements 
in the mechanical engineering industry 
but also in construction, where increased 
residential building did not compensate 
for decreased industrial construction. Iron 
and steel prices on the domestic market 
were reportedly the lowest in Europe. 

Net 1967 finished steel exports amounted 
to 115,000 tons valued at over $200 mil- 
lion. Total steel exports were 1,277,000 
tons, with special steels constituting 27 
percent of the tonnage and 63 percent 
of the value. In contrast, ordinary steel 
constituted 85 percent of the volume and 
76 percent of the value of steel imports. 
The contrast in type of steel traded was 
similar to that in previous years, but 
the excess in volume of exports over im- 
ports was unusual. 
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Iron- and steel-making capacity of Swe- 
dish plants at yearend 1967 is indicated 
by the following tabulation: 


Annual 
capacity 
Number (thou- 
of units sand 
metric 
tons) 
For pig iron: 
Blast furnaces.___________-- 15 2,545 
Electric furnaeeng ---------- 5 162 
Hot blast eupola 1 65 
o AA aana 21 2,772 
Effective capacity.._.....- XX 2,692 
For sponge (ron 0 oo... 9 215 
For steel: 
Bessemer copnxverterg. -- 1 10 
Thomas converters________-- 3 160 
Acid open-hearth..._._....... 17 516 
Basic open-hearth...._...-... 18 1,072 
Electric (are)... 67 1,910 
Electric (induction). -_.-..... 36 219 
Oxygen (Linz-Donawitz and 
Kaldo)----------2------ 1,799 
Ke BEEN 150 5,686 
Effective capacity........-. XX 5,426 


XX Not applicable. 


Source: Járnverksfóreningen (Stockholm). Svensk 
Jarnstatistik, No. 1, 1968. 


Total research expenditure by Sweden's 
steel industry in 1966 was estimated at 
about $12 million or 1.35 percent of 
total sales value, compared with an aver- 
age of 1 percent reported for other West 
European countries. 

Iron.—Pig iron output by TGO in 1967 
included 717,000 tons at Oxelósund and 
56,000 tons at Guldsmedshyttan. Also, 25,- 
000 tons of sponge iron was produced 
at Oxelósund. 

Höganäs AB (formerly Hóganás-Billes- 
holms a.-b.), the leading world iron powder 
producer, was increasing production facili- 
ties for this commodity in Sweden and in 
1ts large manufacturing subsidiary at Riv- 
erton, N.J. Total iron and steel powder 
deliveries by Höganäs exceeded 90,000 
tons in 1966 and 1967, and annual capac- 
ity was expected to increase by at least 
40,000 tons in 1969. Allmanna Svenska 
Elektriska Aktiebolaget (ASEA) was devel- 
oping high-pressure cold-forging presses to 
manufacture machinery parts from pow- 
dered metal. 

Steel.—At Oxelösund, TGO produced 
713,000 tons of crude steel in 1967, two- 
thirds by the oxygen process in Kaldo 
converters. The company planned to in- 
stall two new Kaldo units instead of 
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the 120-ton Linz-Donawitz converter orig- 
inally planned for 1968; this will increase 
the annual capacity of the Kaldo plant 
to 900,000 tons, and the total ingot-steel 
capacity at Oxelósund to about 1.1 million 
tons. Also during 1967, a 400,000-ton-per- 
year Concast plant for steel slabs began 
operation in September. Output of heavy 
and medium plate was 470,000 tons and 
capacity was to be increased to 550,000 
tons annually. 

At Luleå, Norrbottens Járnverk AB 
apparently resolved most of the production 
problems associated with its hot strip mill 
and the company reported an operating 
profit by mid-1967. The State-owned works 
has an annual production capacity of 
about 500,000 tons of finished steel, and 
its fabricating division may be Europe’s 


largest producer of ship profiles and 
frames. 
Special Steels——Production of special 


steels in 1967 is shown in the following 
tabulation: 


Thousand tons 


Type of steel €_ AMM] O AÑ —— 
1966 1967 
High carbon, unalloyed. .. 217.8 215.0 
Stainless... ---.------------ 289.8 303.0 
Heat-treatable, case harden- 

ing, etC.. ooo 64.0 190.8 
EE 91.7 76.8 
High-speed- ooo. 16.2 16.1 

Free-machning. 10.7 8. 
Other, including bearing. ` 356.6 359.8 
Total oe cet 1,246.8 11, 169. 7 


1 Differs slightly from total indicated in table 1. 
Reason unidentified. 


Source: Jarnverksféreningen (Stockholm). Svensk 
Járnstatistik, No. 1, 1968 

In 1967, Avesta Jernverks AB installed 
the first of three replaceable electric-arc 
furnace shells; these were expected to 
increase stainless steel output by 10 to 
15 percent by reducing down-time for 
furnace relining from 40 hours to 6 hours. 

The Sandviken Company established a 
new alloy and high-speed steel research 
center in 1967 and was investing about 
$5.6 million in a new plant for production 
of long tubes, drawn wire, and stainless 
steel plate. 

At TGO' Nyby works, a Sendzimir 
cold rolling mill for stainless steel sheets 
to be installed by yearend 1969, will 
increase the division's annual capacity for 
sheets 0.3 to 3 millimeters thick and 
up to 1 meter wide from 17,000 to 40,000 
tons. A controlled-pressure pouring plant 
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with a production capacity of 24,000 tons 
annually was installed in 1967 and a 
second plant is to be added by 1970. 

Uddeholms AB centralized stainless 
steel plate and high-speed steel production 
at its Degerfors plant, and in an agree- 
ment with Fagersta Bruks AB, Uddeholms 
took over Fagersta’s production of stainless 
steel and sold its alloy business to Fagersta. 

Orders from the Soviet Union for high- 
tensile welded steel line pipe made by 
TGO’s Hedlund division continued in 1967 
for the eighth consecutive year. The divis- 
ion delivered 52,000 tons of heavy gage 
pipe in 1967, 40,000 tons destined for 
the Soviet Union and 12,000 tons to 
the British Gas Council fcr North Sea 
pipelines. Increased deliveries to the Soviet 
Union are expected in 1968. 

Output of special steels by AB Svenska 
Kullagerfabriken (SKF) during the first 
half of 1967 was slightly less than in 
the corresponding period in 1966. In the 
latter year the company produced 440,000 
tons of ingots at the Hofors and Hellefors 
plants and delivered nearly 257,000 tons 
of finished products to SKF factories at 
home and abroad. Production of special 
steel by the SKF—ASEA degassing process 
was being increased at Hellefors, and the 
process was also installed by the Fagersta 
and Bofors companies. 


Lead.—BGAB continued as Sweden's 
only refined lead producer. The entire 
output was derived from concentrates from 
company mines in northern Sweden; lead 
concentrates produced in central Sweden 
were exported. Most of the production 
from Laisvall, the country’s principal lead 
mine, has been obtained from the Kautsky 
ore body where development was com- 
pleted in 1966. Development of the Bell- 
viksberg opencast lead mine, at Tasjé 
near Dorotea, was postponed because of 
lower lead prices; the mine had been 
scheduled for production in 1969. 


Tungsten.—A scheelite deposit contain- 
ing 1 percent tungsten was reportedly 
being explored by a group of six Swedish 
steel companies at Elgfált, near Koppar- 
berg, in 1967. 

A continuous sintering furnace for pro- 
duction of tungsten carbide was placed 
in operation by Fagersta Bruks AB in 
March. The furnace reportedly has 8 times 
the capacity of a conventional vacuum 
furnace and was built by Vacuum Indus- 
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tries Inc. of the United States. The Fager- 
sta Co. plans to install additional units. 


Uranium.—Uranium extraction from 
shale at Ranstad by AB Atomenergi was 
continued at less than half of plant capac- 
ity in 1967. The reduced operations level 
was being maintained in order to concen- 
trate on reducing extraction cost, which 
in 1967 was higher than world uranium 
prices. 


NONMETALS 


Cement and Other Construction ma- 
terials. —Construction industry activity in- 
creased in 1967, stimulated by easing of 
interest rates and the unusually mild win- 
ter. The number of building starts and 
completions was 6 to 12 percent higher 
than in 1966 but output of cement, glass 
and other construction materials increased 
only 3 to 4 percent. 

Skanska Cement AB, which accounted 
for about 80 percent of Sweden’s cement 
output in 1965 and 1966, was completing 
new installations at Limhamn to increase 
the works’ annual capacity from 700,000 
to 1.2 million tons. New quarry installa- 
tions and a 2-kilometer conveyor tunnel 
were completed at midyear and a new 
rotary kiln went into operation in Septem- 
ber. The highly automated Limhamn works 
will be Sweden’s largest cement plant. 

Göteborgs Makadam AB, the largest 
road and concrete aggregate producer in 
the Gothenburg area, began operating a 
new semiautomatically controlled p'ant at 
Vikan with an annual capacity of more 
than 1 million tons of crushed granite, 
to serve markets north of the city. A 
second plant of similar capacity was oper- 
ated at Kallered, several kilometers south. 


Pyrite and Sulfur.—BGAB produced 
447,600 tons of sulfuric acid in 1967, 
mostly from domestically mined pyrite, 
about 95,000 tons more than in 1966. 
Two-thirds of the total was produced by 
the Reymersholm division (formerly Rey- 
mersholms Gamla Industri AB, which 
was merged with BGAB in October 1966), 
and the remainder by the Rönnskär smel- 
ter. A new plant under construction at 
the Reymersholm Works in Hälsingborg, 
with an annual capacity of 250,000 tons, 
expected to be completed in late 1969, 
will increase BGAB’s total annual 
sulfuric acid capacity to more than 700,- 
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000 tons. Parallel with this development, 
pyrite deposits of the Kedtrask field, 30 
kilometers from Boliden, are being pre- 
pared for production and concentrator 
capacity is being increased. Exploration 
of the Kedtrask deposits had been resumed 
in 1966, and opencast pyrite mines were 
opened in the same region at Kankberg 
and Rakkejaur. Production from Kankberg 
apparently continued through 1967 but 
ore-dressing problems may have delayed 
operations at Rakkejaur. Ore from these 
mines was processed at the Kristineberg 
and Boliden concentrators in 1966. 

Elemental sulfur recovery from oil shale 
probably ceased in 1966, as shale oil 
production by the Government was being 
discontinued at Kvarntorp, where output 
totaled 25,000 to 30,000 tons annually 
until 1965. The loss of this source appar- 
ently was compensated by increased pro- 
duction and imports of pyrite. 

Stora Kopparbergs Bergslags AB was 
installing a 170-ton-per-day Lurgi pyrite 
roasting unit at Falun in 1967; completion 
is scheduled for early 1968. 


Talc and Steatite.—A steatite deposit 
was being investigated in the Lautakoski 
area near the Finnish border by the Swe- 
dish Geological Survey. The mineralized 
zone was reportedly at least 600 meters 


long, 200 meters wide, and 20 meters 
deep. 


MINERAL FUELS 


Coal and Coke.—Swedish coal output, 
which has been rapidly declining in recent 
years, was probably limited to that pro- 
duced as a clay byproduct in 1967. The 
Nyvang coal mine, operated by Höganäs- 
Billesholms AB, was closed in May 1966. 

Coal imports in 1967 declined to 1,678,- 
000 tons, with the United States sup- 
plying 46 percent of the total. Imports 
from Poland, the United States, and the 
United Kingdom declined, while shipments 
from the Soviet Union and West Germany 
increased; the latter, 249,000 tons, ap- 
peared to be stimulated by further price 
reductions, with the average value of coal 
imported from West Germany in 1967 at 
$14.71 per ton compared with $16.16 
in 1965. 

Coke imports declined by 273,000 tons 
in 1967. Metallurgical coke output at 
Oxelósund was 483,000 tons, most of Swe- 
den’s national output. 
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Coal and coke consumption in recent 
years was as follows: 
AAA 


Thousand 
Commodity and metric tons 
consumer sector = ————————— 
1965 1966 
Coal: 
Gas works________.______. 664 690 
Coke ovens.. `- _ 2. 22.. 479 625 
Industry. 1 559 1 400 
Transportation. _.________ 14 15 
Other `- 2222222222 138 120 


Se e a Gee ee SE a rm 


Coke-oven coke: 


Iron and steel industry_... 21,285 21 ,170 
Other industry__.____._.. 250 250 
Transportation. _________. 10 10 
Other. 2 340 350 

Ota) qh hoe or tas e de 1,835 1,780 

Gas coke ee 

Industry. -2-2 2- 268 255 

as works.______________ 98 90 
Other- --.222222222L 186 200 

Total... -2-22-22 552 545 


! Includes 50,000 tons consumed by iron and 
steel industry exclusive of coking plants. , 

2 Includes about 500,000 tons transformed into 
blast furnace gas. 


Source: Organization for Economic Cooperation 
and Development. (Paris). Statistics of Energy 
1952-1966. 1968, pp. 242-245. 


Petroleum.—There appeared to be little 
activity in oil and gas exploration in 
Sweden, either onshore or in Continental 
Shelf areas. Basic offshore legislation was 
passed in mid-1966 but no concession 
applications were reported by yearend 
1967. Future exploration activity was ex- 
pected to be controlled by the Swedish 
consortium composed of LKAB, the Oljek- 
onsumenterna (OK) cooperative, and the 
Axel Johnson Group, but it was possible 
that European and/or U.S. companies 
would be permitted to participate. Off- 
shore boundary agreements between Swe- 
den and neighboring states had not yet 
heen made, although negotiations with Fin- 
land were underway and agreement ap- 
peared to be close on the geographical 
point at which offshore boundaries of 
Sweden, Norway and Denmark shculd 
meet. Complete formal definition of Swe- 
den’s offshore boundaries will also require 
agreements with the Soviet Union, Poland, 
and probably East Germany, although the 
latter country is not recognized by Sweden. 

Crude oil imports in 1967 increased 
by 2.4 million tons as compared with 
1966 figures, as new refining capacity 
went into operation. A similar rise in 
imports was expected in 1968. 
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Refinery capacity at Gothenburg in- 
creased by at least 6 million tons annually 
in 1967. AB Svenska Shell nearly doubled 
capacity of the Koppartrans refinery, to 
about 4 million tons annually, and Svenska 
BP completed the Syrhaala refinery (an- 
nual capacity 4 to 5 million tons). Total 
annual refining capacity in Sweden was 
about 10 million tons by yearend, but 
it continued to be less than half of the 
domestic demand for petroleum products. 
This gap reportedly was the result of 
company reluctance to build additional 
refineries to meet the Swedish market’s 
heavy demand for heating and fuel oils 
relative to that for other refinery products. 
These oils usually account for about 70 
percent of Sweden’s petroleum product 
consumption. 

An unusually mild winter and increased 
hydroelectric power availability in 1967 
led to a decline in heating and fuel 
oil consumption, the first in several years. 
The effect on total consumption is shown 
in the following tabulation: 


eee 
Thousand metric tons 


Product NA 
1966 1967 

Gasoline.. 222 8. 2,374 2,454 
Kerosine ` 22222.2220 269 228 
Gas/diesel oil. ___________ 7,085 6,861 
Residual fuel ol ` 9,055 8,403 
oa E sto 1,190 1,221 
Total... 19,973 19,167 


Source: Organization of Economic Cooperation 
and Development (Paris). Provisional Oil Statistics 
by Quarters—4th Quarter 1967. 21 pp. 


Atomic Energy.—Construction of the 
Marviken and Oskarshamn nuclear power- 
plants continued. The 140-megawatt Mar- 
viken plant was scheduled for completion 
in 1968 while the 400-megawatt Oskar- 
shamn plant was scheduled for completion 
in 1970. Fuel elements for Marviken are 
being manufactured by AB Atomenergi. 
For the Oskarshamn reactor, uranium from 
Sweden will be enriched in the United 
States under a contract negotiated in mid- 
1967 by Oskarshamnverkets Kraftgrupp 
AB with the U.S. Atomic Energy Com- 
mission (USAEC). The contract calls for 
USAEC to supply 10,000 kilograms of 
enriched uranium annually for 30 years. 
A second contract between the same parties 
provides for direct sales of enriched uran- 
ium to the Oskarshamn Company to cover 
needs through 1968. 


The Mineral Industry 
of the Syrian Arab Republic 


By John R. Lewis’ 


During 1967, Syria’s economy faltered 
under several adverse pressures, and the 
mineral industry, never a major factor in 
the agriculturally oriented nation, was 
noticeably influenced. 

A dispute with the Iraq Petroleum Com- 
pany (IPC) over transit charges for oil 
crossing Syria, and over payment of back 
taxes, resulted in Syria’s seizure, in late 
1966, of IPC pipelines and other facilities 
in the country, and the shutdown of the 
pipeline. Resumption of the flow of oil 
(and of the adjusted transit fees) had 
barely begun to return to normal when the 
Arab-Israeli war prompted an embargo of 
crude oil destined for Western customers, 
closing both the Trans-Arabian Pipeline 
(Tapline) and the IPC pipeline, and com- 
pletely drying up one of Syria’s major 
sources of governmental income. Subse- 
quent reopenings and increased through- 
put served as steadying influences to the 
economy. Prior to these shutdowns, Syria 
received from these lines about $28 million 
annually from 1964 to 1966. As a result of 
the increases in transit fees and through- 
put, it is anticipated that revenues will rise 
to about $42 million annually. 

The widening rift between Syria and 
Western nations has created a dearth of 
production and trade information, but all 
signs point to rather severe economic stag- 
nation, with production apparently con- 
tinuing downward during 1967. 

Although the Government moved toward 
greater nationalism, substantial material 
assistance from similarly inclined nations 
did not appear to be forthcoming. 

The United States Agency for Interna- 
tional Development (AID) in October 
1967 estimated Syria’s 1965 gross national 
product (GNP) at $1,125 million,? with a 
per capita GNP of $210, somewhat higher 


than in previous years. No more recent 
data are available. Syria’s labor force is 
estimated to be about 40 percent of her 5.9 
million total population, and about 7,000 
persons work in mineral-based industries. 

Exports of metals, nonmetals, and min- 
eral fuels were valued at approximately 
$991,000 in 1966, while imports totaled 
about $66 million. 

Syria’s second 5-year plan was released 
in March 1965 covering 1965-69. The 
principal sectors of development (irrigation 
and land development, agriculture, indus- 
try, mining and fuel, transport and com- 
munications, and public services) were 
only broadly outlined. Eight projects were 
essentially those listed in the first 5-year 
development plan and were stiil, for the 
most part, in the design stage. 

The rather sizable Euphrates River hy- 
droelectric installation, near Tabqa in 
north-central Syria and in planning for a 
number of years, moved forward during 
1966 and 1967 at an accelerated pace. In 
April 1966, the U.S.S.R. agreed to provide 
materials and manpower, to assist in the 
construction, and to lend a goodly portion 
of the necessary money for the installation. 
Initial engineering surveys were to be com- 
pleted late in 1967. The project, scheduled 


for completion in 1970-71, is expected to 
about double Syria’s irrigated lands and 


provide a huge source of electric power. At 
the outset it will be capable of 300,000 
kilowatts of electricity and later it will 
generate 800,000 kilowatts. Syria’s agree- 
ment of several years’ standing with the 
Federal Republic of Germany regarding 


1 Petroleum engineer, Division of Interna- 
tional Activities. 

ere necessary, values have been converted 
from the Syrian pound (S£) at the rate of 
S£3.82=U.S. $1.00. Currency fluctuations of 10 


to 20 percent, however, are prevalent. 
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the dam was terminated during the period. 
Largest of the projects in the 5-year plan, 
the dam will take $171 million or about 
13.1 percent of the total 5-year budget. 
Many problems remained to be solved, in- 
cluding that of the water rights exercised 
by the several countries through which the 
Euphrates River flows. 

A long-standing discussion between Syria 
and the Iraq Pipeline Company over tran- 
sit fees, terminal charges, and certain taxes, 
resulted in seizure of the company’s facili- 
ties by the Syrian Government in Decem- 
ber 1966. Included were 700 kilometers of 
pipeline and terminal facilities at the Med- 
iterranean port of Baniyas. A 214-month 
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shutdown ensued. Iraq’s crude oil cus- 
tomers were served through alternate facil- 
ities. IPC properties were returned to the 
firm in March 1967 when Syria and IPC 
signed an agreement under which IPC is to 
pay Syria about 11 cents per barrel transit 
fee (up from about 714 cents) plus about 
4 cents per barrel of oil shipped from the 
port of Baniyas (up from about 21% cents). 
A lump-sum payment was also made by 
IPC to make the higher fees retroactive to 
January 1, 1966. An agreement was also 
reached between the parties to continue to 
study claims by Syria for a sizable backpay- 
ment of taxes. The transit fees are among 
the highest in the world. 


PRODUCTION 


Crude mineral production appeared to 
be continuing a minor upward trend in 
1966 and 1967. However, data for 1967 is 
too incomplete to warrant firm conclusions. 
A reduction in cement production can be 
traced to reduced demand. In an effort to 
regain former production levels, Syria has 
attempted to sell cement beyond her bor- 


ders through the use of highly competitive 
measures. 

Petroleum refining continued a slow up- 
ward trend (+3 percent) in 1966 and can 
be expected to continue in this direction. 
Increases will probably be more marked 
when Homs refinery expansion is com- 
pleted. 


Table 1.—Syrian Arab Republic: Production of mineral commodities 


Commodity 
Nonmetals: 
Cement ooo. thousand metric tons. _ 
Glass sand. - ------------------------ e ERE, 
GypSUM <a litis do-.-- 
e GE do. 
Mineral fuels: 
Asphalt, oatural ......-..... metric tons. _ 
Petroleum refinery products: 
Gasoline. -... thousand 42-gallon barrels. . 
Kerosine and jet fuel. `. --......--- do..-.. 
Diesel fuel... 00... do. 
Residual fuel... do..-. 
ASDDGl Gee cect nk oh eee do.... 
Liquefied petroleum van... do___- 
Total refinery products...____...do___- 
e Estimate. r Revised. NA Not available. 


1963 1964 1965 e 1966 1967 + 
685 635 r 835 617 600 
NA NA 10 10 10 
e15 20 15 15 15 

15 16 21 20 20 

36 , 782 36,000 56,900 60,000 60,000 

1,076 1,223 1,293 11,418 NA 
819 938 1,131 11,116 NA 
1,881 2,138 1,939 12,099 NA 
2,222 2,532 2,777 12,792 NA 
158 185 180 1190 NA 
84 92 96 169 NA 
6,240 7,108 7,416 7,684 NA 


1 Source: Directorate of Statistics, Ministry of Planning, Syrian Arab Republic, Damascus. General Bulletin 


of Current Statistics for 1966 (two volumes). 
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TRADE 


There was no appreciable change in 
1965 or 1966 in Syria’s dependence upon 
imports of metals, industrial minerals, and 
most commercial fuels. By 1966, total im- 
ports reached $291 million and mineral 
commodity imports totaled $65.9 million as 
indicated in the following tabulation com- 
paring mineral trade and total trade in 
the latest years for which such data are 
available: 


Value (million Mineral 
dollars) commod- 
ities’ 
Mineral share 
commod- Total of total 
ities trade (percent) 
Exports: 
1965----.-..- 1.8 169 1.06 
1966_______- 1.0 173 .59 
Imports: 
1965---.--...- 39.8 216 18.4 
1966_______- 65.9 291 22.6 
Trade balance: 
1965 ee eg —38.0 —47 XX 
1966_______- —64.9 —118 XX 


XX Not applicable. 


In August 1967, a product exchange be- 
tween Syria and the U.S.S.R. was agreed 
upon, and there are other indications that 
Syria has been intensifying trade with 
Communist countries. This trend is re- 
flected in data on Syrian mineral commod- 
ity trade; the U.S.S.R. and the Communist 
countries of Eastern Europe have appeared 
with increasing frequency as import 
sources, and the quantities of minerals 
each sends to Syria have been increasing. 

However, so dire is Syria’s foreign ex- 
change picture, that even these countries 
may decrease shipments to Syria until 
monies already borrowed are repaid. 


Table 2.—Syrian Arab Republic: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals: | 
Iron and steel: 
dd EE 7,240 
Semimanufactures---------------- r 68 
Lead: Scrap and semimanufactures. ...- 70 
Nonmetals: 
Abrasives, all typen 58 
GY DSU) WEE 8,453 
d KH A E AA 82 
Mineral fuels: 
Asphalt- oo its add 560 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels. r 786 
r Revised. 


1966 Principal destinations, 1966 


ugoslavia 2,500; Cyprus 1,295. 
audi Arabia 19. 
Saudi Arabia 8; Jordan 2. 


Lebanon 29; Jordan 19. 
Lebanon 25,890; Jordan 446. 
All to Jordan. 


All to Cyprus. 


321 All to West Germany. 


Source: Ministere Des Finances, Damascus. Statistiques Du Commerce Exterieur. 1966, 935 pp. 
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Table 3.—Syrian Arab Republic: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 


Aluminum: 
Unwrought and eerap. ------------ 
Semimanufactures 


Copper: 
Ingots, including eran... 
Bermoirmanufacturen 
Gold, platinum, and alloys_troy ounces. - 


A A Aes 


Ingots. --.------------- long tons. - 
Semimanufactures_____._.-- do... 
Zinc, all forms. ---------------------- 


Nonmetals: 


Abrasives, all forms_--.--------------- 
Asbestos. _________________---_------ 
Cements) sooo a ee ele 


Sand (including ouartzi. 
Stone, building- ---------------------- 


Mineral fuels: 


Asphalt- ---------------------------- 
Coal (including briquets)-------------- 
Coke ease ee a a 
Petroleum: 

Crude__thousand 42-gallon barrels.. 


Ve products: 


asoline_____._______- do 
Keroaine -------- do 
Diesel fuel oi]___._.___- do... 
Lubricants- `... do...- 
Liquefied petroleum gas.do...-. 
Other eet ee do 
Total iougs do 


1965 


435 
1,320 


50 
1,058 
15,896 


318 
1,585 


4,248 
20,098 


1,405 
76 


75,666 
392 

26 

15 
4,944 
64 
15,641 


1,260 
1,782 


1966 Principal sources, 1966 


Lebanon 57; Kuwait 22. 
Lebanon 549; mainland China 336; 
Hungary 197. 


Saudi Arabia 4; Kuwait 4. 
Italy 392; Yugoslavia 291; Japan 250. 
United Kingdom 3,295; France 2,757. 


U.S.S.R. 1,230; Bulgaria 99. 

Saudi Arabia 367; Lebanon 292; Bel- 
gium 141. 

Hungary 30,601; U.S.S.R. 15,874; 
Czechoslovakia 12,292. 


Netherlands 100; Australia 30. 
Saudi Arabia 100; Belgium 14. 
United States 2,251; France 1,125. 


Malaysia 59; mainland China 18. 
United Kingdom 109. 
United Kingdom 113; Jordan 36. 


United Arab Republic 288; Greece 34. 

Lebanon 3,467; Czechoslovakia 1,004. 

Yugoslavia 7,010; Denmark 3,172; 
mainland China 2,200. 

France 865; Belgium 350. 

Greece 45; West Germany 34; United 
States 24. 

West Germany 48,305; Lebanon 10,806; 
Yugoslavia 8,603. 

Yugoslavia 6,400; United States 55. 

West Germany 35; mainland China 15. 

All from India. 

Italy 2,258; Jordan 229. 

Spain 36; Lebanon 25. 

Rumania 11,710; United Arab Republic 
9,547; Jordan 8,044. 

Lebanon 962; West Germany 26. 

West Germany 318; Italy 290; mainland 
China 231. 

France 933; West Germany 459. 

Mainland China 778. 


Italy 2,086; United Kingdom 115. 
Belgium 560; United Kingdom 50. 
West Germany 2,198; Netherlands 421. 


5,100 
15,279 


1,215 
126 


82,363 
6,564 
52 

10 
2,671 
66 
29,308 


991 
1,273 


All from Iraq. 


United States 46; Curacao 16. 
Aden 20; Italy 11. 

U.S.S.R. 3,797; Rumania 2,987. 
United Kingdom 65; Italy 21. 
6 Italy 4; Jordan 2. 

4 Rumania 2; West Germany 1. 


r Revised. 


Source: Ministere Des Finances, Damascus. Statistiques Du Commerce Exterieur. 1966, 985 pp. 


COMMODITY REVIEW 


METALS 


Iron and Steel.—In 1966, the Govern- 


ment decided to set up a steel mill at 
Hama. A Polish firm won the contract to 


provide the materials and erect the mill, 
which was to be completed in 22 to 30 
months. It was announced that the plant 
would make about 75,000 tons of steel re- 
inforcing bars and mouldings annually and 
that it would employ 300 workers and 
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technicians. Initial costs were said to be 
equivalent to about $7.8 million and a 
$400,000 per year saving in foreign ex- 
change was projected. No information was 
available as to the source of financing of 
the plant nor as to its raw material source. 


NONMETALS 


Cement.—Production began at a Soviet- 
assisted cement railroad tie plant in 1966. 
It was planned that the plant would pro- 
duce around 40,000 ties per year. Begin- 
ning in 1966, the new railroad linking the 
damsite with the major industrial and 
transportation point of Aleppo, and the 
new Latakia-Qamishly railroad were to use 
the products of the plant. High-quality 
gravel was to be trucked from the 
Euphrates Valley to the plant site. Mean- 
while, a factory that would make 40 con- 
crete telephone poles per day was sched- 
uled to begin operation at Aleppo during 
the summer of 1967. 


Fertilizer Materials.—The fertilizer com- 
plex under development since October 
1966 at Homs will satisfy all of Syria’s 
demand for nitrogenous fertilizers accord- 
ing to the Syrian Ministry of Industry. The 
Italian contractor, Societa Nazionale 
Metandoti Progetti (SNAM Progetti), was 
retained to build a 50,000-ton-per-year 
ammonia plant within the Homs petro- 
chemical complex. This plant, estimated to 
cost $5.5 million, was due for completion 
during 1967. Overall cost of the Homs 
fertilizer installation will run around $30 
million, and completion remained set for 
1968. 

Phosphate rock occurrences west and 
southwest of Palmyra, in central Syria, 
continued to attract interest although no 
very high quality deposits have been 
found. Phosphorus’ pentoxide content 
varies from 24 to 28 percent. Late in 1966, 
a contract was to be signed under which 
the phosphate would be mined for domes- 
tic market and for export. A concentrating 
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plant is planned and exports will go out 
through the port of Tartous. 
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Petroleum.—Several oilfields in extreme 
northeastern Syria, heretofore not ex- 
ploited, have been under development in 
anticipation of the scheduled 1968 compie- 
tion of a pipeline linking the fields to the 
Homs refinery and the port of Tartous on 
the Mediterranean. Reserves of the three 
large government-owned fields (Suway- 
diyah, Karatchuk, and Rumaila) were 
officially estimated at slightly over 1 billion 
barrels. Suwaydiyah, with 30 wells ready, 
was to begin deliveries in early 1968. Total 
annual output from the fields is expected 
to reach 4 million tons (30 million bar- 
rels) within a few years. The crude oil is 
22° to 24° API gravity and high in sulfur 
(4 percent). The U.S.S.R. has provided 
most of the materials, technical manpower, 
and financial credit for field development. 

Construction of the 22-inch, 640-kilo- 
meter pipeline to Tartous via the Homs 
refinery was completed in mid-November 
by Italy's SNAM Progetti firm, while field 
gathering and terminal storage construc- 
tion was apparently almost complete at 
yearend. Pipeline construction had been 
started by a British consortium that re- 
moved itself from the job in 1966. 

Syria's only refinery, the state-owned 
Homs facility, was undergoing redesign, 
expansion, and modernization by a Czech- 
oslovakian contracting company to permit 
it to produce 55,000 barrels of products 
daily from Syrian crude by yearend 1968. 
Its premodernization capacity was about 
20,000 barrels daily and it used Iraqi crude 
oil. The General Petroleum Authority 
plans to use only Syrian crude oil at Homs 
after modernization is completed and ex- 
pects to be ready to deliver that portion 
of Syria’s crude oil output not used at 
Homs to world markets in 1968. 

An Italian proposal to build a products 
pipeline from Homs to the port of Latakia 
was under government consideration. 


Digitized by Google 


The Mineral Industry of Taiwan 


By R. A. Pense * and J. M. West? 


Taiwan’s mineral industry, while still 
dependent on coal mining for approxi- 
mately three-quarters of its extractive 
product income, engaged increasingly in 
processing imported materials, such as 
crude petroleum, steel scrap, phosphate 
rock, and bauxite. Although natural gas 
and crude petroleum were produced in 
growing quantities, output of other tradi- 
tional products, including copper ore, gold, 
silver, pyrite, and sulfur, continued to be 
on a limited scale. During 1967 aluminum, 
cement, fertilizer, glass, petroleum-refining, 
and petrochemical capacities were ex- 
panded, and plans for a new, integrated 
iron and steel mill were advanced. 

The island nation’s economy continued 
to make noteworthy progress. The 1967 
gross national product (GNP) was 
estimated at $3,421 million? (in 1964 
prices), a gain of almost 9 percent over 
that of 1966. The extractive sector of the 


Economic sector 


Manufacturing (sugar processing excluded). _-------- 
Construction of buildings. -_----------------------- 
Public utilities... ------------------------------- 
Metal mining- ----------------------------------- 
Salt evaporation `- -------------------------------- 
Miscellaneous mining, nonmetallic mining, and quarrying- ----.------- 
Coal mining A 
Crude petroleum and natural gas------------------- 


t Revised. 


Employment in the extractive mining 
industry reportedly totaled about 109,000 
at the beginning of 1967, distributed as 
follows, in percent: coal mining, 75; stone 
and sand quarrying, 12; salt, 6; metallic, 
4; petroleum, 2; and miscellaneous 1. Ap- 
proximately 9,000 of those employed were 


administrative, professional, or clerical 
personnel. Of the remaining 100,000 
workers, about 58,000 were employed 


underground and 42,000 on the surface.* 


mineral industry probably accounted for 
about 1.5 percent of the GNP. Combined 
with substantial annual increases in GNP 
in other recent years, all of which exceeded 
the projected 7 percent per annum rise 
under the fourth 4-year plan (1965-68), 
the unexpectedly large 1967 boost was al- 
legedly causing economic planners to con- 
sider raising the annual GNP growth 
objective to 8 percent or more for the fifth 
4-year plan (1969-73). 

Mining and manufacturing together con- 
tributed an estimated production value of 
$1,882 million to the economy in 1967, 
about 19 percent more than in 1966. Min- 
ing alone contributed an estimated $90.7 
million, roughly 16 percent more than in 
1966. Overall production indices, including 
components of mineral processing and con- 
sumption and major elements of the ex- 
tractive sector, follow (1961 =100) : 


1965 1966 1967 
A oe oie r 198.4 226.6 272.6 
ee 532.6 836.9 1,041.2 
La 154.6 175.4 199.6 
nu a 90.9 117.4 107.3 
EE r 138.6 92.5 120.8 
128.9 154.0 164.2 
EE E 116.9 116.0 117.5 
833.1 1,193.1 1,424.9 


The electric power industry continued to 
grow in 1967, but not fast enough to 


meet demand from industry, which con- 


1 Research specialist, Division of International 
Activities. 

2 Physical scientist, Division of International 
Activities. 

3 Where necessary, values have been con- 
verted from New Taiwan dollars (NT$) to 
U.S. dollars at the rate of NT$40.10—US$1. 

4 Labor Force Survey Research Institute of 
Taiwan Provincial Government. Manpower Re- 
quirements Pilot Survey Report on Mining In- 
dustry. 1967, 64 pp. 
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sumes four-fifths of all electricity generated. 
The Government-owned Taiwan Power 
Company (Taipower), the country’s 
principal generator, contracted to sell, on 
a regular basis during 1967, about 17 per- 
cent more power than it had available on 
a reliable basis, and as in 1966, several 
mineral-processing industries were forced 
to make temporary production cutbacks 
because of power shortages. To meet. the 
immediate crisis a 68,000-kilowatt addi- 
tion was rushed to completion at the 
Nanpu thermal powerplant in 1967, rais- 
ing Taipower’s total installed capacity to 
slightly over 1.5 million kilowatts at year- 
end. An additional 395,000 kilowatts were 
scheduled to go on stream in 1968. Never- 
theless, the power situation will probably 
continue to be critical over the next few 
years, with the possibility that industrial 
growth, including mineral processing, may 
be hampered. Taiwan’s electric power de- 
mand and supply were resurveyed in 1967 
by experts from the Detroit Edison Com- 
pany, but results were not revealed. 

Foreign investors’ interest in Taiwan 
remained high in 1967, particularly in 
labor-intensive projects. Foreign invest- 
ment, somewhat less than half from the 
United States, was estimated at slightly 
over $60 million, roughly double the 1966 
amount. Official Chinese sources show that 
“overseas Chinese” and Japan were other 
important sources of investment. Advan- 
tageous tax and customs treatement, in- 
dustrious low-cost labor, and policies per- 
mitting repatriation of profits and capital 
apparently were responsible for accelerated 
foreign investment. 

The Government's efforts to encourage 
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investment were implemented by the of- 
ficial opening of the Kaohsiung Export 
Processing Zone in late 1966. Incentives 
for establishing enterprises in this zone, 
where goods are produced specifically for 
export, include: exernption of machinery 
and equipment, supplies, and semifinished 
products from import duty if imported for 
a company’s own use; exemptions from 
commodity and business taxes; a 5-year 
corporate tax holiday under certain condi- 
tions; and remittance of all net profit or 
interest earned annually after the first 
year, plus 15 percent annually of the 
total invested after 2 years from the date 
the operation begins. Progress in develop- 
ing this zone has been slow. By mid-1967 
only about 20 plants employing 3,000 
workers were in operation, although 120 
plants with 30,000 workers had been ex- 
pected by yearend. Total investment was 
apparently falling far short of the $18 mil- 
lion projected for 1967. As a result, the 
target date for the completion of develop- 
ment of this zone, whose production value 
is expected to reach $75 million annually, 
was extended to yearend 1969. 

The establishment of special Petro- 
chemical Industrial Districts was also being 
discussed as an incentive for investors to 
help develop Taiwan's petroleum resources 
to their maximum. One of these districts 
was to be founded near Maoli in west- 
central Taiwan, where natural gas is al- 
ready being used to produce fertilizers. 
The other was to be located near 
Kaohsiung in southwestern Taiwan, where 
projects for using naphtha from the 
country’s only oil refinery to make artificial. 
fibers were well underway. 


PRODUCTION 


The most noteworthy trends in 1967 
production were increases in some crude 
mineral fuels and rises in output in 
several areas of mineral processing. Extrac- 
tion of natural gas and petroleum showed 
significant increases over 1966, although 
far below the rates of increase for previous 
years. Coal output, however, remained 
virtually stationary during 1967. Processing 
industries, such as cement, petroleum refin- 


ing, glass, and fertilizer production, ap- 
parently enjoyed sizable increases. 

Of the total value contributed to the 
economy by identified components of 
minerals and mineral processing in 1967, 
metals and metal products contributed an 
estimated $103.3 million, nonmetallic 
minerals and mineral processing contrib- 
uted an estimated $131.3 million, and 
mineral fuels and products, added $186.6 
million, 
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Table 1.—Taiwan: Production of mineral commodities 


(Metric tons unless otherwise specified) 


1964 


43 ,000 
19,372 
8,104 


119,973 
9,291 
1,738 

r 1,887 


200, 494 


1,483 
17,660 


1965 


42,000 
18,912 
9,237 


114,191 
10,313 
e 1,900 
r 2,189 


212,500 


1,581 
32,148 


r 385 


1966 


42,000 
17,217 
9,422 


139,290 
2 


e 2,500 
rZ,411 


219,547 


2,348 
41,805 


326 


141 


1967 


42,000 
15,440 
10,398 


85,014 
10,658 
e 2,300 

3,001 


262,954 
2,941 
32,414 


— SS SS ES ES SS EE SS SE AR ES SD 
a SE dE EE e 


Commodity 1963 
Metals: 
Alümina EEN 26 ,000 
Aluminum 1ngots 2-2-2 eee eee 11,928 
Aluminum sheet `` ooo ooo 5,687 
Copper: 
Ore, 0.61 to 0.77 percent Cu. 117,618 
Concentrates, 13 to 16 percent Cu. jot 
Mihe usura ie ee 1,619 
Electrolytic copper -------------------------- 1,481 
Gold: 
Gold-copper ore ooo 170,392 
Gold Ofe cota si es 1,553 
Refined gold ` troy ounces.. 31,710 
Iron and steel: 
~ Iron ore: 
Limonite, 35 to 40 percent Fe __-------- 576 
Magnetite, 50 percent be ee 4,705 
Pig iron EES thousand tons. - 54 
Steel ingots and castings. .--.-.-.----.-- do____ 275 
Rods, bars, and alabe ---------------- do___. 215 
EE troy ounces.. 61,440 
Nonmetals: 
ASDCSCO6 EEN 548 
Cement... eer thousand tons. _ 2,246 
Clays: 
Ceramic and potter... do____ 40 
Paper UCT eos oo erp Se re oie rere do. 3 
Used in cement._._.__. 2-22-22 ee do____ 460 
Brick and ole `. e do. 500 
Total... st do 1,008 
Dolomite, about 19 percent Mei 30,904 
Gypsum, 75 to 96 percent gvpsum. . 26,588 
Bt a dd o lo ro 79,491 
Lämestone ----------------------- thousand tons. - 3,680 
Pyrites, 25 to 45 percent sulfur._..... 46,760 
Salt, 804 A thousand tons. . 626 
Sand, elas. our o do. 80 
Sulfur: 
Refined, 97 to 99 percent sulfur- -.------------- 7,259 
Contained in pvrites -- 17,242 
Recovered from refinery gases, 99 percent sulfur_ 2,347 
Talc, mostly soapstone grade... o ooo 4,787 
Mineral fuels: 
Coal, subbituminous to high-volatile bituminous 
thousand tons. - 4,810 
Coke: 
Coke oven and beehive (including semi-coke) 
thousand tons. - 199 
Gas Plants EE do 34 
DOCG eh oie os oS ee eden eae do___- 233 
Natural ga8_------------------- million cubic feet. . 1,890 
Petroleum: 
Crude thousand 42-gallon barrels _ 19 
Refinery products: 
Gasoline- ----------------------- do ..-. 2,065 
e unit a as do____ 248 
Jet fuel co ee do___- NA 
Distillate fuel ol. do.... 1,360 
Residual fuel ol ` do... 3,852 
Asphalt- soci ee ea do 315 
Lubricant oils and feedstocks. _____-_ ek A ët 
e Estimate. r Revised. NA Not available. 
TRADE 


According to preliminary data, Taiwan's 
overall trade increased substantially in 
1967. Imports rose 37 percent over 1966, 
to $826 million, and exports about 15 


257 
11,557 


131 
r 2,244 


257 
r 15,507 


226 


2,739 
213 
2,072 
2,354 
7,414 
483 
540 


percent, to $669 million. Industrial equip- 
ment and raw materials, including ores, 
petroleum, and chemical materials were 
the main imports, reflecting the country’s 
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accelerated efforts at economic develop- 
ment, and industrial products accounted 
for the largest part (60 percent by value) 
of exports. Japan ($152 million), the 
United States ($129 million), South Viet- 
Nam ($99 million), the Federal Republic 
of Germany ($42 million), and Hong 
Kong ($41 million) were the principal 
destinations for Taiwan's exports.*? 

The role of mineral commodities in 
Taiwan's total trade in 1965 and 1966 
is shown in the following tabulation: 


Value Mineral 
(million dollars) com- 
modities' 
Mineral Total share of 
com- trade total 
modities (percent) 
Gross exports: 
1965--.-----.-.. 35.1 449.8 7.8 
1966__________- 53.2 536.5 9.9 
Gross imports: 
ef ge secede 133.3 557.4 23.9 
Osio aa 150.0 624.2 24.0 
Net trade balance: 
¡A —98.2 -—107.6 XX 
1966______.____ —96.8 —87.7 XX 


XX Not applicable. 
Source: Statistical Office of the United Nations. 
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Among the principal items exported in 
1966 were cement, the total value of which 
($18.7 million) was more than twice that 
of 1965; iron and steel products ($15.8 
million); and petroleum (mostly lubricat- 
ing oil feedstocks), manufactured ferti- 
lizers, and aluminum and aluminum alloy 
products (each approximately $3.4 mil- 
lion). 

Included with the major items imported 
in 1966 were raw materials used by 
Taiwan mineral and metal processing 
industries. These were iron and steel scrap 
($13.0 million), iron and steel semimanu- 
factures ($45.1 million), and crude oil 
($39.6 million). Among the more impor- 
tant manufactured mineral and metal 
products imported were copper ($6.4 mil- 
lion), fertilizers ($5.0 million), and lub- 
ricating oils and greases ($3.6 million). 
Because of the rapid growth of Taiwan’s 
own fertilizer industry, the 1966 foreign 
exchange expenditure for- manufactured 
fertilizer was considerably less than one- 
half of that in 1965. 


5 Chinese Information Service. News From 


China, Jan. 5 and 11, 1968. 


Table 2.—Taiwan: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals: 
Aluminum and alloys, unwrought and 
semimanufactures_____.__-_.._____- ,436 
Copper: 
Ore and concentrate___________-.-_- 12 , 840 
Unwrought and semimanufacturers_ 260 
Iron and steel: 
¡AA ee eee 5,945 
Semimanufactures. thousand tons. _ r 80 
Ferroallovg 1,290 
Nonmetals: 
A AA 87 
Cement: 
Portland. _.._-.-.-..-- thousand tons. . 668 
¡A Gerten Scie, 12 ,690 
Fertilizers, manufactured -__-_--------- 32,013 
Salt EE thousand tons. _ 302 
Mineral fuels: 
O8l EE do__ 
COC i es A hia ee ah RL 12,977 
Petroleum refinery products: 
Gasoline l 
thousand 42-gallon barrels . . 36 
Fuel ol... Ost 247 
Lubricants and feedstocks._.__do._..-. 3 
Pitch and asphalt- ` do___-_ 76 
e Revised. 


L Less than Le unit. 


1966 Principal destinations, 1966 
6,671 South Korea 1,618; South Viet-Nam 
1,480; Japan 1,000. 
15,407 All to Japan. 
657 South Viet-Nam 566; Singapore 75. 
9,705 South Viet-Nam 9,698. 
115 South Viet-Nam 96; Thailand 11. 
2,802 South Viet-Nam 1,276; Thailand 1,066. 
69 Philippines 68. 
1,193 South Viet-Nam 1,055. 
15,147 SE Viet-Nam 12,082; Philippines 
31,235 South Viet-Nam 31,121. 
130 Japan 108. 
(1) 
15,476 South Viet-Nam 6,860; Philippines 3,800. 
, SC All to Thailand. 
1 
171 Japan 146; Hong Kong 17. 
110 South Viet-Nam 79; Hong Kong 12. 


Source: Chinese Maritime Customs, Statistical Department, Inspectorate General of Customs (Taipei, 
Taiwan). The Trade of China 1965 (pub. 1966), 481 pp.; 1966 (pub. 1967), 507 Rp. 
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Table 3.—Taiwan: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum and alloys: 

Baute ----------------------- 104,741 90,348 Malaysia 89,010. 

Sora D cc aos KAN 1,734 United States 815; Hong Kong 676. 

Unwrought and semimanufactures. - 691 1,740 United States 908; Japan 454. 
Chromium ore and concentrate_______-_- 270 880 Philippines 780; Japan 100. 

Copper and alloys, unwrought and semi- 
manufaetures ------------------- r 5,561 4,881 Japan 4,379; Australia 231. 
Iron and steel: 

Ore and eoncentrate ------------ 31,103 106,641 Malaysia 106,615. 

Beran... thousand tons. - r 439 272 United States 156; Hong Kong 51. 

Pig SE EE 2,664 All from Japan. 

Ferroalloys and special steel. _.._..-_ r 13,263 14,590 Japan 13, 162; United States 1,099. 

Billets, blooms, and other unwrought 

¡o A ee ee 6,332 14,527 Australia 11,144; Japan 2,584. 

Semimanuíactures. thousand tons. - 257 318 Japan 282. 

Lead and alloys, unwrought and semi- 
manufactures___________-____----_-- 3,256 3,736 Japan 1,382; Australia 1,270; Peru 898. 
Manganese dioxide..------.---------- 1,122 2,226 Japan 1,626; Belgium 275. 
Mercury_________---- 76-pound flasks ` 2,008 928 United States 464; Mexico 261. 
Nickel, unwrought and semimanufactures. 125 138 Canada 75; Norway 52. 
am and alloys, semimanu- long tons. - r 228 387 Malaysia 348; Singapore 16. 
actures. 
Titanium doide 1,589 2,327 Japan 1,494; Australia 314. 
Zinc, unwrought and semimanufactures - 6,067 7,093 Japan 4,466; Australia 1,946. 
Uther: Metal acrapnep 1,285 1,383 Hong Kong 792; Ryukyu Islands 173. 
Nonmetals: 
Abrasives____________._____._____._-- 980 1,285 Japan 1,149; United States 135. 
Asbesto8S---------------------------- 1,630 2,366 trees 1,116; Republic of South Africa 
Fertilizer materials: 
Crude: Phosphate rock...........- e116,000 46,017 All from Morocco. 
Manufactured: 

Ammonium sulfate ---.------ 110,737 23,350 Japan 21,850. 

Other nitrogenous. ---.-...---- 72,540 46,401 All from Japan. 

Calcium phosphate. -....-....- 1,126 1,033 United States 968. 
tes Potassic____.__..___.-___----- 90,270 31, 761 Canada 14,961; West Germany 10,500. 

raphite: 

Plumbago- ¿o cacao ac 2,892 2,794 South Korea 2,713. 

OUNCE kode ata aa 123,270 112,918 Morocco 85,719; Japan 13,495. 
GYPSUM A A eek ones 45,201 72,592 Australia 41 297; Cyprus 31, 127. 
Te KEES 118,662 69,304 United States 36, 467; Canada 26,312. 

Mineral fuels 
e Ee 18 9,330 Australia 9,329. 
Petroleum: 
Crude oil 
thousand 42-gallon barrels.. 10,428 19,202 Iraq 13,127; Kuwait 4,797. 

Refinery products: 

PR A 132 1,241 Kuwait, 1,107; Saudi Arabia 115. 
io Ge GE e ) 190 190 Japan 106; United States 77. 
Paraffin wax. do...- 18 27 Japan 14; Indonesia 12. 
Transformer oil_.._._...- do...- 9 12 Japan 8; United States 3. 
Pitch and asphalt...... do___- 22 33 West Germany 24; United States T, 
Petroleum coke do...- 97 58 All from United States, 

e Estimate. r Revised. 


Source: Chinese Maritime Customs, Statistical Department, Inspectorate General of Customs (Taipei, 
Taiwan). The Trade of China 1965 (pub. 1966), 481 pp.; 1966 (pub. 1967), 507 pp. Statistical Office of the 


United Nations. 


COMMODITY REVIEW 


METALS 


Aluminum.—During 1967 the Taiwan 
Aluminium Corp. (TALCO), the country’s 
Government-owned and only fully inte- 
grated aluminum enterprise, continued an 
overall expansion program. Costing an 
estimated $11.3 million, the project in- 
volves enlarging and modernizing the 


alumina-producing facility, raising the 
primary aluminum-producing capacity, and 
installing new rolling equipment. Under a 
contract signed in 1966 with Vereinigte 
Aluminum Werke A. G. of West Germany 
involving technical assistance, the annual 
capacity of the alumina facility is being 
raised from its present 42,000 tons to 


744 


75,000 tons. Annual primary aluminum 
capacity (32,000 tons in 1967) is to be 
increased to 38,000 tons by the end of 
1969 through the addition of more electro- 
lytic reduction cells supplied by Péchiney 
Co. of France. New rolling facilities, pro- 
vided principally by Schloemann A. G. 
of West Germany, including hot, strip, and 
temper mills, and three reheating furnaces, 
are to go into operation during the first 
quarter of 1968, expanding total products 
capacity to 25,000 tons annually.® 

To meet additional demand created by 
the increased electrolytic refining capacity, 
a new 25,000-kilowatt generator is being 
added to the company powerplant. It will 
also lessen the company’s dependency on 
the supply of power from the public 
utility system, the irregularity of which has 
hampered company activities in recent 
years. Bauxite from Malaysia continues to 
be the principal raw material for the com- 
pany's operations. 


Copper and Gold.—Mines in the Chin- 
kuashih area of northern Taiwan continued 
to produce a substantial amount of copper 
ore which was sent to Japan for processing 
and a small amount of gold. The discovery 
of a “new” vein of gold in this area was 
announced in 1966 but appeared, by late 
1967, to have been ephemeral. Large- 
scale geochemical prospecting for addi- 
tional reserves of copper, initiated in 1965 
by the Mining Research and Service Or- 
ganization in cooperation with the National 
Taiwan University, continued. The project 
included heavy mineral reconnaissance in 
the Chinkuashih area, soil prospecting at 
Penshan, the study of dacite and ore rela- 
tionships, and stream sediment investiga- 
tions for copper in eastern Taiwan. 


Iron and Steel.— Despite the addition, in 
late 1966, of a small rolling mill to the 
Taiwan Iron Manufacturing Company 
facilities, making it the country’s first in- 
tegrated steel plant, movement towards 
government establishment of a completely 
new medium-size integrated plant con- 
tinued throughout 1967. A project for a 
conventional plant with blast furnaces ap- 
peared to be gaining favor over a proposal 
to build a somewhat unorthodox plant that 
would use Taiwan's natural gas resources 
to smelt iron ore directly into sponge iron. 
During the first stage of the convent'onal 
scheme hot- and cold-strip rolling facilities, 
a plate mill and an electrolytic tinning line 
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would be erected; capacity would initially 
be about 400,000 tons annually of products 
rolled from imported slabs. The second 
stage development of the plant into a fully 
integrated operation would presumably 
await expansion of the Taiwan market to a 
size capable of supporting an economically 
viable installation with an annual output of 
1 to 2 million tons of steel. Japanese assist- 
ance is allegedly available for part of the 
cost of this more ambitious scheme through 
an existing aid agreement. Three of Japan’s 
major steel companies would provide the 
necessary technology and equipment. 
Nevertheless, at yearend 1967 Taiwan’s 
steel industry was still characterized by 
numerous small producers that rolled in- 
gots by remelting steel scrap in electric 
arc or Bessemer converter furnaces. Some 
low-grade domestic iron ore was utilized, 
in combination with higher grade ore im- 
ported principally from Malaysia, in the 
manufacture of pig iron in two blast fur- 
naces and a number of electric smelting 
furnaces. About 80 to 85 percent of the 
product capacity was devoted to the pro- 
duction of steel reinforcing bars and rods. 


NONMETALS 


Cement.—Output of cement, which rose 
sharply in 1966 under the demand cre- 
ated by the conflict in South Viet-Nam, in- 
creased more moderately in 1967. The pro- 
duction cutback, which was occasioned by 
a power shortage in August, was a contrib- 
uting factor in the failure of the industry to 
reach its goal of 3.9 million tons. As a re- 
sult of this shortfall, the continued upsurge 
in domestic demand by the construction in- 
dustry, and prior export commitments, a 
shortage developed in the internal market. 
Prices increased by more than 75 percent. 
In October the Government temporarily 
forbade producers to accept further foreign 
requisitions and ordered the immediate 
purchase from abroad of 30,000 tons of 
cement. This marked the second consecu- 
tive year that Taiwan, allegedly the fourth 
largest exporter of cement in the world, 
has had to import. Nevertheless, a goal 
of 4.4 million tons of cement which was 
set for 1968, and tax benefits on exported 
cement, which have encouraged producers 
to sell internationally, were apparently left 
undisturbed. 


6 Taiwan Aluminum Corp. Annual 
1966, 16 pp. 


Report 


THE MINERAL INDUSTRY OF TAIWAN 


Three more kilns were added during 
1967, raising the industrial capacity at 
yearend to 4.1 million tons. The capacity 
of the Taiwan Cement Corp., the island’s 
largest producer, was increased to 1.6 mil- 
lion tons during 1967. 


Fertilizer Materials.—Among the various 
chemical fertilizers produced in 1967 were 
ammonium sulfate, calcium  superphos- 
phate, urea, nitrochalk, calcium cyana- 
mide, anhydrous ammonia, nitrophos- 
phate, and compound fertilizers. Output 
of most types, including the first three 
which account for about 85 percent of 
total production, appeared headed for new 
highs near yearend. Of nine fertilizer 
plants operating in 1967, seven were 
owned and operated by the Central Gov- 
ernment-controlled Taiwan Fertilizer Co., 
one by the Provincial Government’s Kaoh- 
siung Ammonium Sulphate Corp., and one 
by Mobil China Allied Chemical Indus- 
tries, Ltd. 

Throughout 1966 and 1967 the Taiwan 
Fertilizer Co. continued to place orders 
for new fertilizer facilities with Japanese 
companies, financing them through Jap- 
anese credits. Mitsubishi Heavy Industries, 
Ltd., received $7.8 million to erect a 
liquid ammonia facility using natural gas 
and producing 545 tons of ammonia daily. 
Toyo Koatsu Co., Ltd., and Toyo Engi- 
neering Co., Ltd., received $3.7 million to 
construct ammonium sulfate and urea 
manufacturing units, with daily capacities 


of 450 and 300 tons, respectively. Nippon. 


Kokan K.K. received $2 million to build 
a mixed fertilizer unit which ‘would pro- 
duce 400 tons daily. With the completion 
of these facilities (probably in 1969) 
Taiwan’s production of fertilizers will 
reach nearly 1 million tons annually. Self- 
sufficiency in nitrogenous fertilizers is ex- 
pected, but imports of potassic and phos- 
phatic raw materials will still be required. 


Silica Sand and Glass.—Glass produc- 
tion, largely based on domestic silica 
sands, has made considerable progress in 
recent years. Output has risen from about 
55,000 tons in 1963 to approximately 
120,000 tons in 1967. Hsinchu Glass 
Works, Taiwan’s largest glass producer, 
brought its fifth plant into operation dur- 
ing 1967. Using natural gas as a fuel, this 
plant has an annual capacity of 700,000 
cases of sheet glass, or an_ estimated 
50,000 to 100,000 tons. Technical assist- 


ance during construction was supplied by 
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Saint Gobain Corp. of the United States 
and Deutsche Tafeglass, A.G. of West 
Germany. This brought the company’s 
capacity up to 1,350,000 cases of sheet, 
polished plate, safety, obscured, and 
frosted glass. An additional plant was 
built at Toufen by Taiwan Glass Corp., a 
newcomer to the island’s glass industry. 
Annual capacity of this plant was 400,000 
cases of sheet glass and 200,000 cases of 
other glass. As a result of these develop- 
ments, demands for high-quality silica 
sands are expected to more than double. 


MINERAL FUELS 


Coal.—Despite Taiwan’s growing fuel 
demands, coal production in 1967 was 
only slightly higher than in 1966, and 
considerably short of the 5.7 million tons 
projected for the year. Inability of the 
coal industry to provide desired amounts 
of coal for thermal power generation was 
allegedly one of the factors in the power 
deficits that adversely affected operations 
of the aluminum and cement industries 


during 1966 and 1967. 


Natural Gas.—Proven reserves of nat- 
ural gas at the beginning of 1967 were 
estimated at 960 billion cubic feet, nearly 
50 years’ supply at 1966 production rates. 
Consumers are located principally near 
the Miaoli area of west-central Taiwan 
where most of the gas has been found. In 
1967 consumers included an ammonia- 
urea fertilizer plant of Mobil China Allied 
Chemical Industries, Ltd., several glass 
factories of Hsinchu Glass Works, the 
Tunghsiao powerplant of Taipower and 
about 10,000 homes in five nearby towns. 
Extension of pipelines to the major urban 
areas of central and southern Taiwan was 
discussed. Priority in use is expected to be 
given to petrochemicals, however, particu- 
larly for the production of intermediate 
feedstocks such as acetylene, which is used 
in the manufacture of artificial fibers. 


Petroleum.—Although domestic crude 
oil production continued to rise in 1967 
after a 73-percent jump in 1966, the 
amount produced still provided oniy a 
very minor portion of Taiwan’s petroleum 
needs. To increase reserves, which stood 
at 18.9 million barrels at the beginning of 
1967, the Government-owned Chinese 
Petroleum Corp. (CPC) continued its 
4-year program of exploration that was 
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initiated in 1965. Geological surveys and 
drilling led to the 1966 discovery of oil 
near Hsinchu, which had a reported spe- 
cific gravity of 43° API in the well and 
a reported maximum daily output of 1,000 
barrels of oil and 2.5 million cubic feet of 
natural gas. No new finds were announced 
during 1967. 

Substantial advances were made, how- 
ever, in reaching self-sufficiency in petro- 
leum processing. The country's only re- 
finery, the Kaohsiung installation of CPC, 
appeared to be well along on a program 
to boost capacity to 110,000 barrels daily, 
with completion set for July 1968. Plans 
were also being made to raise capacity 
thereafter to 250,000 barrels. With the 
principal exceptions of relatively small 
amounts of lubricants and greases, and 
an emergency supply of residual fuel oil 
imported in 1966 for use in power gen- 
eration, this plant was able to meet virtu- 
ally all of Taiwan’s liquid fuel require- 
ments. Sulfur recovered from refinery 
gases was used in CPC’s chemical and 
petrochemical producing activities. Output 
of the 1,500-barrel-per-day lubricating oil 
plant of China Gulf Oil Corp., which 
went into commercial operation in Oc- 
tober 1965, met the domestic market de- 
mand for locally produced products in 
1966 and 1967 and provided a substantial 
surplus for export, as originally planned. 
However, lubricant imports were necessary 
to meet the requirements of some con- 
sumers. 

Tentative plans were announced in 1967 
for the building of a second refinery near 
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Keelung in northern Taiwan. Unloading 
facilities would be built to accommodate 
two 80,000-ton tankers discharging offshore 
simultaneously. The refinery would pro- 
visionally provide two new major thermal 
powerplants with residual fuel oil. In ad- 
dition, the port of Kaohsiung was sched- 
uled to be expanded to receive 70,000-ton 
tankers, and negotiations by the CPC and 
the Mobil Oil Corp. with unidentified 
Italian interests for the construction a 
75,000-ton tanker were launched. 


Civilian demand in 1967 for products, 
including bunkers, was projected to in- 
clude 8,050,000 barrels of residual fuel 
oil, 2,350,000 barrels of distillate fuel oil, 
1,720,000 barrels of gasoline, and 550,000 
barrels of other products. Of the total 
amount of 12,670,000 barrels, industry 
was expected to consume 49 percent 
(mostly residual fuel oil), transportation 
34 percent (mostly distillate fuel oil and 
gasoline), fishing fleets 14 percent, and 
residential and commercial heating and 
lighting the remaining 3 percent. 


Several new petroleum-based petrochem- 
ical units were believed to have come on 
stream during 1966 and 1967. The most 
important of these probably was a poly- 
ethylene facility at Kaohsiung completed 
in 1967 by Taiwan Polymers Corp. De- 
signed to use ethylene produced by a new 
naptha-cracking unit at CPC’s nearby re- 
finery, this facility is to manufacture 40 
million pounds of low-density polyethylene 
annually. 


The Mineral Industry 
of Thailand 


By A. F. Grube’ 


Thailand’s mineral industry, a signifi- 
cant foreign exchange earner, has ex- 
panded even faster than the gross national 
product (GNP). The share of minerals 
increased from approximately 0.7 percent 
of the GNP in 1958 to about 1.7 percent 
in 1967. Overall mineral output value in- 
creased fourfold during 1958-67, primar- 
ily as a result of increased tin and cement 
production. Also contributing to the rising 
importance of minerals were advances in 
tin and oil refining, fertilizer manufactur- 
ing, and the discoveries of new deposits of 
tin, tungsten, columbium-tantalum, iron, 
and copper ores. 

As an indication of the vigor of the Thai 
economy, the country’s gross national prod- 
uct amounted to $4.7 billion in 1967, a 
6-percent increase in real terms over that 
of the previous year. In fact, annual 
GNP growth rate averaged over 8 percent 
for the 1960-67 period. Expansion has 
been fostered by a stable government, in- 
vestment incentives, sound fiscal policy, 
expansion of the country’s infrastructure, 
and government support of free enterprise. 

During the 1967 fiscal year (October- 
September) actual and planned invest- 
ments in Thailand registered a substan- 
tial increase. The Thailand Board of In- 
vestment indicated that the estimated 
value of promoted industries was nearly 
double that of the previous fiscal year— 
$93.6 million as compared with $52.7 
million. Out of 155 applications received, 
the Board approved more than 100. Over 
20,000 persons are to be employed in these 
enterprises. The United States’ contribu- 
tion to private investment also increased 
sharply. According to one survey United 
States investments amounted to $110 mil- 
lion at yearend 1966 as contrasted with 
$25 million at yearend 1960. A major por- 


tion of this increase was the investment of 
about $7 million by the Union Carbide 
Corp. in a tin smelter at Phuket. 

Tin continued to outrank cement— 
Thailand’s No. 2 mineral product—by a 
wide margin and overshadowed all other 
minerals. Output of the metal in 1967 
showed little change from that of 1966 and 
was 18 percent greater than that of 1965. 
In recent years, the country has been the 
world’s third largest producer of tin. 
Thailand also produced significant 
amounts of fluorspar, antimony, and tung- 
sten. Furthermore, prospects for increased 
production of manganese were excellent. 

During 1967 Thailand enacted both a 
minerals law and a petroleum law. In 
accordance with these laws offshore areas 
in the Gulf of Siam were awarded to 
international petroleum companies for 
exploration and development, and mining 
companies have been awarded concessions 
for development of mineral deposits. At 
yearend 1967 three additional United 
States firms were conducting feasibility 
studies regarding substantial investments 
in Thailand’s mineral industry. If these 
plans are realized, the required investments 
would far exceed any of those made pre- 
viously in Thailand’s mineral economy by 
United States firms. 

One of the plans involves a joint United 
States-Thai investment by the Inter- 
national Minerals & Chemical Corp. and 
the Thai Oil Refining Company, Ltd. for 
the construction of a fertilizer plant at 
Sirracha. Byproducts of the Thai com- 
pany’s oil refinery would be used as feed- 
stock for the fertilizer plant, and the proj- 
ect would necessitate an investment of 
$60 to $100 million. The jointly owned 


1 Industry economist, Division of International 
Activities. 
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company would operate as Thai Agricul- 
tural Chemical Industries Company, Ltd. 


The second proposal, also for a fertilizer ` 


plant, which envisions an investment of 
between $30 to $40 million, was submitted 
to the Thai Government by the U.S. firm, 
Allied Chemical Corp. Feedstock for this 
plant would be obtained from  Iran's 
natural gas industry. 


The third involves the U.S. firm, Na- 
tional Lead Co., which was awarded a con- 
cession to work zinc deposits located at 
Mae Sod in the northwestern province of 
Tak. If National Lead exercises its option, 
a large investment would be required, 
since one of the conditions is to build a 
smelter. 


Italian, West German, Japanese, and 
Taiwan businessmen and government rep- 
resentatives are also interested in various 
development projects in Thailand. The 
West German Government encourages its 
citizens to invest in Thailand, and is pro- 
viding $1 million for the establishment of 
a mining school in Songhla. 


At the end of 1966 installed electric 
power generating capacity was approx- 
imately 400,000 kilowatts, and output dur- 
ing the year amounted to 1.6 billion kilo- 
watt hours. In recent years Thailand’s 
electricity requirements have been increas- 
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ing by more than 25 percent per year. 
Demand for electric power by 1975 is pro- 
jected to be over 9 billion kilowatt hours. 
Plans were approved in 1966 to proceed 
with the fourth stage of the Yan Hee 
power project, calling for the installation 
of the fifth and sixth 70,000-kilowatt gen- 
erators at the Bhumipol (Yan Hee) dam 
by 1969; the installation of a third 87,500- 
kilowatt thermal generator at the North 
Bangkok powerplant by 1968; and con- 
struction of a third 230.000-volt transmis- 
sion line from Yan Hee to Bangkok. Addi- 
tional projects under construction at the 
end of 1967 included hydroelectric power 
stations at Ubol and Chaiyaphum in 
northeast Thailand. The International 
Bank for Reconstruction and Development 
has authorized a $26 million loan for the 
construction cf the Phasom dam and 
powerplant on the Nan River in north- 
western Thailand. In the construction 
stage was a 40-million-kilowatt thermal 
powerplant at Bang Pu, site of the Krabi 
lignite deposit in southern Thailand. Also, 
the government was considering the con- 
struction of a 400,000-kilowatt nuclear 
powerplant. A survey report on Thailand's 
electric power industry, under the auspices 
of the United States Operations Mission to 
Thailand, was transmitted to the Thai 
Government at the end of 1966. 


PRODUCTION 


Mineral output value in 1967 was ap- 
proximately $130 million, about 50 percent 
tin and 30 percent cement. This was 
slightly higher than the total value in 
1966 and roughly 20 percent more than the 
1965 value. Comparing production in 1966 
with that of 1965, substantial increases 
were noted in output of tin, cement, 
lignite, and gypsum. Tin prices were high 
in 1966, and large-scale tin smelting came 
into its own. Mine output of tin and iron 
ore showed little change in 1967, but 
cement production rose one-sixth and flu- 


orspar production more than doubled. Tin 
prices reverted to lower levels in 1967, and 
more tin was locally smelted. Demand for 
cement was still increasing. The country’s 
leading iron deposit had ore reserve prob- 
lems. Outlook for manganese, lead-zinc, 
gypsum, and fluorspar, however, seemed 
romising. Thailand’s two small oilfields 
in north Thailand continued production 
of small amounts of crude oil, and the 
country’s three refineries operated at full 
capacity during 1967. 
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Table 1.—Thailand: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1963 1964 1965 1966 1967 P 
Metals: 
Antimony: 
Eed 1,239 2,819 2,502 2,373 2,280 
IVECO ye Ae as eg 613 1,269 1,130 1,068 1,026 
Metals oi as da dd a 105 258 173 213 129 
Chromite: eersten ee aera ee ee toe 210 
Colum EE eege dl E ene ee EES 46 
Iron and steel: 
Iron ore 55 percent iron___thousand tons. ` 16 191 750 692 549 
Pig PON EE 6 5 5 2 6 
Steel ingots and castings. ________- do 3 4 7 5 3 
Lead, Mihe- count ia la ee 2,264 3,656 5,581 6,371 3,477 
Mangarese: 
Battery grade, 75 percent manganege 
e e We TEEN r 3,278 r3,113 r 4,069 r 7,459 9,145 
Metallurgical grade, 46-50 percent man- 
ganese dioxide. ---------------------- r 3,332 r 7,742 129,259 *68,093 69,420 
Chemical grade, 75 percent or more man- 
ganese dioxide- ---------------------- Dea r 200 r 100 r 50 BEEN 
LEE EE NA NA NA NA NA 
in: 
Ore and eoncentrate .-_------ long tons__ 21,276 21,288 r26,003  r 30,806 80,702 
A eet a NT do 15,585 r15,597 19,047 22,565 22,489 
Metal... ni a cs lee e do.-.- anaes SERN 5,522 "16,990 26,582 
Tungsten concentrate (65 percent tungsten 
A AM ce She a es te ee as 190 397 r 512 r 517 858 
Zinc, mine (in lead zinc ore). .....-....-..--. 855 1,380 2,110 2,400 E 
Nonmetals: 
Baite- ciate epee ie ad EEN ske NA NA 224 
COMCNE _.------------------- thousand tons. - 996 1,060 1,249 1,483 1,737 
Fluorspar, 80 to 85 percent calcium fluoride.... 29,230 63,538 51,829 48,027 133,152 
E hr EE 23,890 41,900 11,240 39,629 61,696 
Mar! (used for cement) --____- thousand tons. ` 966 1,058 1,105 1,162 1,214 
Salt, sea 85 to 90 percent sodium chloride 
thousand tons. . 266 190 188 e 200 e 110 
WAL A A ee IAS NA NA NA NA NA 
Mineral fuels: 
Coal, lignite.. --------------- thousand tons. . 137 104 125 171 335 
Petroleum: 
Crude.--.---- thousand 42-gallon barrels. _ 45 45 40 40 e45 
Refinery products: ! 
Gasoline. ..------------------ do. NA NA NA 23,785 3,214 
Kerosine. ooo. do.-.- NA NA NA 11 562 
Jet fuel.. ------------------ do NA NA NA 1,677 1,364 
Distillate fuel oil_____._.__._... do___- NA NA NA e 4,707 4,987 
esidual fuel ol ._._.__.._... do____ NA NA NA 4,242 3,910 
Lubricating ol do. NA NA NA 15 47 
Asphalt- -------------------- do NA NA NA 440 167 
Liquefied petroleum van... do NA NA NA 65 147 
Other 22322 o see hen hase tes do___- NA NA NA EEN ERTE 
NV AA IP A ete NA 2,961 11,337 15,042 14,998 
e Estimate. r Revised. NA Not available. P Preliminary. 


1 Thailand’s first commercial refinery went on stream in late 1964. 


2 Includes naphtha. 


TRADE 


Thailand’s balance of trade remained 
adverse in 1966 with the negative balance 
increasing to $474 million as compared 
with $150 million in 1965. During 1966 
total exports increased by nearly 12 per- 
cent whereas imports increased by 51 per- 
cent. Since a large part of Thaiiand’s 
imports are related to military require- 
ments and were reimbursable from foreign 
accounts, the trade deficits have not had an 
adverse effect upon the country's foreign 


exchange reserve. 

Mineral exports were valued at $87 
miilion in 1966, an increase of 19 percent 
over that of 1965. Tin, accounting for 72 
percent of the total was followed in im- 
portance by iron ore valued at $6 million. 
Further down the list were manganese ore 
and fluorspar valued at $1.5 and $1.4 
million, respectively. 

Data on the value of mineral trade and 
its relationship to total commodity trade 
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for 1965 and 1966 are summarized in the 


following tabulation: 


Value (million 
dollars) 
Mineral 
commod- Total 
ities trade 
Exports: 
1965-.--.-... 73 622 
1966_______- P 87 694 
Imports: 
Loep 162 172 
1966___.___- 226 1,168 
Trade balance: 
965----.-.-- — 89 — 150 
1966______-_- P — 139 — 474 


P Preliminary. XX Not applicable. 


Mineral 


commod- 


ities’ 
share of 

total 
(percent) 


11.7 
12.4 


21.0 
19.3 


XX 
XX 


Imports of mineral commodities in 1966, 
as in previous years, were dominated by 
mineral fuels, $111 million, and semi- 
manufactured iron and steel products, $70 
million. Middle Eastern countries were the 
major sources of crude oil supplies, and 
Indonesia and Iran provided Thailand 
with most of her refined products. Japan 
accounted for $52 million, or 74 percent, 
of the country’s imports of semimanufac- 
tured iron and steel products. 


Table 2.—Thailand: Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals: 
Aluminum, gemimanufaetureg SE 
Antimony: 
Ore and concentrate. -.-.------.-- 2,646 
Metal onda 110 
Copper scrap. _....-.----------------- 552 
Iron and steel: 
Iron ore e thousand tons. - 723 
SCPAD A ce escseues do...- 3,276 
Pip EENEG do___- 130 
Semimanufactures-_-___.____- do___- 462 
Lead ore and concentrate --------- 10,534 
Manganese ore ----a---a-n-aauMMaMO 18,613 
Tin: 
Ore and concentrate____long Long `. 15,475 
Metal cosas do 4,705 
Tungsten ore and concentrate_________-_ 209 
Zinc, all form8----------------------- 35 
Nonmetals: 
COMMON EEN r 79,742 
Feldspar, fluorspar and cryolite_._..-.... 1 46,993 
re ae eee a N: thousand tons. -. 82 
Slag and ash, nonmeta!l bearing - - - - _ —— 977 
Mineral fuels: 
Manufactured van... E 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels. - r 270 
Kerosine. ooo... do...- r 24 
Distillate fuel oil. ` __--..-..- do.--. r 61 
Residual fuel ol _..__._.... do r 784 
Lubricating ol, do___- r2 
Kr) d EE do.... "1,141 
r Revised. 


1 Almost entirely fluorspar. 


1966 Principal destinations, 1966 


7 All to Malaysia. 


3,197 West Germany 1,933; Belgium 457; 
United Kingdom 340. 
24 South Korea 18; United States 6. 
542 Japan 451; Taiwan 75. 


720 All to Japan. 


939 Laos 462; Kenya 428. 

12,405 Netherlands 9,083; Italy 2,130; West 
Germany 1,192. | 

66,453 J apan 62,513; Taiwan 2,760; Hong Kong 


1,285 All to Japan. 
17,315 Bermuda 10,802; United States 4,100; 
Netherlands 1,200. 
817 West Germany 411; United Kingdom 
170; Japan 134. 
93 All to Japan. 


45,423 Laos 32,623; South Viet-Nam 12,631. 


73,670 Japan 68,977; India 4,311. 
85 Malaysia 60; Singapore 21. 


33 Laos 28; Indonesia 5. 


57 Singapore 55. 


9 India 2; Taiwan 2. 
1,284 Singapore 1,096; United States 70; 
Taiwan 54. 


19 India 18. 
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Table 3.—Thailand: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 
Aluminum, metals and alloys: 
Scrap and wagte 
Unwroughbt ------------------- S 
SBemimanuläcturen. 


GE and alloys: 


e A a et eat 
Unwrought--_------------------- 
Semimanufactures_._...-_.------- 


Iron and steel: 
Iron ore and concentrate_________.- 


Ferroalloy8. --------------------- 
Ingots and other primary forms... - 


Semimanufactures_______________- 


Lead: 
Oxides. ooo. 


Metals and alloys: 
Scrap and wagte 
Unwrought 


Semimanufactures. .-.----.----- 
Manganese: 
Orës gie A 
DI AM A AA 
Mercury.. o. 76-pound flasks ` 


Silver and alloys, all forms 
thousand troy ounces.. 
Tin and alloys, all forms. - -long tons. ` 
Zinc: 
Scrap and waste 
Oxides and peroxides____________- 


Metals and alloys: 
Upewrought 0. 


SBemumanulacetures 
Other nonferrous metals and alloys- -_-.- 


N onmetals: 
Asbestos, crude- .--------------------- 


Clays and refractories: 
Crude clay not elsewhere specified. _ _ 


Clay construction materials: 
Refractory ------------------- 


Nonrefractory---------------- 
Feldspar, fluorspar, and nepheline syenite 
Fertilizer materials, manutactured: 
NitrogenouB- ooo 

Phospbate 
Dotassie --- 


Ee ca E 


GY DBUM opos a a a a do la 
Limestone, excluding dimension stone. ._.. 
Magnesite- -------------------------- 
Pumice, emery, corundum and other 
natural abrasives________..___..__-- 


See footnotes at end of table. 


1965 


423 , 560 


283 


8,358 
39,113 
3,217 


3,983 
8,306 
344 
33,357 
r 4,993 
2,199 
50,506 
333 
479 
161 
915 
131 


906 


1966 


NA 
3,557 


555,249 


296 


661 


11,595 
2,534 
285 
16,595 
262 ,993 
2,674 


4,196 
10,741 
385 
51,029 
49,439 
2,119 
38,841 
451 
438 
149 
274 

91 


868 


Principal sources, 1966 


Laos 9. 
Canada 1,514; United States 1,481. 


Japan 1,375; West Germany 456; Tai- 


wan 265. 


United States 37; Laos 36. 

United States 399; New Zealand 40. 

Japan 2,697; United Kingdom 142; 
Australia 124. 


All from Malaysia. 
United Kingdom 2,477; Hong Kong 
1,000; Belgium 504. 


Taiwan 1,151; Australia 904; Republic 
of South Atrica 665. 

Japan 411,571; Hong Kong 46,222; 
United States 27,773. 


Australia 237; West Germany 21: Bel- 
gium 20. 


All from Laos. 

Australia 847; Burma 297; Hong Kong 
106. 

Japan 51; Australia 21. 


Republic of South Africa 46; Japan 10. 

Japan 918; United Kingdom 180. 

Japan 350; West Germany 5. 

Australia 200; United Kingdom 60; 
Japan 58. 


India 253; Hong Kong 167. 
Denmark 2; Sweden 1. 


All from Singapore. 
Netherlands 184; West Germany 142; 
France 124. 


ge Ee 10,270; Canada 647; Japan 

479. 

Poland 1,644; Japan 503; Belgium 139. 

Malaysia 138; United Kingdom 50; 
Netherlands 10. 


Republic of South Africa 7,630; Cyprus 
5,034; Canada 3,679. 
Japan 205,741; Taiwan 49,950. 


Japan 1,559; United Kingdom 418; 
'Paiwan 250. 


Japan 1,678; West Germany 624; United 
Kingdom 468. 

Japan 5,327; West Germany 2,293; 
Italy 849. 

Hong Kong 206; Japan 159. 


West Germany 19,880; Japan 19,772; 
Belgium 4,290. 

Japan 41,153; United States 3,285; 
Netherlands 3,122. 

West Germany 875; France 800; United 
Kingdom 125. 

West Germany 14,565; Japan 8,655; 
Malaysia 7,080. 

United Kingdom 147; Japan 130; Tai- 
wan 108. 

Japan 246; Norway 62; Hong Kong 60. 

Japan 143; Hong Kong 6. 

Japan 268; United States 6. 

United Kingdom 80; West Germany 6. 


Netherlands 635; United Kingdom 112; 
United States 47. 
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Table 3.—Thailand: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


Nonmetals—Continued 
Stone, sand, and gravel not elsewnere 
specified: 
Dimension stone: 


Gravel and crushed stone________. 7 


Sand, excluding metal bearing_....- 
Grinding and polishing wheels and 
Sulfur: 
Elemental 
Sulfuric acid- -------------------- 


Talc, soapstone and steatite 


Other nonmetallic materials: 


Quartz, mica, cryolite and chiolite. _ 365 


Other not specified 


Mineral fuels: 


Natural and manufactured gas 


Petroleum: 
Crude... thousand 42-gallon barrels. _ 
8,862 
Unfinished olg `, do 
Refined products 
one pelea Santas a cade ene do___. 1,477 
erosine____________-- o. 
Jet fuel o do. __j 3.009 
Distillate fuel ole _ _.. ._ do 2,800 
Residual fuel ole ` ` do 1,368 
Asphalt. ------------- do 
Petrolatum and wax . do ` ` 
Lë d TEE do 
Total `, 8,824 
Tar and other crude chemicals from coal, 
oil, and gas diatllaon 1,320 


e Estimate. r Revised. 


1965 


1966 Principal sources, 1966 


Laos 678; Hong ore 301; Italy 93. 
510 Italy 398; Laos 100 

285 Laos 128; West Germany 80; France 32. 
318 Hong Kong 260; Japan 36; United 
Kingdo:n 10. 


444 Japan 154; United Kingdom 108; United 
States 81. 
11,172 United States 8,648; West Germany 
691; Italy 615. 
22 Netherlands 12; Israel 2; United King- 


om 2. 
2,008 pout Korea 1,500; Japan 232; India 


448 Hong Kong 423; Japan 12. 


1,658 Republic of south Africa 1,321; Aus- 
tralia 299. 
1,357 United Kingdom 1,356. 
4,219 Tapan 1,386; Taiwan 1,010; Netherlands 
784. 
2,977 United States 1,458; Japan 581; West 
Germany 400. 
1,899 ES 729; Singapore 630; Japan 
54. 
16,071 Persian Gulf countries 8,832; Iran 5,023; 


United States 1,017. 
58 All from Singapore. 


Indonesia 820; Singapore 292; Iran 242. 
376 Indonesia 180; Iran 114; Malaysia 63. 
Indonesia 3,951; Iran 1,786; Persian 
Gulf countries 1,521. 
Iran 1,648; Indonesia 720; Malaysia 358. 
Indonesia 778; Singapore 116; Japan 66; 
Malaysia 65. 
35 Singapore 20; United States 8; United 
Kingdom 4. 
44 Indonesia 25; Japan 5; Burma 4. 
578 United States 253; Singapore 242; 
Japan 38; Netherlands 16. 


695 Taiwan 602; United Kingdom 67. 


Sources: Thailand Department of Customs and Statistical Office of the United Nations. 


COMMODITY REVIEW 


METALS 


Antimony.—Output and exports of anti- 
mony ore declined slightly in 1966, and 
1967 dropping below the 2,400-ton level. 
Virtually all of Thailand’s antimony, in- 
cluding small tonnages smelted, is ac- 
counted for by one mine, located at 
Bansong in Surat, southern Thailand. Re- 
serves of antimony ore have been estimated 
at 50,000 tons in the province of Surat 
Thani, 10,000 tons located in Lampang 


Province, 5,000 tons in Ratburi Province, 
and 1,000 tons in Prae Province. 


Columbium-Tantalum.—Small quantities 
of columbite-tantalite concentrates were 
produced as byproducts of tin mining. 
Additionally, slag containing close to 30 
percent combined columbium and tanta- 
lum oxides (50 to 60 percent tantalum 
oxides) has been recovered from tin smelt- 
ing operations at Phuket for export to 
foreign treatment plants. Placer deposits 
of considerable potential importance have 
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been discovered, with tin, on the head- 
waters of the Huai Khlong Pho River near 
Ban Rai in Nakhon Sawan Province, and 
west of Ratburi and Chom Bung in the 
Huai Bo Khlung area of Ratburi Pro- 
vince. Organized prospecting of these areas 
has been very limited. A West German 
field party was reported to have made a 
significant discovery of columbium and 
tantalum with little or no tin in the 
Chiengmai area of northwestern Thai- 
land. 


Copper.—A joint Thai-U.S. Geological 
Survey study financed by the United Na- 
tions has reported large deposits of iron 
and copper ore in the Loei-Chiengkarn 
area of northwestern Thailand. The de- 
posits comprise about 27 million tons of 
varying grades of iron ore and 80 million 


tons of copper. The deposits grade from. 


0.8 to 1.0 percent copper, with additional 
lower grade ores present. The gold and 
silver content of the ores has not been 
evaluated for lack of assay facilities. 


Iron Ore and Steel.—Over the past 3 
years iron ore has become Thailand’s third 
most valuable mineral product following 
tin and cement. Average yearly production 
has attained the 700,000-ton level, with 
most of the ore coming from three mines 
in Southern Thailand. The largest mine at 
Tha Sala, in Nakhon Sithamarat Province, 
was operated by the Thailand Steel Com- 
pany, and a second mine in Nakhon Sawan 
Province, by the Eastern Mining and 
Development Company. All iron ore Pro- 
duced by these two companies was ex- 
ported to Japan. A third company, the 
Siam Cement Company with an iron mine 
in Lopburi Province, reduces the iron ore 
at a foundery near Sara Buri. 


At yearend 1967 two small steel mills 
were under construction, and an existing 
mill was being expanded. A new company, 
Siam Iron and Steel Company, Ltd., was 
formed to erect a steel mill to utilize the 
ore from the Khao Thab Kwai field in 
Lopburi Province, central Thailand. On 
the basis of a survey by German experts, 
this field contains about 7 million tons of 
iron ore, which could be upgraded to 62 
percent iron concentrate. The company’s 
capital is $9 million; 80 percent of its 
shares are being offered to Thai investors, 
leaving 20 percent for foreign subscribers. 
The company will begin operations by tak- 
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ing over the iron foundry of the Siam 
Cement Company. 

The second mill is a joint Japanese-Thai 
venture, which operates under the name 
of G. S. Steel Company, Ltd. The mill’s 
capacity for round and deformed bars is 
about 120,000 tons per year, and construc- 
tion was completed in February 1968. Two 
more arc furnaces were to be installed at 
the Bangkok Iron and Steel Works Com- 
any, one of Thailand’s first iron smelters. 
Addition of these two furnaces will dou- 
ble the plant’s capacity from 3,000 to 6,000 
tons of bars per month. The company also 
plans to add one more 30-ton furnace in 
1969, and still another in 1970. 


Lead and Zinc.—Lead-zinc deposits oc- 
cur in Thailand generally along the Burma 
border from Tak Province south to Rat- 
buri Province. Current production, mainly 
lead, has been vitually all from the 
Kanchanaburi Province. In early 1966 the 
Government invited bids for mining rights 
and the establishment of a zinc smelting 
operation in three mining concession areas 
of Tak Province in northern Thailand, 
where ore reserves were estimated at 3.8 
million tons averaging 25 to 35 percent 
zinc. In late 1967 the Ministry of Nationai 
Deveiopment awarded the first concession 
to the U. S. firm, National Lead Co. This 
company was studying the advisability of 
exercising its option in early 1968. Under 
terms of the award the company would be 
required to build a 30-ton-per-day zinc 
smelter, and would have to build its own 
access roads and develop its own sources of 
power. Compliance with these require- 
ments of the concession agreement would 
require a $15 to $20 million invest- 
ment. 


Manganese.—Most of Thailand’s man- 
ganese ore comes from the Li district in 
Lamphun, north Thailand. In recent years 
government geologists have investigated 
newly discovered deposits. These include 
deposits in Chieng Rai with a reserve of 
not less than 150,000 tons; two in Lam- 
pang with a reserve of 2 million tons; and 
one low-grade deposit in the Ngao district 
with reserves of not less than 200,000 tons. 
Production of both battery-grade and 
metallurgical-grade manganese ore has 
risen markedly in the last 3 years. 


Tin.—Thailand Smelting and Refining 
Company, Ltd. (Thaisarco, controlled by 
Union Carbide Corporation) expanded the 
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capacity of its Phuket smelter. to 40,000 
tons of concentrate per year by the addi- 
tion of a fourth furnace during 1967. By 
this addition Thailand’s smelter capacity 
became considerably larger than the mine 
tin output. In fact, during the latter half 
of 1967, there was a chance to reline two 
of the furnaces and still treat the available 
concentrate supply. The country’s stocks of 
untreated ore, which had increased to 
7,000 tons during 1966, were down to 
3,200 tons by early 1967. For 1967 as a 
whole, the total value of Thaisarco’s 
smelter output was about $86.6 million. 


According to local press reports, tin had 
been discovered in commercial quantities 
in northern Thailand near the Burmese 
border. The discovery is attributed to the 
activities of the Mineral Resources Survey 
Center established with West German 
assistance. Southern tin miners were report- 
edly interested in obtaining concessions in 
this area, but development will not be pos- 
sible until transportation facilities are pro- 
vided. Additionally, offshore exploration 
has revealed excellent potential tin depos- 
its off the west shore of the Thailand 
Peninsula. 

The largest recent offshore exploration 
for tin is the joint venture of Union Car- 
bide and the Eastern Mining Corporation 
which had both onshore and offshore con- 
cessions in the provinces of Ranong, Panga, 
Phuket, and Sorathani. The companies 
have reported substantial finds which ver- 
ify the fact that offshore tin offers fine 
prospects in the southern peninsula area. 
The Government, as of the end of 1967, 
had granted 34 offshore tin concessions to 
four companies—names not specified in 
source—covering areas in the bays of 
Phuket and Takua Pa amounting to over 
14 square kilometers. 


As in past years, the United States was 
Thailand’s major tin customer. Prelim- 
inary trade data for 1967 indicate that the 
United States received 67 percent of Thai- 
land’s 1967 tin exports. Netherlands, the 
second most important recipient received 
25 percent. 


Tungsten.—Thailand accounted for 
about 1 percent of the world’s tungsten 
production in 1967. Over 90 percent of the 
output is a byproduct of tin mining. The 
ore 1s recovered in the forms of wolframite 
and scheelite. 
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NONMETALS 
Barite.—During 1966 and 1967 sizable 


deposits of barite were found in Lamphun, 
north Thailand, and in Loei, northeastern 
Thailand, with reserves totaling about 2 
million tons. Additional deposits have also 
been discovered in the south. One mine in 
Nakhon Si Thammarat province report- 
edly had substantial outcroppings of high- 
grade ore. So far, only small amounts of 
barite have been produced in the country, 
since large-scale exploitition was clearly 
dependent upon obtaining necessary capi- 
tal and technical help. 


Cement.—The Siam Cement Company, 
which accounted for over 85 percent of 
Thailand’s cement production in 1967, was 
increasing the combined capacity of var- 
ious plants from 950,000 tons per year to 
2 million tons per year. The expansion 
program was expected to be completed by 
1968, and with this additional capacity, 
Thailand should be self-sufficient in ce- 
ment. All the necessary equipment was 
ordered from Denmark. 

During August 1967, prices of cement in 
the local market dropped to a more nor- 
mal level of $22.17 (Baht 460) per ton. At 
one time cement prices had been as high 
as $38.55 (Baht 800) per ton, due mainly 
to a cement shortage and hoarding on the 
part of speculators. Some of the factors 
causing the lower price were the Govern- 
ment's release of stockpiled cement, 
increased imports, and the startup of the 
new Thung Sang plant in southern Thai- 
land, one of the plants owned by the Siam 
Cement Company. 


Fertilizer Materials.—Thailand’s first 
chemical fertilizer plant, owned by the 
Chemical Fertilizer Co. (Chemferco), was 
fully operational in 1967, and capable of 
manufacturing 60,000 tons of ammon- 
ium sulfate and 35,000 tons of urea per 
month. Located at Mae Moh, northern 
Thailand, this plant used lignite as a 
raw material. Completed in 1966, it had 
not been operating at full scale prior to 
1967 because of sulfur shortages. 

The Thai Oil Refinery Company, Ltd. 
and The International Minerals and 
Chemical Corp. (United States) were con- 
sidering jointly building a fertilizer plant 
at Srirach, utilizing byproducts from the 
refinery as feedstocks. Allied Chemical 
Corp. (United States) was also conducting 
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feasibility studies regarding the construc- 
tion of still another fertilizer plant. 


Fluorspar.—A Thai-United States com- 
pany, Research and Resources Co., Ltd., of 
Bangkok, announced the discovery of 
fluorspar deposits in Petchaburi Province 
that may contain 20 million tons. Exploi- 
tation commenced during 1967, when 
about 10,000 tons were extracted. The 
company expects production in 1968 to 
be at least 50,000 tons, virtually equiva- 
lent to the entire Thai fluorspar produc- 
tion of 48,027 tons in 1966. By 1969 the 
firm predicts it will be producing at the 
rate of 10,000 tons per month. 

Thailand’s fluorspar output more than 
doubled in 1967, topping 100,000 tons by 
a sizable margin. During the year, six other 
companies which were operating 18 mines 
in August 1967 were producing fluorspar. 
Some of the producing companies were as 
follows: Siam Ores Co., Ltd.; Nal Preecha 
Eophantong ; Ploi On, Ltd.; Nai Tong Soak 
Priyatrit; Universal Mining Co., Ltd.; and 
the joint operations of Thai Fluorspar and 
Ban Hong Minerals Co., Ltd. 


Gypsum.—Substantially increased pro- 
duction has enabled Thailand to become 
self-sufficient in gypsum. In the latter 
months of 1966, primarily because of the 
opening of two new mines during the 
year, Thailand’s production was sufficient 
to permit the export of about 2,500 tons of 
high-grade gypsum to Malaysia. In 1967 it 
is expected that exports to Malaysia will 
amount to at least 14,000 tons. Most of 
the exports are from the Thai Gypsum 
Company, Ltd.’s mine located at Surat, 
south Thailand. 


Salt.—Unrefined salt produced from sea- 
water continued to be Thailand’s only 
source of salt, and annual output has aver- 
aged more than 200,000 tons. Large rock 
salt deposits occur in several areas in the 
northeast region of Thailand, however, the 
required capital to develop these deposits 
has not been forthcoming. 


MINERAL FUELS 


Lignite.—Thailand has 16 known lignite 
deposits in 8 provinces, but only two have 
significant reserves. The Mae Moh lignite 
deposit, with a reserve of 120 million tons 
in mined by the Lignite Thermal Power 
Organization for its thermal-electric gener- 
ating plant, and the deposit at Krabi, with 
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estimated reserves of 100 million tons, also 
supplies lignite to a thermal powerplant. 
The present requirements of the Mae Moh 
thermal powerplant and fertilizer plant are 
approximately 600 long tons of lignite per 
day. The addition of a 75-million-watt 
thermal unit to the powerplant will in- 
crease daily requirements to 1,500 tons, 
which is the capacity of the present mining 
equipment on a two-shift basis. Based on 
present and programed uses of lignite, 
reserves at Mae Moh will be exhausted in 
200 years. The reserves at Krabi will all 
be used by the mine site thermal plant 
in approximately 20 years unless addi- 
tional reserves are discovered. Recently 
another large lignite deposit was dis- 
covered Amphoe Li in Lampang Province, 
north Thailand, with reserves estimated 
to be in excess of 20 million tons. 


Petroleum.—As a part of the general 
movement to encourage mineral and in- 
dustrial projects, Thailand passed an oil 
law in 1967 entitled ‘Consideration Bases 
in Applying for Petroleum Exploitation 
and or Production.” On the basis of this 
new legislation, the Government invited 
bids for offshore acreages in the Gulf of 
Siam. Concessions were awarded to six oil 
companies, which included five US 
firms—Gulf Oil Corp., Union Oil Com- 
pany, Tenneco, Inc., Continental Oil Co., 
and American Oil Company—and one 
British company, British Petroleum Com- 
pany, Ltd. The Gulf Oil Corp. and Union 
Oil Company had been previously awarded 
onshore concessions. Gulf’s concession is in 
the area between Bangkok and the Gulf of 
Siam, and Union’s tract is the Korat Pla- 
teau area of northeastern Thailand. 

During 1967 plans for the expansion of 
the country’s refining capacity were prac- 
tically complete. The state-owned refinery 
at Farng was to be expanded to handle 
additional production from the newly dis- 
covered reserves in north Thailand: the 
Thai Oil Refining Company was planning 
an expansion of their refinery at Sriracha 
from 40,000 barrels per day to 65,000 bar- 
rels per day; and Standard Oil Co. of New 
Jersey, which recently purchased a 7,000- 
barrel-per-day asphalt plant, planned to 
convert the plant into a 35,000-per-day 
refinery. 


Shale.—The Japan Oil Shale Develop- 
mants Company proposed to reactivate an 
oil-shale development project in Thailand, 
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possibly in connection with United States 
interests. Thailand has two known deposits 
of oil shale—one at Mae Sod and the other 
at Li, Lamphun Province. Reserves at Mae 
Sod were estimated on a preliminary basis 


at 190 million tons, and those at Li, 15 
million tons. Shale oil yield is estimated at 
67 U.S. gallons of oil per ton for Mae 
Sod shale and only 15 U.S. gallons per 
ton for Li shale. 


The Mineral Industry of Tunisia 


By Walter C. Woodmansee’ 


The most significant development in the 
Tunisian mineral industry in 1967 was 
progress in the operation of the oilfield at 
El Borma and the steelworks near Menzel 
Bourguiba, both inaugurated in 1966. The 
phosphate sector, including phosphate rock 
mining and phosphatic fertilizer manufac- 
ture, remained predominant in the in- 
dustry despite marketing problems. 

Few data are available on the value 
of mineral industry output in 1967, but 
based on 1966 performance the industry 
apparently contributed 10 to 15 percent 
of the $957 million gross national pro- 
duct.? 3? Tunisian mines employed about 
14,300 workers in 1967, including 10,000 
phosphate mine employees. In July, the 
fertilizer industry employed 669 persons, 


and the Menzel Bourguiba steelworks 520.4 
In December the U.S. Agency for 
International Development provided a 
$600,000 loan for continued ground-water 
development in Tunisia. This program 
would extend a completed technical as- 
sistance project of Ralph Parsons and Co., 
Los Angeles, Calif. Efforts were directed 
toward the training of Tunisians in well 
maintenance and utilization, equipment 
maintenance, and field management. 

A United Nations Special Fund minerals 
project in Foussana Basin, completed in 
1967, resulted in the discovery of com- 
mercial lead-zinc deposits. The United 
Nations financed $1 million of the $1.4 
million project. 


PRODUCTION 


There were no major production shifts 
during 1967. Reductions appeared in out- 
put of phosphate rock, the most important 
product of the minerals sector, cement, 


1 Physical scientist, Division of International 


Activities. 
2 Preliminary estimate of the Central Bank, 
Secretariat of Plans and National Economy. 


iron ore, and lead-zinc ores. Notable 
advances were made in crude oil, petro- 
leum refinery products, silver, superphos- 
phate, and pig iron. 

3 Where necessary, values have been con- 
verted from Tunisian dinars (TD) at the rate 
of TD1 equals US$1.905. | 


4 Industries et Travaux d'Outremer, No. 170, 
January 1968, p. 55. 
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Table 1.—Tunisia: 
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Production of mineral commodities ! 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Iron and steel: 
Iron ore..--.------------ thousand tons.. 865 939 1,117 r 1,269 918 
¡SI EES "Te WEEK e 50 98 
Ingots and other primary forms, mainly 
billeta - thousand tons.. 2.2222 -----. 3 ------ e 45 e 45 
Semimanufactures__.._.._..___._. o A S2600% 226262 e 40 e 50 
Concentrate, metal content __._--.------- 14,240 12,650 15,870 15,931 12,447 
Smells 12,608 12,094 15,428 r15,812 13,245 
Antimonial. --------------------------- 2,8383 246 1,250 1,339 355 
Mercury..-__--.--.-..----- 76-pound flasks.. -..... 87 174 2 292 
SUVs ae troy ounces.. 9,581 12,685 83,758 38,002 44,722 
Zinc concentrate, metal content... KI 3,339 4,737 5,794 4,152 
Nonme 
Cement o ooo. thousand tons. _ 361 455 454 478 4 72 
Clay, eopngtruetion 2... o... A0 44 re 100 r e200 220 
Fertilizer materials: 
Natural: Phosphate rock ` —— do.... 2,871 2,751 3,040 r 3,216 2 ,810 
Manufactured: 
Hyperphosphate- --..-..-.-.--.-.-. do.... 86 101 110 65 6 
Triple superphosphate. ___._--- do. NA e 152 e 248 r 271 3 24 
Fluöripáf eer ra als dada sos re3,000 r 2,625 e2,500 
ypsum - ooo thousand tons. . 18 e 18 e 13 e18 e 10 
TANG oe See aaa dd od do. 188 175 174 172 170 
Salt (sales). A ee do... 808 214 356 828 e800 
Mineral fuels: 
Gas: 
Gaabhouge million cubic feet. _ 561 506 NA NA NA 
Natural, marketed don. 272 293 301 812 828 
Petroleum: 
Crude thousand 42-gallon barrels.. -.-.-. ------ o..... 4,'M1 17,068 
Refinery ry products: 
ine, including naphtha...do.... -..... 785 964 1,087 1,258 
Rercaine ECG do- 2a- 827 398 393 434 
Distillate fuel oil... dones adas 1,811 1,616 1,689 1,832 
Residual fuel ol. do. 1,696 2,055 2,501 2,239 
quefied petroleum gas. .....-. do. 69 9 128 172 
TOA a do. 4,188 5,180 5,698 5,935 
e Estimate. r Revised. NA Not available. 


1 In addition to commodities listed, construction materials such as sand, gravel, and quarried stone also are 


produced, but quantitative data are not available. 


TRADE 


The mineral industry continued to con- 
tribute a large share of total export earn- 
ings and showed a favorable trade balance. 
However, the total trade balance remained 
heavily in deficit in 1966. Authorities 


planned to improve this unfavorable 
trade balance by increasing petroleum 


exports, particularly crude oil. 

Principal mineral commodity exports in 
1966, in terms of value, were as follows 
(1965 values given parenthetically): 
Phosphate rock, $24.98 million ($23.8 
million) ; phosphatic fertilizers, $10.0 mil- 
lion ($16.4 million); crude petroleum, 
$8.04 million (none in 1965); iron ore, 
$5.5 million ($5.8 million); and smelter 
lead, $3.4 million ($4.6 million). Principal 
mineral commodity imports follow: Iron 


Value Mineral 
(million dollars) commod- 
—_—_—_____-___-_-——_ ¡ties 
Mineral All share of 
commod- commod- total 
ities ! ities (percent) 
Exports: 
1965--.-...-..-.. 58.6 119.8 44.6 
1966_________- 56.7 140.4 40.4 
Imports: 
I9eb -.-..--- 44.8 245.0 18.3 
1966___.____-- 50.6 249.0 20.3 
Trade balance: 
Deh e, +8.8 —125.2 XX 
1966_____.__-_- +6.1 —108.6 XX 


XX Not applicable. 
1 Includes only those commodities listed in tables 
2 and 3 of this chapter. 


Source: Statistical Office of the United Nations, 
New York. 
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and steel, $20.0 million ($21.05 million) ; 
crude petroleum, $9.7 million ($9.7 mil- 
lion); sulfur, $5.7 million ($2.6 million) ; 
petroleum refinery products, $3.6 million 


($2.8 million); and manufactured fertil- 
izers, mainly nitrogenous, $1.6 million 


($1.2 million). 


Table 2.—Tunisia: Exports of major mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum and alloys, unwrought...._-.- 229 186 West Germany 96; Italy 86. 
Copper and alloys, all forms, mainly 645 983 Belgium-Luxembourg 354; France 331; 
scrap. Italy 233. 
Iron and steel: 
EE thousand Long ` 910 876 E United Kingdom 213; Greece 
e hei ie ee Sale oe Sse 8,021 5,263 Yugoslavia 2,524; Italy 1,633. 
Pig iron and ferroalloys.____....-- 15,928 Belgium-Luxembourg 5,630; Sweden 
5,154; United Kingdom 5,144. 
Ingots and other primary forms_.-. -.-... 750 All to Belgium-Luxembourg. 
Semimanufactures. 2. 122 75 Mainly to European Economic Com- 
munity. 
Lead: 
Copncentrate coco. 5 136 All to France. 
Uperougbt 14,302 13,002 France 4,016; Czechoslovakia 2,674; 
Poland 2,500. 
Mercury... 76-pound flasks. _ 179 29,055 Belgium-Luxembourg 29,023. 
Silver and alloys, troy ounces.. 32 23,663 All to France. 
unworked or partly worked, including 
scrap. 
Zinc, concentrate___.__..._.___-__-_-- 2,166 10,980 Prane ai Spain 3,100; East Germany 
Ore and concentrate, nonferrous, n.e.s... 3,434 889 France 539; Poland 350. 
Scrap, nonferrous, n.e.8-.------------—- 79 28 All to Italy. 
Nonmetals: 
Met beet ion da 33,130 —-_.... 
Clay construction materials, brick, tile, 2,080 17,557 Libya 17,555. 
etc. 
Feldspar and fluorspar..______._______- 3,594 2,908 Italy 2,907. 
Fertilizer materials: 
Natural: Phosphate thousand tons.. 2,376 2,400 France 584; Italy 326; Greece 268; 
rock. Yugoslavia 254. 
Manufactured: 
Phosphatic__._..._---- do. 257 169 Bulgaria 39; France 20; Turkey 19; 
Sweden 18. 
OUNCE nor Se ee ee 538 1,139 All to Malagasy Republic. 
Gypsum and anbvdrite ------------ 750 — 222- 
Salts. to aa thousand tons. ` 378 276 United States 125; Japan 78; Finland 25. 
Stone, dimension, worked. ..-..._-.-.-...-.- 35 561 Libya 557. 
Mineral fuels: 
Petroleum: 
Crude. _thousand 42-gallon barrels..  _..... 4,745 West Germany 3,535; Italy 1,110. 
Refinery products: 
Gasoline and jet fuel.___do._..- 154 661 Italy 447; bunkers 214. 
Distillate fuel ol... o... 105 84 Al! to bunkers. 
Residual fuel oil. .... -.. do...- 89 67 Do. 
Total EA do___- 348 812 
Mineral tar and crude chemicals from 33 


coal, oil and gas distillation. 


Principal source: 


Statistical Office of the United Nations, New York. 
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Table 3.— Tunisia: 


Commodity 


Scrap. 
Pig iron and ferralloys. . -......... 
Ingots and other primary forms.... 


Semimanufactures: 


Angles, shapes, and sections. . . 


Plate and sheet. --..-...-.--..-. 


Hoop and strip......-..---.-. 
Rails and accessories.......... 


Total ocasion a li 
A AA A ae oe 
Mercury... 76-pound flasks 
NICK) ss er Ce cease 
HEES troy ounces. _ 
d bh EE long tons.. 
AAA A A 


Ore and concentrate, metallic, mainly 
nonferrous. 

Oxides, metallic, mainly for paint....... 

Metals, nonferrous, nen... 


Nonmetals: 


Abrasive materials: 
Grinding stones and wheels. ._._...-. 
Natural, n.e.s., mainly pumice. .... 
Asbestos, crude and partly worked.....- 


Feldspar and fuorepngr 
Fertilizer materials: >" Manufactured: 


Quartz and quartzite...._..._...-.-.-- 
Refractory materials, bricks, tiles, ete. - 


Natur 


See footnotes at end of table. 


1965 


77,129 


13,350 


2,557 


16,513 
1,750 


1966 


46,113 


12,168 


26, 873 

2,883 

108,819 
1 
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Imports of major mineral commodities 


(Metric tons unless otherwise specified) 


Principal sources, 1966 


France 120. 

Spain 146; France 115; United States 77. 
France 321; United States 142. 

All from France. 


France 45; Belgium-Luxembourg 28. 

Switzerland 492; France 207. 

West Germany 4,000; U.S.S.R. 3,000; 
Belgium-Luxembourg 2,996. 


United States 14,506; U.S.S.R. 8,193; 
GE dá 5,573; West Germany 
West Germany 5,003; France 4,975; Italy 


France 409; Italy 209. 

France 16,071. 

Belgium-Luxembourg 1,503; France 1,497. 
Italy 11,062; France 6,592; Yugoslavia 


6,482. 
France 2,467. 


France 125. 

Mexico 35. 

West Germany 6; France 3. 

West Germany 6,109; France 5,498. 
France 21; Netherlands 6. 

France 131. 

France 161. 


France 350; West Germany 246. 
Mainland China 2 


France 24; West Germany 20; Poland 13. 

Italy 257. 

United Kingdom 1,004; Canada 916; 
Italy 601. 

Italy 800; France 391. 

France 8,532; Algeria 2,078. 

All from France. 


Morocco 1,459; Italy 1,885; Algeria 629. 
Czechoslovakia 1, 1,490; Spain 1,374; France 
France 29; United States 23. 

Norway 119; France 111. 

Italy 2 


France 14,253; West Germany 5,086. 
Belgium-Luxembourg 1,492; East Ger- 
many 1,104; West Germany 950. 


Italy 479. 
All from France. 


Do. 
Italy 351; France 33. 
France 398. 
Austria 42; West Germany 13. 
France 6; Bulgaria 3. 
All from France. 


Do. 
West Germany 2,200; Morocco 1,271; 
Austria 1,174. 
France 3,462. 
Italy 1,366. 


United States 71,618; 
Canada 16,418. 
All from France. 
Do. 
Italy 5,659. 
All from Spain. 


Mexico 30,174; 
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Imports of major mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 

Nonmetals:—Continued 

Talc and ateatite 337 

Minerals, nonmetallic, n.e.8............ 70 

Elements and compounds, nonmetallic, 400 

n.e.8. 

Manufactures, nonmetallic, n.e.s. -....- 5,967 
Mineral fuels: 

A a ee oes 30,535 
COM oscuro a tó 21,002 
Petroleum: 

Crude..thousand 42-gallon barrels.. 5,050 
Refinery products: 
Gasoline. ------.-..--- do... 15 
Kerosine. ------------- do... 21 
Distillate fuel ol. do 15 
Residual fuel oil___...___ dorm sees: 
Lubricant8..--......-..- do... 78 
Asphalt and bitumen. . do. 113 
ther... do 4 
Total EE do___- 246 
Mineral tar and crude chemi- 80 


cals from coal, oil and gas 
distillation. 


NA Not available. 


1966 Principal sources, 1966 


France 845. 
All from I A 
Algeria 101; Italy 78; France 71. 


France 144. 

U.S.S.R. 21,633; Poland 7,978. 

Netherlands 25,728; United States 18,222; 
France 8,714. 


Iran 3,401; Kuwait 1,578. 


29,614 


Netherlands Antilles 7. 

Netherlands Antilles 19; France 10. 
All from Italy. 

France 46; United States 43, 

Italy 87. 

Algería 1; France 1; West Germany 1. 


1 Unwrought and semimanufactures, including alloys, unless otherwise specified. 


Principal source: 


Statistical Office of the United Nations, New York. 


COMMODITY REVIEW 


METALS 


Iron and Steel.—Expansion was under- 
way at the Djebel Djerissa and Tamera- 
Douaria iron ore mines, where a total 
annual output rate of 1.3 million tons of 
ore is planned for 1968. 

The new iron and steel works of the 
Government-owned and-operated Société 
Tunisienne de Sidérurgie El-Fouladh, 2 
kilometers east of Menzel Bourguiba, was 
officially opened on June 4, 1966. Plant 
equipment was financed by credits from 
France, Sweden, and the United Kingdom. 
W. S. Atkins and Partners, a United 
Kingdom firm, was consulting engineer for 
the project. Installations include a sinter 
plant, a blast furnace with a maximum 
annual capacity of 120,000 tons, two 12- 
ton Linz-Donawitz converters with oxygen 
injection, continuous casting equipment, 
and an 80,000-ton-per-year rolling mill 
for billets, rods, bars, wire, and small 
sections. 

The blast furnace was closed down 
during the summer for cleaning and re- 
moval of scale. Research was underway 
to determine the usability of the rela- 
‘ively low grade ore (40 to 50 percent 


iron), which 
impurities. 

Lead and Zinc.—A United Nations 
Special Fund exploration project in 
Foussana Basin, north of Kasserine, re- 
sulted in discovery of sizable lead—zinc 
deposits at Djebel Azered: and Djebel 
Hamra. A pilot washing plant was in- 
stalled. A favorable geophysical survey in 
the north, between Bizerte and the 
Algerian border, may lead to further 
exploration. 

In May an agreement was signed for 
a new company, Peñarroya-Tunisie, owned 
equally by Société Minière et Métal- 
lurgique de Peñarroya, a French firm, and 
Société Tunisienne d'Expansion Miniére, 
a firm formed in 1965 by merger of seven 
Tunisian lead-zinc mining companies. 
Peñarroya-Tunisie planned development 
of a zinc ore deposit near Ghardimaou in 
the northwest. 

Uranium.—In 1966, the Tunisian 
Atomic Energy Commission planned to 
build a pilot uranium mill for treating 
0.05 percent UsOs ore from a large de- 
posit discovered in 1965 and byproduct 
uranium from phosphate rock containing 
0.01 percent UsOs. The United Kingdom 
Atomic Energy Authority assisted in the 


contains problem-causing 
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project. No further details were available 


in 1967. 
NONMETALS 


Barite.—Byproduct barite output was 
planned at the Hamman Zriba flourspar 
mine. The planned annual production of 
35,000 tons of barite concentrate will be 
separated by jigs and shaking tables. 


Fertilizer Materials.—Nitrogenous.—A 
$30 million fertilizer complex was under 
construction at Gabes for Industries 
Chimiques Maghrébines S.A. The facil- 
ities were designed by a Belgian firm, 
Société Belge de l'Azote et des Produits 
Chimiques du Marly, and constructed by 
Compagnia Technica Industria Petroli, 
Rome, Italy. Annual capacity was reported 
at 40,000 tons of nitric acid, 65,000 tons 
of ammonia, 80,000 tons of ammonium 
nitrate, and 200,000 tons of ammonium 
phosphate. 

Phosphatic.—Output of phosphate rock 
was lower in 1967, mainly owing to 
foreign marketing problems during 1966 
and the first half of 1967. Stiffer competi- 
tion for European and Far Eastern markets 
forced world prices downward. Tunisia 
considered establishing lower prices and 
adding beneficiation facilities to improve 
the relatively low quality of the pro- 
duct. Stocks remained high until late in 
the year, especially for the lower grades. 

In June, India and Tunisia signed an 
agreement involving 300,000 tons of phos- 
phate rock and fertilizer for delivery to 
India by March 1968. The agreement 
affirmed the delivery of 150,000 tons, 
leaving India on option on the 
remainder. 

In April a new phosphate beneficiation 
plant, financed by Polish credits repayable 
in deliveries of phosphate rock, was in- 
augurated at Metlaoui. 

The downward trend in production and 
export of hyperphosphate that started in 
1966 continued in 1967, because of re- 
duced orders by South Viet-Nam and 
limited world demand. 

Output of triple superphosphate con- 
tinued upward in spite of marketing prob- 
lems. More producers entering world 
markets caused greater competition, and 
shortages of sulfur led to increased world 
prices and temporary shutdowns by pro- 
ducers in Tunisia. 


Fluorspar.—Production, which began in 
1965, continued at Djebel Ouest and 
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Djebel Staa. The product was exported to 
Italy where fluorspar was used as a semi- 
precious stone in jewelry. 

The Hamman Zriba mine, located 70 
kilometers south of Tunis, where a 5- 
million—ton deposit containing 32 percent 
calcium fluoride and 50 percent barite- 
celestite was discovered in 1966, was in 
production by late 1967. Annual produc- 
tion of 25,000 tons of acid-grade fluorspar 
was planned. The fluorspar is concentrated 
at a flotation plant for 30 tons of ore per 
day, and the concentrate is trucked to 
the port at La Goulette. 


MINERAL FUELS 
Petroleum.—The El Borma field of 


Société Italo-Tunisienne d’Exploitation 
Pétroliére (SITEP) completed its first full 
year of operation. The company, an equal- 
partner venture of the Tunisian Govern- 
ment and the Italian firm, Ente Nazionale 
Idrocarburi (ENI), started production in 
June 1966 from Triassic strata at depths 
of 8,250 to 8,910 feet. Reserves were re- 
ported to exceed 460 million barrels. ENI 
has a contract for 4.5 million tons (about 
35 million barrels) over a 2% year period 
starting in 1967. 

The El Borma oil structure extends into 
Algeria, where the first well drilled on 
the structure reportedly also struck oil. 
The two countries reached an agreement 
delineating borders and dividing produc- 
tion rights. A 14-inch, 80-kilometer, 
40,000-barrel-per-day pipeline spur was 
built from the El Borma field to the 
Algerian Compagnie des Transports par 
Pipe-Lines au Sahara (TRAPSA) line, 
which terminates at La Skhirra. ENI 
planned to construct its own line from the 
field directly to the La Skhirra terminal. 

SITEP completed a seismic survey and 
exploratory drilling in the northern part 
of its El Borma permit. Later in the 
year drilling was started in the southern 
permit area, south and east of El Borma. 

A smaller oil discovery in 1966 at 
Djebel Doulab, north of Kasserine, was 
being readied for production in 1968 at 
a planned rate of 3,000 to 4,000 barrels 
daily. Reported reserves were about 15 
million barrels. The field is controlled by 
Société de Recherches et d'Exploitation des 
Pétroles en Tunisie (SEREPT) (30-per- 
cent interest) and Société Aquitaine- 
Tunisie (70-percent interest); the latter 
firm was formed by a French company, 
Société Nationale de Pétroles Aquitaines 
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and the Tunisian Government. Late in 
the year, there were five wells producing 
from depths of about 3,000 feet. Aquitaine- 
Tunisie planned a 6-inch, 160-kilometer 
pipeline to the La Skhirra terminal. 

Late in 1967, SEREPT received a new 
concession for part of the Gulf of Gabes, 
east of an existing Aquitaine Tunisie con- 
cession. French-Tunisian interests con- 
trolled a total of 11,472 square kilometers 
in the gulf. 

Early in the year, Global Marine Inc., 
Los Angeles, Calif., was drilling from its 
Glomar V offshore rig in the Gulf of 
Gabes. In May, the Glomar V was moved 
to the Gulf of Hammamet, 20 kilometers 
east of the city of Hammamet, in a French 
Société de Participations  Pétroliéres 
(PETROPAR)-SEREPT concession of 
more than 2 million acres. 

Amerada Petroleum Corp., partners with 
Continental Oil Co. and Marathon Oil 
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Co., the only U.S. interests in oil explora- 
tion in Tunisia during the year, con- 
tinued drilling in its concession in the 
south, near the Algerian border. The well, 
apparently unsuccessful, was bottomed at 
more than 11,000 feet. 

The Bizerte refinery of Société Tuniso- 
Italienne de Raffinage (STIR), which 
comprises Tunisian Government and ENI 
interests on a 50-50 basis, continued to 
expand output. Annual capacity is 7 to 8 
million barrels. The refinery was built to 
process heavy crudes from the Persian 
Gulf. With closure of the Suez Canal 
and new output from El Borma, the re- 
finery was adapted to the use of the lighter 
El Borma crude (44° API gravity). 
Throughput of this crude oil was 350,000 
tons (about 2.7 million barrels) in 1967 
and, late in the year, the refinery processed 
El Borma crude almost exclusively. 
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The Mineral Industry of Turkey 


By E. Shekarchi * 


The mineral industry of Turkey con- 
tinued to make a significant contribution to 
that nation's economy during 1966 and 
1967. The gross value of mineral and metal 
production in 1966 increased 26.7 percent 
over that of 1965 to $465 million? equal 
to 5.2 percent of the gross national product 
(GNP) of approximately $8.9 billion. 
Value of exports in 1966 reached a record 
high of approximately $54.6 million, 
mainly because of high market prices for 
blister copper. With production of more 
than 500,000 tons of chromite of all 
grades, Turkey contributed at least 15 
percent to total world production and 
ranked third among the world’s chromite 
producing countries. 

In estimates made by the U.S. Agency 
for International Development (AID) in 
1967, the population of Turkey was re- 
ported to be about 32.7 million, with an 
annual increase of 2.5 percent. Labor 
distribution remained the same as in 1966 
with 75 percent engaged in agriculture and 
25 percent employed in the industrial sec- 
tor. Based on 1966 dollar values, GNP per 
capita was $306 in 1967, 3.4 percent over 
that of 1966. 

An annual GNP growth rate of 6.7 per 
cent was achieved during Turkey’s first 5- 
year plan (1962-67). On this solid founda- 
tion, the second 5-year plan, to be 
launched January 1, 1968, calls for a 7- 
percent annual increase in GNP through 
an investment program emphasizing pro- 
duction of intermediate industrial goods. 
The industrial sector should grow by 12 
percent each year; agriculture, which cur- 
rently comprises 30 percent of GNP, by 
4.1 percent; and services by 6.2 percent. 
The total investment called for during the 
5-year period is $12.4 billion, with industry 
to account for 34 percent, agriculture 15.2 
percent, and transportation 16.1 percent. 


Although consideration was still being 
given to changes in the mining law, no 
revisions had been agreed upon by the 
administration of parlimentary group at 
yearend 1967. Furthermore, efforts to form 
a mining development bank to assume and 
extend the loan facilities now available 
under the Mining Assistance Commission 
have not been successful. 

Maden Tetkik ve Arama Enstitüsü 
(MTA), the Minerals Research and Ex- 
ploration Institute, which has moved to its 
new headquarters near the Middle East 
Technical University in Ankara, diversified 
its exploration program to cover such 
commodities as lignite, iron ore, petroleum, 
lead, zinc, copper, uranium, and mercury. 
A major 1967 discovery by the exploration 
groups directed by MTA and assisted by 
five West German geologists was a lignite 
bed, 40 meters thick and with estimated 
reserves of about 880 million metric tons, 
located in Maras Province. 

The geological mapping program by the 
MTA progressed satisfactorily and a 
geological map at 1:125,000 for most of 
the country is now available. 

Under the terms of an international 
project credit agreement signed between 
the U.S.S.R. and the Government of 
Turkey in 1967, the Soviet Government 
provided $200 million to finance a 1-mil- 
lion-metric-ton-per-year steel mill and a 
60,000-metric-ton annual capacity alu- 
minum plant to be built in Izmir and 
Seydisehir, respectively. The agreement 
also provided that a 3-million-ton-per-year 
petroleum refinery is to be built in Izmir. 
Repayment of the loan is to be made in 
Turkish agricultural products. 


Division of 
been con- 


verted from Turkish lira (TL) to U.S. dollars 
at the rate of TL1=—US8$0.11. 


1 Foreign minerals 
International Activities. 
2 Where necessary, values have 


specialist, 
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PRODUCTION 


The gross value of mineral production 
in 1966, including metals, nonmetals, and 
mineral fuels, increased about 28.7 percent 
over the 1965 level. The most impressive 
gains in value of production were made 


Table 1.—Turkey: 


in basic industrial products: Blister copper 
increased 54.4 percent; steel ingot was 
up 40 percent; and cement increased about 
26 percent. However, it should be noted 
that prices for practically all minerals and 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1963 1964 1965 1966 1967 
Metals: 
Aluminum: Bauxite- 22 oo 4,469 10,283 r 32,880 21,490 
Antimony: ? 
Ore Ena concentrate- o 3,030 3,294 3,534 3, EN 2,035 
EE EEN 48 58 107 55 
Chromite tal grades) -- ooo. 283,738 412,685 567,062 511, ts e 530,000 
opper: 
Mine production (contained metal) ....... 29,200 34,500 33,600 36,400 30,988 
Blister from other domestic ore. ._.__..... 24,790 25,981 26,300 26,617 25,390 
Ferrochromuum 2 coco NA 4,821 7,473 7,000 8,471 
Iron and steel: 
Iron ore 2-2 ---- thousand tons. ` 747 976 1,530 1,620 1,485 
Pig iron and blast furnace ferroalloys 
thousand tons.. 394 401 500 822 847 
ii ee o A do 388 486 666 939 1,056 
ad: 
Content of eoneenttrate -------------- 2,550 1,626 1,682 935 2,358 
EE 1,881 1,960 918 500 NA 
Manganese ore -aaau 6,304 20,290 14,220  r22,268 ¢ 17,000 
El EE 76-pound flasks. ` 3,042 2,615 2,755 r 3,420 4,100 
inc: 
Zinc-lead ore, hand-sorted-_............. 4,500 12,500 16,548 16,620 18 , 448 
Zinc ore, calcined._._ 000 00 _- 4,000 ,95 ,500 ,15 NA 
Zinc concentrate_____.__.-_...------__-- 1,867 1,858 1,758 1,768 1,342 
Zine content of ore and concentrate_.__.._.. 4,576 5,686 7,000 r 3,420 NA 
N onmetals: 
AsbestoS- EE 370 1,171 1,248 1,141 2,196 
EIER, IA O NI ees 981 6,050 11,980 r 18,680 31,590 
Boron minerals- ` 88,088 128,254 170,977 225,286 287,607 
Cemento ooo thousand tons. . 2,698 2,940 3,328 3,865 4,249 
Clay, including fire ca, do.... 13,000 ¢13,000 «13,500 r 19,000 N 
¡NN A geen sé 7,490 12,400 12,579 29,470 31,125 
Fertilizer (chemical) - 2-22. 322,257 300,930 r376,800 r373,526 359,804 
PIMOS DOE oS oa Se ee is dara 6 1,303 1,077 1,505 N 
A oe ie Bc A a ces 180,000 «200,000 e 220,000 e 220,000 N 
Magnesite (crude OF@) A EE LE EES 17,91 39,068 75,58 r 97,000 84,959 
Marble e222 oo M cubic meters. _ 10,000 15,000 15,000  r19,000 NA 
Meerschaum--------------------- kilograms. - 10,500 24,100 99,400 57,200 67,510 
Pyrite, cupreous (gross weight)--------------- 7,082 118,093 183,159 120,622 125,000 
Salt, all types______._______- thousand tons. - 398 355 493 r 300 
Sodium sulfate_. o ooo 1,264 2,425 4,963 7,423 11,289 
O A A ent one Se 19,430 22,200 22,299 22,650 25,384 
Mineral fuels: 
Bituminous coal (salable) ..... thousand tons. _ 4,156 4,448 4,401 r 4,893 5,031 
Coke, all tGopes o EEN 1,071 1,111 1,431 r 1,449 1,362 
Fuel briquets- --.-------------------- do... e 15 5 5 30 NA 
Lignite (ealable) ----------------- do 3,237 3,871 4,166 4,774 NA 
Petroleum: 
Crude___.._._thousand 42-gallon barrels _ 5,090 r 5,894 r 9,818 ' 13,062 17,459 
Refinery products: 
Gascolne occ o do. 4,600 5,388 5,933 4,412 6,774 
Kerosine and jet fuel. ........_ do 3,066 3,809 3,791 3,794 3,040 
Distillate fuel ol `. do 6,563 8,515 8,270 9,469 9,393 
Residual fuel ol, do 9,400 11,277 11,461 12,850 15,804 
Ligu uefied petroleum gas. ......- do 130 279 54 e 577 126 
er (includes asphalt, 
solvent and miscellaneous) do 677 1,023 1,285 e 1,406 899 
MOUS EE EN do.... 24,436 30,291 31,289 E 508 36,036 
e Estimate. r Revised. NA Not available. 


1 In addition to commodities listed, Turkey produced about 3 million metric tons of limestone and 380,000 


metric tons of dolomite in 1966. 


2 Grade of concentrate is about 45 percent antimony, and regulus 49 percent antimony, as reported in 1965, 
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other comodities rose substantially during 
1966. Thus, comparison of 1965 and 1966 
output on the basis of tonnage does not 
show such a marked increase; for instance, 
copper production in 1966 was about the 
same as in 1965. Tonnage of coal, lignite, 
petroleum, cement, magnesite, and boron 
ores increased, while declines occurred in 
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chromite, pyrite, and lead. 

Although no gross values for mineral 
production were available for 1967, note- 
worthy quantitative increases were re- 
ported in production of chromite, man- 
ganese, mercury, lead-zinc ore, boron 
minerals and cement; whereas pyrite, anti- 
mony ore, and bauxite decreased. 


TRADE 


The value of total mineral commodity 
exports reached $54.6 million, a new re- 
cord, principally because of high demand 
and exceptionally high world market prices 
for copper. The 1966 exports were up 17.6 
percent from $43.6 million export value 


Table 2.—Turkey: 


registered for mineral commodities in 
1965. The chief contributors to 1966 ex- 
ports were copper, chromite, borate ores, 
ferrochromium, and magnesite, both crude 
and processed. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 Principal destinations, 1966 
Metals: 
Antimony ore and concentrate... 2,629 3,434 2,909 AA 2,195; West Germany 
2. 
Chromite (all grades).._.......- 344,134 424,226 508,722 United States 209,035; 
Czechoslovakia 60,939. 
Copper: 
Ore (10 percent). 8,430 8,100 ______. 
Blister 2 ao. las Sere 13,004 20,195 19,919 Belgium-Luxembourg 6,074; West 
Germany 5,000; Japan 3,216. 
Ferrochromium r 5,862 5,946 7,367 Hungary 4,800; United Kingdom 
1,227. i 
Iron and steel... o 00 cc 500 371 All to West Germany. 
Lead ore and concentrate________ 2,540 1,500 4,561 Belgium-Luxembourg 2,524; United 
Kingdom 2,037. 
Manganese ore `. 2 2-222222- 18,140 14,943 6,711 France 3,544; Yugoslavia 2,317; 
United States 850. 
Mercury. _-.-_-_-- 76-pound flasks. - 3,230 2,318 3,111 Netherlands 1,654; United Kingdom 
730; Pakista.. **9. 
Pyrite, eupteoug 95,650 123,158 91,180 Italy 86,560; West Germany 4,620. 
Silver concentrate____________.. ---__-.- 60) e 
Zine: 
Calcined ore___.__________- 4,450 7,836 7,150 Bulgaria 5,000; Yugoslavia 1,500. 
Concentrate_____________-.- EE, Syren, atea 
Zinc-lead ores. 2. 2------ 12,126 16,500 11,100 NA. 
Nonmetals: 
Abrasives (natural)___________-- 9,217 16,655 26,838 United States 16,612; Netherlands 
5,990; France 3,000. 
a AA 118,408 152,564 175,325 Italy 57,480; France 39,676; United 
States 19,059. 
Cement- ------2--a----------—- 2,460. .nteece. tat re 
Magnesite: 
al AP 19.785 {15,669 A tae} Austria 46,005; Belgium-Luxembourg 
Caleined. 2222-222 e- \18,228 24,146 7,699; East Germany 5,300. 
Stone and gravel: 
E ee ete oie a a 5,344 6,353 8,037 Lebanon 1,979; Switzerland 1,903; 
Italy 1,852. 
Other stone and gravel._...._ 170 306 ______- 
Meerschaum. _______-_--___----_- 46 29 Austria 12; United States 7. 
1 GEES 128,938 88,519 51,859 All to Japan. 
Other nonmetals 301 0 131 Various. 
Mineral fuels: e 
Coal (bituminous) 16,464 9,195 3,947 All to Greece. 
Coke. a ne Bee 929 sets 
LÉI EE OS shai jee 
Petroleum refinery products: 
aacolne 47,004 17,897 28,751 All to United Kingdom. 
Distillate fuel ol `, 19021227 moradas tents 
Residual fuel ol, 690,285 497,869 387,894 United Kingdom 204,843; Greece 


r Revised. NA Not available. 


82,346; Netherlands 38,789. 
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The total value of mineral commodity 
imports in 1966 was over $19 million more 
than in 1965. Decreases in liquid fuels 
were more than offset by increases in value 
of such imports as manufactured fertilizers 
(up $10 million), steel (up $4 million), 
and nonferrous metals (up $3.8 million). 
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Value Mineral 
(million dollars) commodi- 
ies’ share 
Mineral of total 
commodities (percent) 
Exports 
1965______-- 43.6 9.5 
1966... .....-. 54.6 11.1 
Imports: 
965_.....-- 154.2 27.0 
1966. ..-...- 173.7 24.2 
Trade balance 
965... -----.- —110.6 —113.1 XX 
1966. ...-..-.- —119.1 —227.8 XX 
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XX Not applicable. 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 
Metals: 
Aluminum 
1 BN 1,579 5,640 
Semimanufactures____.____- r 1,648 r1,756 
Copper and alloys, all forms. ... - r 369 r 199 
Iron and steel: 
STAD- A 25,791 29,036 
Pig iron, including cast iron.. 27,474 r 25,648 
Ferromanganese and other r 6,358 8,495 
ferroalloys. 
ingon a and other primary 96,196 116,230 
Semimanufactures__________ 208,669 206,580 
Lead and alloys, all forms. - ._..- r 1,460 94 
Nickel and alloys, all forms. ....-. r 97 : 77 
Tin and alloys, all long tons. - 866 923 
orms. 
Zinc and alloys, all forms.......- 5,046 ' 6,931 
Metallic ores, slags, and ashes. -__ r 754 r 437 
Other nonferrous metals and 9 28 
semimanufactures. 
Nonmetals: 
Asbestos. ---.--------2-------- 2.455 2,654 
Banite sti ta 2,455 200 
¡7 -2-2-2-2 ---------- r 91,534 r 47,649 
Clays, all types. --------------- r2,498 r2,650 
Fledspar and fluorspar________-_- r 1,940 2,651 
Graphite. _____.__-.-.____---_- 139 140 
Infursorial eartbha -.-----...--- 65 76 
¿e AA 53 83 
Phoaphate POCK > aa tia tión 92,517 100,529 
Quartz and quartzite........-..- r 48 r 86 
SU aura tio as 210 100 
Altos a ad sl e a (1) 220 
Mineral fuels: 

Dl ir os 300 (1) 
Coal A 4,083 1,04 
Koleeg 4,083 4,200 
Petroleum 

Crude. ---.- thousand tons.. 3,430 3,051 

Refinery products 
Gasoline. -.---..--...--- 2,571 4,673 
Kerosine.----.---.---. r 26,943 33,764 
Lubricants. -...__.....- 60,804 52,515 
Cheese eege, r2,062 *3,131 
Total refinery 92,880 94,083 

products. 

r Revised. NA Not available. 


1 Revised to none. 


1966 


8,232 


2,874 
515 


31,981 
21,797 


10,542 
193,181 
207,248 

2,575 

88 
1,079 
5,902 


569 
10 


105 


1,506 
22 ,690 


85,254 
73,339 
182,789 


Principal sources, 1966 


United States 1,814; France 1,696; 
Canada 1, 601. 

Japan 730; Hungary 388; France 262. 

West Germany 109; Italy 97. 


United States 31,955. 
East Germany 11,829; Bulgaria 
7,266; U.S.S.R. 2,348. 
Norway 7, 7,670; Belgium-Luxembourg 
0 


U.S.S.R. 67,905; West Germany 
48,921; Hungary 38,840. 

West Germany 45,694; France 
26,870; United States 25,704. 

Tunisia 890; West Germany 748; 
United Kingdom 634. 

Italy 37; West Germany 22. 

2 States 612; United Kingdom 

84 

Belgium-Luxembourg 2,604; Poland 
872; United Kingdom 808. 

United Kingdom 374. 

West Germany 4; United Kingdom 8 


U.S.S.R. 2,058; United Kingdom 
1, rit Republic of South Africa 


1 

Italy 400; United States 342. 

U.S.S.R. 147, 687; Rumania 14,100; 
Italy 862. 

Greece 607; Italy 209; United States 
159; West Germany 133. 

United Kingdom 245. 

vee Germany 61. 


Israel 145,555; Algeria 2,534. 

All from Netherlands. 

Untied States 56; France 25; West 
Germany 22. 


West Germany 325. 
France 6,433; U.S.S.R. 1,000; 
Italy 500. 


Iraq 1,141; Saudi Arabia 954; 
Bahrain 448. 


United States 1,340. 

Rumania 10, 564; United States 
9.939; Italy 1 002. 

United States 77, 815; Rumania 


4,775. 
Rumania 34,481; U.S.S.R. 34,320. 
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COMMODITY REVIEW 


METALS 

Aluminum.—Bauxite production contin- 
ued on a trial basis; no large-scale mining 
was reported. However, imports of alumi- 
num ingots and semimanufactures, mostly 
from the United States, Canada and 
France, were valued at about $7 million. 

On May 9, 1967 in Ankara, a contract 
was signed by members of a Soviet Union 
team and the Director General of Etibank 
for construction of a $110 million alu- 
minum plant at Seydisehir, about 290 
kilometers south of Ankara. The plant is 
to produce 60,000 tons of aluminum, 200, 
000 tons of alumina, and about 25,000 tons 
of semifinished products annually upon 
completion, which is scheduled within 40 
months from the date of contract signing. 
By yearend 1967, ground had been broken 
for the plant. Recently discovered bau- 
xite deposits occur nearby; reserves are 
‘provisionally estimated at 10 to 15 million 
tons of bauxite. 

Antimony.—Declining antimony output 
in 1966 and 1967 may be the result of 
decreased reserves at the Ozdemir Anti- 
muan Madenleri A/S Serketi mines in 
Turhal which were the leading antimony 
producers. | 

The newly established Mutlu Battery 
plant produced 112 tons of regulus in 
1966 and 55 tons in 1967. 

Chromite and Ferrochromium.—Chrome 
ore, one of Turkey’s traditional mineral 
exports, surged back to levels reached in 
the early 1950’s with total value passing 
$10 million for the first time since cessa- 
tion of U.S. stockpile procurement. Dif- 
ficulties in obtaining chromite from South- 
ern Rhodesia due to United Nations sanc- 
tions apparently firmed Turkish chromite 
prices in 1966 as well as in 1967, with a 
quoted price of $26 to $27 f.o.b. Turkish 
ports for standard grades. 

Etibank remained the main producer 
with a reported output of 221,589 metric 
tons in 1966. 

Production of Etibank’s Analya ferro- 
chrominum plant totaled about 8,000 tons 
: 1966, using 16,560 tons of concentrate 
and about 6,000 tons of lump ore. In 
1966 the company exported about 7,367 
tons of low-carbon ferrochrome, 23 per- 
cent over that of 1965. 

Copper.—In 1966 and 1967 blister cop- 
per production remained essentially at the 
1965 level of about 26,000 metric tons. 


Exports of 19,919 tons in 1966 were down 
slightly from those of 1965, but under 
prevailing price conditions, a record value 
of about $25 million was earned. Exports 
of copper accounted for about 45 percent 
of total value of mineral commodity ex- 
ports in 1966. Except for the blister copper 
recovered from 1,184 tons of ores pur- 
chased from private producers, all blister 
copper was recovered from two Etibank 
operations. At Murgul, the mined ore 
totaled 532,331 tons, with an average 
grade of 1.71 percent copper, from which 
42,105 tons of concentrate was produced 
and 9,100 tons of blister copper was re- 
covered. At Ergani, 388,270 tons of ore 
was mined with an average grade of 4.32 
percent copper, including 152,554 tons of 
direct smelting ore; from the remaining 
ore, 33,979 tons of concentrate was pro- 
duced. From the direct smelting ore and 
concentrates, 17,517 tons of blister copper 
was recovered. Also, 750 tons of cement 
copper was recovered from dump leaching. 

Since 1965, Etibank has been examining 
the process and economic considerations ol 
a major project commonly referred to as 
““the Black Sea Coast copper project.” This 
project, as proposed, will be undertaken 
by a new company with 49 percent partic- 
ipation by Etibank and the remainder 
subscribed from private sector Turkish 
enterprise. There are two major districts 
within the project, the Murgul district and 
the Kúre district. The Murgul district in- 
cludes the Damar area with reserves of 
11.4 million tons averaging 1.75 percent 
copper with a cutoff of 0.5 percent, and 
the Cakmakkaya area with reserves of 21 
million tons averaging 1.08 percent copper. 
Within the Kiire district reserves of 2.5 
million tons with a 3.4 percent copper con- 
tent have been found. 

The new company will acquire the exist- 
ing assets of Etibank partly by outright 
purchase and partly by payment of a 
royality on production. Production from 
newly developed and existing mines at 
Murgul and Kiire will be sent by pipeline 
to Hopa and Inebulu, both on the Black 
Sea Coast. After preparation in planned 
new concentrating facilities, the concen- 
trates will be shipped by sea to the port 
of Samsun. A new copper smelter will be 
constructed at Samsun which will produce 
about 40,000 tons of anode copper and 
150,000 tons of sulfuric acid annually. 


(KU 


Iron and Steel. Iron ore output in 
1967 did not reach the record high of 
1966. All shipments went to the country’s 
two integrated steel plants, the Eregli and 
Karabük steelworks. The Divrigi mines 
continued as the largest ore producer in 


Table 4.—Turkey: 
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1967 with 793,988 tons mined and 740,- 
634 tons shipped. The leading shipper to 
the Eregli steel plant was the Demir Ex- 
port Company with 236,955 tons from the 
Cetinkaya mine and about 161,350 tons 
from the Otlukilise mine. 


Shipments of salable ore from selected iron ore mines 


(Thousand metric tons) 


Mine Operator 1964 1965 1966 

DIV Las a eee ene Turk Demir ve Çelik- ------------------- 655 872 740 
KesikkóprÚú---------- 02220222020 Kesikköprü Mining -- -2-2-2-2 ------- 95 e 60 e 65 
Otlukilise_. o ooo 0 2 Demir Export (Ko). -- 17 116 161 
Cetinkay AA VESE © (0 EE EE 58 141 237 
Hd 84 EE EE Bilgin Maden ` ooo ooo... A0 59 68 
DOV CCE ie ic eh eee ee cs Spit Ke WEE 38 50 91 
PNG ai sr rests ca ead eae kta Necati Akin___________.-____ Loe 31 30 
Büyük Egmir_____....._.--.-------- Dü MOCKS 2 cuts ee vee 37 45 
Karamadaz -2.2-2 ----2------------ Özkoyuncu Mining. 4 37 45 
A EES Keng ee ek e See a oe 15 10 
green na eh ee ie eae cle ee eee ae ee en 11 39 e 41 


e Estimate. 


MTA initiated a new iron ore explora- 
tion program under the impetus of plans 
for a third integrated iron and steel plant. 
Investigations will be concentrated around 
the Kozan-Feke area, 100 kilometers north 
of Adana; the Samli deposits southwest of 
Balikesir; and the Aramur deposits on the 
Mediterranean coast. All these deposits re- 
quire more detailed sampling and testing 
to determine commercial possibilities. A 
$2.7 million joint iron ore exploration pro- 
gram by the MTA and the U.S. Geological 
Survey, under discussion with AID in 1966, 
was agreed upon in 1967. 

Production of ingot steel at the State- 
owned Karabúk steelworks and the Eregli 
iron and steel plant increased 71 percent 
to 844,098 tons, and output of finished 
rolled products totaled 458,496 tons, 71 
percent over the 1965 level. Most of the 
increase resulted from operation of the 
Eregli plant at 80 percent of planned 
capacity during the year. 

Reportedly, annual capacity of the 
Eregli iron and steel works is to be ex- 
panded from 470,000 tons to 900,000 tons 
in the near future. Apparently AID and 
some European sources will finance the 
expansion program. 

The joint public-private Kirikkaie plant, 
the privately owned Metas plant near 
Izmir, and the joint public-private Elec- 
trometalurj plant near Izmir provided the 
remaining 1966 steel ingot output as fol- 


lows: Kirikkale 30,000 tons; Metas 40,750 
tons; and Electrometalurj 10,000 tons. 
These plants primarily use scrap as raw 
material. 

In 1966, discussion was initiated be- 
tween U.S.S.R. iron and steel experts and 
the Turkish Government regarding con- 
struction of a 1-million-metric-ton-per-year 
steel mill in Turkey. At yearend 1967, the 
discussion continued and apparently both 
governments were in agreement that this 
integrated plant should be installed in 
Izmir, on the Aegean seacoast. Reportedly 
the initial capacity of 1 million tons of 
ingot steel would be expanded to 2.5 
million tons by 1977. 


Lead and Zinc.—Available information 
on 1967 lead-zinc ore production indicated 
an increase of about 10 percent over that 
of 1966. 

In the latter part of 1967 a new com- 
pany, Kayseri  Cinko-Kurugun Metal 
Sanayii A.S., reportedly was formed to 
refine zinc and produce lead ore from 
deposits in the Kayseri area. If approved 
by the Government, the company will 
have 35 percent Etibank participation 
and the remaining shares will be held by 
private investors. It is reported that the 
company’s immediate plan is to undertake 
a large-scale drilling program and detailed 
geological investigation of the Zamanti 
valley deposits to prove the reserves. 
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Manganese.— Manganese ore production 
in 1966 increased 57 percent over 1965 
but declined somewhat in 1967. Exports 
of manganese ore, mostly containing over 
46 percent manganese, dropped in 1966 
to 6,711 tons, the lowest in the last 3 
years. Apparently, the Eregli and Kara- 
biik steelworks use most of the domestic 
production thus curtailing overseas ship- 
ments. 


Mercury.—With the improvements in 
mining techniques and new installations, 
the outlook for mercury industry in Tur- 
key was bright. Production and exports 
reached new highs of 3,420 and 3,111 
flasks, respectively in 1966, and 1967 out- 
put surpassed that of 1966. Etibank’s 
Halikoy operation treated 30,648 tons of 
run-of-mine ore averaging 0.4 percent 
mercury to recover 1,935 flasks in 1966. 
The 1966 installation of a rotating kiln 
of 175-ton-per-day capacity at Sizma to 
treat ores averaging 0.5 percent mercury 
was reflected in the 1967 production in- 
crease of 19 percent. 


NONMETALS 


Barite.—The private mune operator, 
Hamdi Bozbag, was Turkey’s sole barite 
producer and exporter in 1966 and 1967. 
Output of barite has surged from 981 tons 
in 1963 to 31,590 tons in 1967. The first 
official record of barite export appeared 
in 1966 in an amount of 1,181 tons, mostly 
to Africa and Middle East countries. Im- 
ports have declined from 2,450 tons in 
1964 to 742 tons in 1966. 

It appears that Turkey soon will not 
only be able to satisfy domestic needs, but 
will increase barite exports to most oil 
producing countries. Bozbag's newly ac- 
quired barite properties near Maras have 
not been explored thoroughly; however, 
an indicated reserve of 150,000 tons of 
high-quality ore, suitable for grinding to 
drilling mud specifications, has been de- 
lineated. 


Boron.—Mine production of boron set 
a new record in 1967 (287,607 tons) 
more than doubling 1964 output, and ex- 
ports of boron minerals through 1966 con- 
tinued to increase. Etibank (public sector) 
remained the main producer, followed by 
Tiirk Boraks Madencilik (Turk Borax), 
a subsidiary of Boron Consolidated Ltd., 
and Rasih ve Ihsan and Hasmettin Yakal, 
all private sector producers. 
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Construction of the borax and boric 
acid plant of Etibank at Bandirma was 
completed in early 1967. The plant at 
full operation is expected to produce 
20,000 tons of borax and 6,000 tons of 
boric acid annually. 

Even though a systematic investigation 
to establish known reserves of boron min- 
erals has not been made in Turkey, the 
known and probable reserves were con- 
servatively estimated at about 40 million 
tons and it seems likely that additional 
deposits may be found. 

In 1966, exports were about 175,325 
tons valued at $4.9 million, representing 
increases of 14.9 percent in tonnage and 
17.8 percent in value over 1965. Borates 
now rank third in value among Turkish 
mineral exports. Production and export 
have virtually tripled since 1961. A factor 
in the rapidly growing demand for Turkish 
colemanite apparently is the ability to 
utilize the clean crushed ore as a direct 
additive to fiber glass melts. 


Cement.—The 10-percent increase in 
cement output in 1967 fell short of the 
16 percent growth recorded for 1966, but 
was still quite sizable. These increases 
were the result of expansion of five plants. 
New units of 200,000-ton-per-day capacity 
were brought into operation at the State- 
owned Adana and Elazig plants. (The lat- 
ter plant was expanded to meet the re- 
quirements of the Keban dam.) Conver- 
sion of the State-owned plants at Gazian- 
tep, Söke, and Afyon to the dry process 
also increased the annual capacity of each 
by 50,000 to 60,000 tons and brought the 
total increase in annual production capac- 
ity to nearly 600,000 tons. 

Production and sales by the Turkiye 
Cimento Sanayii T.A.S. (Turkish Cement 
Industries), amounting to 2,114,000 tons, 
represented 54.7 percent of the total 1966 
output. Total cement imports in 1966, 
mainly from the U.S.S.R., amounted to 
about 163,000 tons, over three times those 
of 1965. 

In order to meet the continued high 
domestic demand, new State-owned plants 
of 300,000- and 220,000-ton annual ca- 
pacity, respectively, were under construc- 
tion at Trabzon and Van. Also the private 
sector was planning to finance new plants 
at Bursa, Izmir, and Ankara. 


Fertilizer Materials.—Combined chem- 
ical fertilizer production for 1967 declined 
5 percent, and presumably, negotiations 
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in progress at yearend 1966 continued for 
foreign participation in new chemical fa- 
cilities, particularly for phosphatic and 
nitrogenous fertilizers, needed to meet a 
consumption target of 1 million tons an- 


nually. 
Plans to utilize low-grade domestic 
phosphorite deposits near Mardin in 


southwest Turkey as raw material were 
abandoned for the time being. Phosphate 
rock imports, chiefly from Israel in 1966, 
presumably were continued to provide raw 
material for superphosphate production. 

According to press announcements, the 
Turkish Nitrogen Industry and the Ku- 
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wait Chemical and Fertilizer Company 
signed an agreement in 1967 to construct a 
fertilizer plant in Mersin, Turkey. The 
construction is expected within 30 months, 
at a cost of about $50 million, including 
$25 million in foreign exchange cost to be 
advanced by Kuwait Chemical and Ferti- 
lizer Company. Accordingly, a joint stock 
company will be formed, 40 percent to Ku- 
wait, 40 percent to the Turkish Nitrogen 
industry, and 20 percent to a group of 
Turkish private businessmen, including 
the Is Bankasi. When completed, the com- 
plex is planned to produce 500,000 tons 
of ammonium nitrate and 200,000 tons 
of diammonium phosphate annually. 


Production of chemical fertilizer 


(Thousand metric tons) 


1963 1964 1965 1966 
59 86 64 65 
89 63 92 86 
175 152 221 222 
sz 322 301 r 377 r 374 


r Revised. 
1 Data may not add to totais shown because of independent rounding. 


Magnesite.—Value of magnesite, crude 
and calcined, marketed abroad increased 
from about $911,000 in 1965 to approxi- 
mately $1.9 million in 1966, as two new 
sintering plants for caustic magnesite 
entered production. Total run-of-mine 
output was about 128,000 tons, from 
which 97,000 tons of marketable ore was 
obtained. Total exports in 1966 totaled 
41,643 tons of crude ore and 24,146 tons 
of caustic magnesite, the latter with an 
average value of $52.50 per ton. Data for 
1967 was not available. 

Construction of the Sümerbank re- 
factory brick plant at Meran, near Konya, 
by a Japanese firm continued in 1967; no 
details of trial production or assumption 
of full production were available. Report- 
edly the plant is to produce chrome- 
magnesite refactories for the Turkish 
metallurgical industry. 


Pyrite.—The production of cupreous 
pyrite from Etibank’s Kiire operation de- 
creased approximately 27 percent to about 
125,000 tons in 1967. Exports during 
1966, mostly to Italy and West Germany, 
totaled 91,180 tons of run-of-mine ore 


containing 47 percent sulfur and 2.5 per- 
cent copper. 

In 1966 two adits at different eleva- 
tions were being driven to intersect ore 
bodies containing 2.4 million tons of 3 to 
4 percent copper that were encountered 
in 1965 in diamond drill holes on Bakir 
Baha mountain between the Asikkay open 
pit and the old workings near Kiire vil- 
lage. In 1967 Etibank was organizing a 
new company in which it would have 49 
percent participation; the remainder 
would be subscribed from the private sec- 
tor of Turkish enterprises. 


Stone.—Marble production in 1966 in- 
creased to a new record of 19,000 cubic 
meters, about 26 percent over that of 
1965. Almost half of 1966 production was 
exported to Lebanon, Switzerland, and 
Italy. Most of the marble output came 
from the Marmara, Afyon, Sdégit-Bilecik, 
and Gebze regions, all in the northwestern 
section of the country. 


Sulfur—A new autoclave of Polish 
manufacture to treat high-grade sulfur 
ores at Kecibolu was put into operation 
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in late 1966 resulting in production in- 
crease of about 2,734 tons in 1967. New 
reserves containing an estimated 1 million 
tons of ore averaging 40 to 50 percent 
sulfur were delineated in 1967 by dia- 
mond drilling and underground develop- 
ment work. The fact that Etibank has 
proposed the establishment of a new com- 
pany to construct a sulfuric acid plant in 
Samsun in connection with the copper 
smelter suggests that there may be an 
increase in production of sulfuric acid 
and sulfur in Turkey in the near future. 


MINERAL FUELS 


More than half of Turkey’s energy re- 
quirement is met by wood (fuelwood or 
charcoal) and animal waste. The re- 
mainder is supplied by indigenous coal, 
hydroelectric power, and petroleum, sup- 
plemented by some crude oil and refinery 
products imported from abroad. 


Coal (Bituminous).—Of total 1966 coal 
production, Turkiye Kömür Isletmeleri 
Kürümu (TKI), the Turkish state coal 
mining industry, produced 4,880,000 tons 
while only 13,000 tons was produced by 
the private sector. Output by sector and 
mine during 1964-66 was as follows: 


Thousand metric tona 


1964 1965 1966 
Public sector: 

Celik (Karadon)....-- 1,701 1,670 1,848 
UÚzilmez..----------- ,325 1,273 1,447 
Kozlu. `... 1,113 1,130 1,234 
Kandilli (Armutçuk). - 309 316 351 

Private sector: 
Diyarbakir... ---.------ ----- 12 13 
Total....---------- 4,448 4,401 4,893 

Coke.—Coke production in 1966 


reached a record high of 1,448,846 tons. 
Plants contributing to this total were as 
follows: Karabiik steel plant, 809,745 
tons; Eregli steel plant, 389,808 tons; 
municipal gas plants, about 177,573 tons; 
and Zonguldak semicoke plant, about 
71,720 tons. Preliminary figures for 1967 
indicated a somewhat lower level of coke 
production, about 6 percent below the 
1966 output. 


Lignite.—According to MTA, a new 
lignite discovery was made in the latter 
part of 1967 near Elbistan in the province 
of Maras. Unofficial estimated reserves 
were given at 1 billion tons. 


Ersan Petrol Sanayii 
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In 1966, with the exception of the 
Degirmisaz mine, all lignite mines owned 
by TKI increased production. Although 
detailed production of the private sector 
of the lignite industry was not available, 
total production showed an increase of 
about 13 percent in 1966, while total 
TKI production, from various regions, 
increased 15 percent in 1966 over that 
of 1965. 

Production of salable lignite by some 
of the principal TKI mines and all pri- 
vately operated mines was as follows: 


Thousand metric tons 


Producer 
1964 1965 1966 

Public sector: 
Tunebilek_........... 1,288 1,181 1,357 
OMA ecco ce cee weet a 551 623 778 
Degirmizaz._...-...---- 195 161 69 
Hevitämer ------- 506 544 652 
Dodurga...-ooocooooo ooo. 25 61 
Saray. eenegen 1 
Beypazuri. ....-....-- --0-- area 3 
Subtotal. -._....-.-- 2,540 2,534 2,921 
Private sector___.______-- 1,831 1,632 1,853 
Total, 3,871 4,166 4,774 


Petroleum.—Available information in 
1967 indicated that crude petroleum pro- 
duction reached a new peak, 33 percent 
greater than in 1966. Output has shown 
a steady increase in recent years, but no 
new discoveries were reported in 1966 or 
1967. The production increase between 
1964 and 1965 was shared by all pro- 
ducers but between 1965 and 1966, Er- 
san's production leveled off, as shown in 
the following tabulation: 


Output, WE 42-gallon 


Company barre 
1964 1965 1966 
Turkiye Petrolleri 
O. ATPAO)..-.. 4,044.8 4,486.4 4,902.4 
Mobjl Exploration 
Mediterranear: 


1,011.2 2,841.6 3,334.4 
646.4 2,227.2 4,563.2 
192.0 262.4 262.4 

5,894.4 9,817.6 13,062.4 


(Eraani Sg 


Lack of notable new discoveries is indi- 
cated by decreased exploration activity in 
recent years, although total footage drilled 
in wildcat holes showed a slight increase 
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in 1965 and 1966, as shown in the follow- 
ing tabulation: 


Thousand feet drilled 


Year 
Wildcat Develop- 
ment 
1964 eee ee eal ok 140 131 
A cae EE 170 270 
1966 EE 179 238 


Unconfirmed information indicated that 
in 1967 Shell: was the leading producer 
with 6.7 million barrels, followed by 
TPAO with 6.3 million barrels, Mobil 
with about 4.04 million barrels, and Er- 
san with about 307,000 barrels. 

Detailed geological mapping, geophysi- 
cal studies, and drilling previously initi- 
ated by MTA in Erzurum province 
continued in 1967, but results were not 
reported. 

The first offshore petroleum drilling 
operation in Turkey was commenced in 
1966 off the Mediterranean coast about 
15 kilometers from the port of Mersin. 
The operating companies were the Con- 
tinental Oil group from the United States 
which has 43 percent interest in the 
2,000 - square - kilometer offshore area; 
Adana Basin Concessions, with Gewerk- 
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schaft Elwerath of West Germany, 43 
percent; and Panoil, 14 percent. How- 
ever, results were not available for pub- 
lication. 

In August 1967, a ground breaking 
ceremony for the new Izmir refinery. took 
place. The refinery, scheduled for com- 
pletion in 1970, will have an initial ca- 
pacity of 70,000 barrels daily that even- 
tually will be raised to 120,000 barrels 
per day. The refinery to be operated by 
TPAO was financed by a loan from the 
U.S.S.R. which will be reimbursed in 
agricultural products. 

It is predicted that completion of ex- 
pansions of the existing Izmit (TPAO- 
California Texas Oil Corp.) and Mersin 
(Mobil-Shell-British Petroleum) refineries, 
together with TPAO’s refinery at Batman, 
will increase Turkey’s refinery capacity in 
1968 to 7.2 million tons of pertoleum per 
year, a quantity more than adequate for 
the country’s consumption. 

The 18-inch, 560-kilometer pipeline be- 
tween Batman (southeast Turkey) and 
the Mediterranean seaport Iskenderun, 
was completed in 1967. The initial capac- 
ity of 70,000 barrels per day can be ex- 
panded to 100,000 barrels daily when 
storage facilities and additional pumps are 
installed. 


The Mineral Industry of 
the U.S.S.R.’ 


By V. V. Strishkov * 


The U.S.S.R. maintained its position in 
1967 as the world’s second largest pro- 
ducer of industrial products. Compared 
with 1966, production of electric power 
increased by 44 billion kilowatt-hours, 
oil by 23 million tons, gas by 14 billion 
cubic meters, coal by 10 million tons, pig 
iron by 4.5 million tons, steel by 5.3 mil- 
lion tons, finished rolled metal by 4.5 mil- 
lion tons, mineral fertilizers by 4.2 million 
tons, and cement by 4.8 million tons. There 
were also increases in output of aluminum, 
copper, zinc, and nickel. 

Practically all mineral commodity ex- 
ports rose in 1967. Fuel exports were the 
largest and fastest growing commodity 
group in Soviet trade to the West. The 
rate of growth of oil exports may increase 
despite rising home demand and produc- 
tion and transport difficulties. 

Growth that occurred in the Soviet 
mineral industry generally was not caused 
by gains in worker productivity, but by 
considerable increases in the labor force 
and by mining a greater volume of un- 
economic deposits. At the Donetskugol’ 
combine in the Donets basin, 250,000 
workers produced about 55 million tons, 
or about 0.7 ton per man-day of run-of- 
mine coal. 

There were over 1.3 million “production 
workers” and 72,000 university graduate 
engineers and 121,000 technicians in the 
Soviet ferrous industry in 1967. The coal 
industry employed 2,182,000, including 
54,000 university graduate engineers and 
125,000 graduate technicians. The oil, gas, 
and petrochemical industries employed 2.6 
million employees. There were 297,000 
workers engaged in oil and gas pipeline 
construction in 1967, and 500,000 em- 
ployees in the geological prospecting organ- 
izations of the U.S.S.R., including 112,160 


specialists with university and technical 
education. 

The turnover of personnel in individual 
mineral industry operations reached 25 to 
80 percent a year. This was caused mainly 
by the lag in building houses and in 
providing public and medical services, by 
low material incentives, and by heavy 
manual work and unsafe conditions.? 

On March 14, 1967, the Presidium of 
the Supreme Council (Parliament) of the 
U.S.S.R. approved a decree providing a 
major change in the Soviet normal work- 
week. The gradual transition of most wage 
and salary earners from 6 to 5 workdays per 
week was accomplished in 1967. The total 
number of legally prescribed working 
hours per week (41 on the surface and 
36 underground) remained unchanged. Be- 
cause of manpower shortages, the Soviets 
planned to increase the working day to 
more than 8 hours where work is not 
labor intensive. 

Goals of the 1967 plan were not fulfilled 
in several areas of the mineral industry. 
The production of electric power, coal, 
gas, and many other mineral commodities 
were below both industry requirement and 
5-year-plan targets. New goals were plan- 
ned for 1967 through 1970. More than 
one-third of the enterprises of the Ministry 
of Nonferrous Metallurgy and the Ministry 
of Construction Materials Industry failed 
to fulfill production cost reduction. plans. 
Many coal-producing enterprises failed to 
fulfill production quotas and labor pro- 
ductivity targets. In 1966, 1,239 million 


1 The statistical data used in this publication, 


with a few indicated exceptions, are taken from 
“he sources published by the U.S.S.R. 
2 Soviet Union specialist, Division of Interna- 
tional Activities. 
3 Ekonomicheskaya gazeta (Economics Ga- 
zette). Moscow, 1966, No. 47, pp. 
7715 
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rubles were spent on geological explora- 
tion. 

The U.S.S.R. continued to experience 
considerable difficulty in completing min- 
eral projects on schedule because efforts 
were dispersed over a large number of 
projects. The fact that it sometimes takes 
10 to 15 years to develop a mine (1- to 
2-million-ton-per-year capacity) has con- 
tributed to disparities between mine, con- 
centration plant, and metallurgical plant 
capacities. Investments frozen for long 
periods on unfinished construction totaled 
about 70 percent of the volume of capital 
investments. For example, in 1967, coal 
industry enterprises that were under con- 
struction were valued at an estimated 1.3 
billion rubles. 

While the U.S.S.R. does not publish 
statistical data on injuries in the mineral 
industry, available Soviet information re- 
veals that fatal injuries in the mineral 
industry were great. In 1967, there were 
fatal injuries at more than half of Soviet 
coal mines, at 20 percent of metal mines 
and open pits, and at 10 percent of con- 
struction material enterprises. 

The State plan for 1968 and the de- 
velopment plans for the national economy 
in 1969 and 1970 were approved by the 
Supreme Soviet on October 12, 1967. The 
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main goals set forth were for a significant 
growth of heavy industry and steady de- 
velopment rates for mineral industry. In 
1968, the volume of industrial production 
is to be increased by 8.1 percent compared 
with that of 1967. It is planned to in- 
crease nonferrous metal production by 
almost 9 percent, with aluminum output 
to rise by 10.5 percent, copper and zinc 
by 8.2 percent, titanium and manganese 
by more than 10 percent, and mercury by 
20 percent. Sulfuric acid and phosphorus 
fertilizer output is to increase by 19 per- 
cent. The 1968 plan envisages increase 
over 1967 capital investments of 21.3 
percent in ferrous industry, 12.4 percent 
in nonferrous industry, and 35 percent in 
chemical industry. The main share of 
capital investments during the 1968-70 
period is directed towards the development 
of the aluminum, copper, nickel-cobalt, 
and platinum-group metals industries. It 
is planned to increase the average monthly 
earnings of Soviet workers and employees 
in 1968 to 108.6 rubles, or 6 percent over 
those of 1967. 

The level of Soviet industrial production 
in 1967 and that planned for 1968 and 
1970 follows in million metric tons unless 
otherwise specified: 


Planned 
Commodity Production production 
1955 1960 1967 1968 1970 
PON Ores 2230 bus ia lla E E 71.9 107 168 172.5 211.5 
A A A ÓN 33.3 46.8 74.8 79 94-97 
A A A Sp eee Renae 45.3 65.8 102.2 107.8 124 
Rolled metal... `- ----------------------------------- 35.3 50.9 81.7 85 96 
SLOG) DINGS PA A ee 3.5 5.8 10.6 e 11.5 14-17 
A AI AA 22.5 45.5 84.8 e 90 100-105 
Mineral fertilizers- .--------2 -2-2 --aMMMMMMMMaMM 9.7 13.9 40.1 42. 62 
Coal (bituminous, anthracite, and lignite)... ----------- 391.8 513 595 608.6 685 
EE EEN EH 43.6 56.2 e 69 71.9 80 
Natural gas... ------------------ billion cubic meters.. 10.4 47 159 178 215 
Pr e ll ee 0.8 583.6 e 60 e 70 
Petroleum, crude____._____._..-.--.-------_- eee 70.8 148 288.3 309 350 
Power, electric... billion kilowatt hours.. 170.2 292.3 589 650 800 
e Estimate. 


PRODUCTION 


Because Soviet mineral statistics were 
not published in many cases, many of the 
data in the production table are estimates, 
representing at best an order of magni- 
tude. The increase in Soviet mineral pro- 
duction in 1967 was essentially due to 
additional capacity and labor rather than 
to productivity gains. 

Reportedly, 70 elements were being 


produced in the U.S.S.R. in 1967. More 
than 80 percent of the petroleum, more 
than 50 percent of the coal, half of the 
steel, and two-thirds of the electric power 
were produced in the Russian Soviet Fed- 
erated Socialist Republic (R.S.F.S.R.). 

The Ukraine provided more than one- 
third of total Soviet coal and natural gas 
output, 55 percent of iron ore, 50 per- 
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cent of pig iron, more than 40 percent of 
steel and rolled metal, and nearly 50 per- 
cent of metallurgical equipment. 

Kazakhstan occupied third place in 
Soviet mineral production and was the 
nation’s leading producer of lead, copper, 
zinc, chromite, and rare metals, although 
metallurgical enterprises in the Altay re- 
gion experienced raw material shortages 
in 1967 because of lags in mine expansion 
and benefication technology. 

The Asian part of the U.S.S.R. pro- 
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duced the following percentages of the 
1966 national totals: Electric power 24.6, 
petroleum 8.0, natural gas 17.7, steel 8.5, 
coal 40.5, iron ore 16.1, mineral fertilizers 
15.9, and cement 23.6. It is planned that 
by yearend 1970, the regions east of the 
Urals will produce about 45 percent of 
the total coal output in the U.S.S.R., 35 
percent of natural gas, 16 percent of crude 
oil, 28 percent of power, 69 percent of 
alumina, 37 percent of aluminum, and 
58 percent of copper. 


Estimated ! production of mineral commodities 


(Thousand metric tons unless otherwise specified) 


Commodity 1963 
Metals: 
Aluminum: 
Ores and concentrates: 
Bauxite, 26 to 52 percent 
alumina .------------------ 4,800 
Nepheline concentrates, 25 to 30 
percent alumina........-..... 400 
Alunite ores, 16 to 18 percent 
alumi1na -2-2-2 30 
Metal, smelter: 
Primary EE 760 
Secondary_.......--..---.---- 75 
Antimony, content of ore. ..metric tons. _ 6,100 
Arsenic, white (As203).-...----.-.-- do. 6,500 
Beryl, cobbed, only 10 to 12 percent BeO 
metric tons. . 1,000 
Bismuth-. scenic eege do.--.- 8 
Cadmium. .-.------------------- do... 1,700 
Chromite ore, 30 to 56 percent Cr:203..... "1,080 
erte metric tons. _ 1,200 
Copper: 
Ores, gross weight, 0.5 to 2 percent 
Curas ad o ls 59,000 
Smelter: 
o AP eee oe 600 
Secondary.._.._.......----.--- 135 
Gold... thousand troy ounces -- 4,370 
Iron and steel: 
Iron ore, 55 to 63 percent Fe ?_..... r 137,475 
Iron ore sinter 3........-.------.--. 93,531 
a E A 2.220 a aaa E 
Pig iron and ferroalloys: 3 
Pig iron for steelmaking......-- 48,366 
Foundry pig Iron... 8,617 
Soiegeleisen ----.-.---------- 91 
Ferromanganese________...---- 821 
Other blast furnace ferroalloys. - 796 
ToOtalicaiodeiataais alas r 58,691 
Steel: 3 
¡E A eee 74,411 
Steel for casting. ---.-----.-.-..-- r 5,815 
Total cta li la cut r 80,226 


See footnotes at end of table. 


1964 1965 1966 1967 
4,800 4,700 4,800 5,000 
500 900 950 1,000 
40 50 r 500 1,000 
800 840 890 965 
80 85 90 100 
6,100 6,200 r 6,800 6,400 
6,500 6,800 r 6,900 7,000 
1,000 1,000 1,100 1,200 
8 35 35 40 
1,800 1,900 r 2,050 2,200 
r 1,180 "1,270 r 1,450 1,570 
1,200 1,300 1,300 1,400 
r 65,000 *70,000 *75,000 80,000 
650 700 750 800 
140 145 150 160 
4,650 5,030 5,370 5,700 
r 145,584 153,482 160,271 168,000 
103,613 NA 115,662 123,185 
See, eee 1,607 2,870 
51,594 NA 59,832 64,147 
8,977 NA 8,979 9,308 
81 NA 93 91 
916 NA 902 911 
809 NA 458 855 
r 62,377 66,184 70,264 74,812 
78,921 NA 90,492 95,658 
113 NA 6,415 6,582 
85,084 91,021 96,907 102,285 
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(Thousand metric tons unless otherwise specified) 


See footnotes at end of table. 


Estimated 1 production of mineral commodities—Continued 


Commodity 1963 1964 1965 1966 1967 
Metals—Continued 
Iron and steel —Continued 
Steel —Continued 
Semimanufactures: 
Heavy sections.....-....-- 15,549 16,747 NA 25,744 28,230 
Light sections. ._..........- 5,464 5,730 NA 
Wire Odo it at 4,369 4,635 NA 5,819 6,454 
Pipe stock... 3,458 3,777 NA 4,099 4,195 
Tubes from ingots. ....-.-- 1,083 1,121 NA 1,157 1,239 
Plates and sheets: 
More than 5 milli- 
meters thick........ 8,850 9,464 NA 8,374 8,729 
Ee ebe re 7,460 7,944 NA r 11,225 11,636 
Total plates and i 
sbheeta ------- 16,310 17,408 NA r 19,599 20,365 
POL | A IA ge 4,128 4,507 NA 5,984 6,468 
Railway track material... ` _ 3,278 3,228 NA 3,274 3,276 
eels, tires and axles. .... 825 808 NA 787 831 
Unspecified, for sale. .....- 535 407 NA 740 673 
OU AA eae 122 123 NA 92 65 
Total semimanufactures.. 55,121 58,491 61,600 67,295 71,796 
Selected end products: 1 
Welded pipes and tubes. ... 3,770 4,022 NA 5,496 5,978 
Seamless pipes and tubes... 3,751 4,102 NA 4,409 4,600 
AA A A 7,521 8,124 r 9,000 9,905 10,578 
Cold-rolled sheets. ......-- 2,155 3,031 NA 3,862 4,081 
Tinplate....-------------- 368 406 NA 466 483 
Galvanized sheets. .._.....- 267 303 NA 832 884 
Electrical sheets... ------ 742 790 NA 862 893 
Wire, plan... 1,759 1,936 NA 2,422 2,649 
Lead, smelter 
Primary e ho oa 315 330 350 375 400 
Secondary......-_--_-._---.-.-------- 65 70 70 76 80 
Magnesium... ------ ee r 33 r 34 r 35 r 37 40 
Manganese ore 2... ----------------- 6,663 7,096 7,576 œe r 7,000 7,200 
Mercury... 76-pound flasks.. 35,000 35,000 40,000 40,000 45,000 
Molybdenum._...________- metric tons.. 5,700 6,000 6,200 6,500 7,000 
Nickel, smelter 5________...-____------ r 75 r 80 r 85 r 90 100 
Platinum. -.-.__... thousand troy ounces.. "1,300 r 1,500 1,700 r 1,800 1,900 
SN AAA A A do. "28,000 r 29,000 r 31,000 r 33,000 35,000 
Tin, smelter 
Primar. -------------- long tons.. 21,000 22,000 23,000 24,000 25,000 
Seceopdarg. -------------- do 6,000 7,000 7,000 8,000 8,000 
Titañiümss cto er aaa aid aa bo la 5 r6 :7 rg 10 
Tungsten concentrates, 60 percent WO; 
gon ie Rca aha abies een metric tons.. "10,000 11,000 r 12,000 r 12,500 13,000 
inc: 
Recoverable metal content of domes- 
ENEE ee ee r 400 r 430 r 470 r 500 535 
Smelter: 
Is A A 415 445 480 510 540 
Gecondarg. .-.----------------- 45 50 55 55 60 
Nonmetals: 
Asbestos. ..____-___- eee 685 r 735 745 755 769 
Barit RA A a O IA 200 r 220 r 230 r 250 260 
Boron minerals and compounds, B20; 
content- A A eee 63 r 64 r 65 r 67 6 
Cemento a a a 61,018 64,934 72,388 79,992 84,800 
China clay (kaolin) _.._.....-__-__----- 1,500 1,500 r 1,600 r 1,600 1,700 
Diamond, thousand earata . 3,000 r 4,000 r 5,000 r 6,000 7,000 
1 A 310 r 320 r 330 r 350 360 
CO RA EE r 210 r 220 r 230 r 240 240 
Fertilizer materials: 
Crude: 
Nitrogen compounds, N content 2,000 2,100 2,500 3,000 3,500 
equivalent. 
Phosphate: 
o ore, 17.7 percent 
EE r 11,400 r 16,000 18,800 r 20,200 21,200 
Sedimentary rock (ore), 13 
percent P205..--.....--..- r 7,600 r 8,700 * 212,100 r 13,500 15,000 
A AA r 19,000 r 24,700 r 30,900 r 33,700 86,200 
Potash, K:0 equivalent. __.___- ? 22,200 2,350 2,550 2,750 
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Estimated ! production of mineral commodities—Continued 


(Thousand metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Nonmetals—Continued 
Manufactured: 2 
Nitrogenous, bulk. ...--.------- 8,575 10,222 13,217 e 15,700 e 17,400 
Phosphatic, bulk. .............- 7,857 10,677 12,240 e 13,400 e 14,900 
Potassic, bulk ------------ 3,365 4,553 5,691 e 6,600 e 7,600 
Others- A A r 138 110 105 e r160 e 200 
Total culata do Se 19,935 25,562 31,253 e 35,860 e 40,100 
¡AT A ee eee Se 270 300 350 350 380 
A A ee eee es 55 r 60 r 60 r 65 65 
AAA 4,239 4,203 4,344 e 4,400 e 4,500 
Lime, dead burned 2... 2... 16,013 16,198 17,686 e 18,000 e 18,000 
Magnesite cuca Lar e e , 700 2,800 2,900 2,900 3,000 
Mit a EE r 31 r 32 r 33 r 34 35 
Pyrite, gross weight... 3,200 3,200 3,300 3,300 3,500 
Refractories: 2 
E AR 5,543 5,695 5,790 e 5,900 e 6,000 
Dinas (quartizite-lime). -...-.---..--- 616 629 63 e 650 e 650 
Magnesite and chrome magnesite- - - - 1,250 1,313 1,372 zr e 1,450 e 1,500 
Magnesite powder. ooo. 218 1,220 1,265 e 1,300 e 1,300 
Total scale ri ie 8,627 8,857 9,064 e 9,300 e 9,450 
A O a 9,560 10,100 9,500 e 9,500 e 9,500 
Sulfur (excluding sulfur content of pyrite) - 1,350 1,350 1,430 1,430 1,500 
DIE EE 350 850 360 360 870 
Mineral fuels: 
Coal: $ 
Brown Fiori dae 136,590 145,127 149,850 146,436 151,000 
Hard: 
Coking io conil eat 127,063 133,617 138,959 «143,000 + 148,000 
Anthracite 2. ..-------------- 76,683 78,840 80, 467 e 82,000 e 83,000 
Undifferentiated...-._-.-.-....-- 191,383 196,413 208,455 214,164 ¢209,000 
Total hard coal. -....-.....-. 395,129 — 408,870 427,881 439,164 440,000 
Total sos a 531,719 553 , 997 577,731 585,600 595,000 
Coke, oven and beehive ?______...-.---- 63,873 66,282 67,462 e 68,000 e 69,000 
Grude:0ll tasca sus a o aa 206,070 223,600 242,900 * 265,100 288,300 
Fuel briquets- ---.------------------ 8,50 8,700 8,700 8,800 , 900 
Oil shale 2.2.. 2-2- -2-2-2-0 cece neces 18,308 20,238 21,259 e 21,400 e 21,500 
Peat, agricultural use. ---------------- 100,000 110,000 130,000 130,000 130,000 
Peat, fuel use? 58 , 500 59,500 46,000 e 65,400 e 65,000 
Natural gas ?_______-_-_ billion cubic feet.. 3,231 r 3,892 r 4,570 r 5,110 5,601 
Electric power 2. . billion kilowatt hours. - 412 459 507 545 589 


e Estimate. r Revised. NA Not available. 
1 Estimated except where noted. 


2 Reported in Soviet sources except for estimates in 1966 and 1967 columns, where indicated. 

3 Data for 1963-64, United Nations Quarterly Bulletin of Steel Statistics for Europe, V, XVI, No. 1, 1965, 
p. A-23; for 1966, V. XVIII, No. 3, 1967, p. A-23; for 1967, V. XIX, No. 1, 1968, p. A-23. 

4 Items listed under this heading are produced from semimanufactures listed above and possibly also from 
imported material. Therefore, these data are not additive to the total of semimanufactures listed. 


5 Includes production from scrap. 


6 The average ash content of the coal shipped from the mines was 19.6 percent and average calorific value 
was a little more than 5,000 kilocalories per kilogram in 1967. 


TRADE 


Tables 2 and 3 are derived from official 
statistics of the Ministry of Foreign Trade 
for 1966 and partially for 1967. Official 
detailed figures by country for 1967 are 
not yet available, but much the same 
general pattern can be expected. 

The value of total Soviet trade ex- 
panded from 14.6 billion rubles in 1965 
to 15.1 billion in 1966 and 16.4 billion 


in 1967. Exports increased about 9 per- 
cent and imports were almost 8 percent 
higher in 1967 than in 1966. The 1968 
plan (17.5 billion rubles) envisages a 6.7- 
percent increase in Soviet foreign trade 
turnover. By 1970, the value of the 
U.S.S.R.’s foreign trade is to reach 20 
billion rubles. 
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The relative importance of the major 


1965 
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official balance of Soviet total trade is as 
follows: 


Percent of total value 


1966 1967 


Exports Imports Exports Imports Exports Imports 


mineral commodity groups within the 
Commodity group 
Aluminum.. + eee 1 
CODO eet eit a ee e 
Ferroallovg -2222-0 aMMMiMMMMaMaMiMiMMiMM 
IFON-OT O a a dad alas 3 
Manganese ore -2-an 
Pig AAA A 2 
ME 
Rolled eteel ee 7 
Rolled nonferrous metals_._.___._____--.---- 
Asbestos. ee ee ee eee 
COMMON EE EE 
Mineral fertilizers. . ----------------- 
Coal and anthracite... -.-- 3. 
elek oo a Owe eect ess 1 
Crude 8 1 EES 7 
Petroleum produeta --------------------- 4 


GE e: ` ee ak, ssa 
Serene ie: Asses eh eee 
sas 66. esoe 200 egos 
q Lil ases E GE 
E EE de, e 
1 2.1 1 1.9 1 

1.9 oT 1.6 6 1.6 
1.6 .8 1.2 6.4 1.1 

2 .6 .2 6 2 
E SE de. EE 
SE DE SÉ E 
po oo pisan LO sxe. 
1.8 8.1 1.4 2.8 1.2 

.2 .9 2 8 2 
Soe ee LÉI SE 
9 4.6 1 4.6 -6 


Sources: Vneshnyaya torgovlya SSSR za 1966 god (Foreign Trade of the U.S.S.R. for 1966). Moscow, 1967, 
884 pp. Vneshnyaya torgovlya (Foreign Trade). Moscow, No. 6, June 1968, p. 58. 


Mineral industry products reportedly 
accounted for 38.8 percent of the value 
of all officially recorded exports in 1966 
compared with 37.0 percent in 1967, a 
decrease of 1.8 percent. The Soviet Union 
remained a significant exporter of mineral 
fuels, manganese, iron, and chromite ores, 
steel ingots, aluminum, precious metals, 
and apatite concentrates. 

Mineral commodity imports totaled 13.2 
percent of officially recorded imports in 
1966 compared with 13.3 percent in 1967. 

Official foreign trade statistical reviews 
do not include exports of precious metals. 
The annual total value of known exports 
of these metals, as measured by recorded 
imports of other countries, has been con- 
sistently high, notwithstanding an appreci- 
able annual fluctuation. 

Precious metals is one of the largest 
commodity groups by value. The value of 
1966 Soviet platinum-group metal exports 
as reflected in western sources, were ($72,- 
954,000) and silver exports from the same 
sources were ($14,686,000). The U.S.S.R. 
exported 868,502 troy ounces of gold * to 
the United Kingdom alone in 1966. The 
U.S.S.R. supplies 20 to 25 percent of 
world exports of platinum, 70 to 75 per- 
cent of palladium, and 60 to 70 percent 
of rhodium. Precious metals are purchased 
from the Soviet Union by more than 40 
firms in the United Kingdom, the United 
States, France, West Germany, Japan, and 


other countries. Since 1960, when the 
U.S.S.R. began to sell Soviet-produced 
diamond, exports have assumed large pro- 
portions. There is steady increase in the 
sales of cut diamonds. 

Soviet trade in selected mineral com- 
modities by country groups in 1966 is 
shown in table 4. 

The Soviet Union was a net importer of 
nonferrous semimanufactures, steel pipe, 
bauxite, tin, barite, fluorspar, talc, mica, 
and some other mineral commodities. 
Soviet purchases of machinery and equip- 
ment accounted for approximately half of 
all Soviet imports from the United King- 
dom, including complete equipment for a 
chemical industry complex. The U.S.S.R. 
imported large quantities of pipe from 
Japan, West Germany, Sweden, and Italy. 
A considerable part of the imports from 
developing countries were goods delivered 
in payment for loans from the U.S.S.R. 

Recent contracts between the U.S.S.R. 
and Middle Eastern countries projected 
cooperation of the Soviet Union in the 
development of petroleum resources in 
Syria and Iraq. It is likely that the 
U.S.S.R. would be willing to buy Middle 
East oil in exchange for construction of 
petroleum refineries. 


4Samuel Montagu and Co. Ltd. Annual 
TU Review 1966. London, February 1967, 
p. ll. 
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Exports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum: 
Ingots and equivalent 229,000 255,700 East Germany 90,000; United Kingdom 
primary forms. 34,900. 
Semimanufactures, including 42,100 54,800 are Germany 10,300; Czechoslovakia 
those of duraluminu. | 
Antimony, primary forms... 2,700 2,400 Bulgari 506; Japan 300; Netherlands 
Cadmium, primary forms........ 900 600. Czechoslovakia 205; East Germany 
203; Netherlands 100. 
Chromite, (48 to 56 percent 748,000 920,000 United States 289,000; Japan 145,000; 
Cr203). EE 100,000; France 
9 o 
Cobalt, primary formsS.......... 200 100 NA. 
Copper: 
Ingots equivalent primary 
forms: 
Unalloyed. .....-....... 93,100 120,100 East Germany 42,900; Czechoslovakia 
27,400; Hungary 7,900 
Alloyed (bronze)....... 3,300 2,800 East Germany 1,900. 
Semimanufactures: 
Unalloyed. .....-..-...- 5,500 5,300 Cuba 2,900; Rumania 840; Czecho- 
slovakia 601. 
Alloyed (copper-zinc)... 5,200 2,600 Bulgaria 876; Cuba 800. 
Umente -2 -- -0-2-0 ľ{ħ 8,200 7,100 All to Italy. 
Iron and steel: 
Iron ore...... thousand tons.. 24,138 26,118 Poland 7,850; Czechoslovakia 7,662; 
East Germany 2,594. 
Pig iron... e do.... 3,659 4,384 E 1,193; Poland 737; East Germany 
6 
Ferrous serap........ do... 565 615 Kr Germany 154; Japan 118; Finland 
Ferroalloys: 
Ferrotungsten.......--. 1,900 400) 
Ferrosilicon...........- 84,000 91,400| Rumania 56,900; Czechoslovakia 
Ferromanganese........ 67,300 87,400 45,000; Netherlands 29,700; United 
Ferrochromium 24,800 29 , 800 | Kingdom 28,200. 
Ferromolybdenum...... 4,700 1,100 
Not apecife ....--- 22,600 64, 500 
Total oto toes 205,300 274,600 
Semimanufactures: 
Hed thousand tons.. 4,547 5,019 East Germany 1,937; Rumania 829; 
products, excluding Bulgaria 396. 
pipes. 
ger thousand tons.. 266 290 East Germany 147; Bulgaria 41. 
pip 
Lead, ingots Lee equivalent 102,500 87,900 East Germany 41,300; Czechoslovakia 
primary forms. 19,700; Hungary 9,800. 
Magnesium, primary forms. ..... 3,500 8,100 East Germany 1 ,493; Canada 1,000. 
Manganese ore: 
Metallurgical grade. ........ 1,020,000 1,218,000 Poland 317,000; East Germany 198,000; 
Czechoslovakia 149,000; United 
Kingdom 134,000. 
Battery and chemical. ...... 15,800 16,900 Netherlands 9,000; East Germany 
2,500; Poland 2,100. 
Mercury......- 76-pound flasks.. 697 581 NA. 
Nickel... ----------2----- 12,799 18,200 United Kingdom 12,700; Czechoslovakia 
2,400; East Germany 2,100 
Tin, primary forms. -.long tons.. 7 7 A. 

Tungsten, concentrate. .-.....-- 3,820 1,680 eg Kingdom 900; West Germany 
Zinc: Ingots and equivalent 132,700 86,800 East Germany 36,800; Czechoslovakia 
primary forms. 13,900; N etherlands 11 ,100; India 

Nonmetals: 
Abrasives: Hard alloys........- 56 50 Bulgaria 22; Hungary 12; Rumania 6. 
Asbestos... n- -aoaaa 248 , 400 256,800 West Germany 43,500; France 30,300; 
East Germany 26 .800; Poland 17 200. 
Cement... -...-.- thousand tons. _ 2,016 2,179 Kuwait 327; Ghana '256; Poland 196. 
Hay APA eee oe ee 3,300 8,900 Poland 1,900; Hungary 1,200. 
Fertilizers and fertilizer raw 
material minerals: 
Apatite ore.._.....-------- 81,600 78,800 Czechoslovakia 68,200. 
Apatite thousand tons.. 3,493 4,281 East Germany 786; Poland 637; Ru- 


concentrates, 38.5 to 39.4 
percent P2Os. 


See footnotes at end of table. 


mania 487; West Germany 471. 
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2.—U.S.S.R: Exports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Nonmetals—Continued 
Fertilizers and fertilizer raw 
material minerals—Continued 
Superphosphate, not less 195 , 200 284,800 Hungary 113,600; Cuba 105,600; 
than 18.7 percent Deh, Bulgaria 37, 800. 
Ammonium nitrate........- 8,300 72,100 Cuba 55,000. 
Ammonium aulfate .-.---- 330 , 400 495,800 Cuba 222 ,900; Czechoslovakia 47,300; 
North Viet-N am 39,600. 
Potassium salts, KC], 58 to 825,500 1,089,000 Japan 230,400; Yugoslavia 139,200; 
62 percent K:20 equivalent. Cuba 101 ,400. 
Graphite.. misas curra es 6,100 8,300 East Germany 3,100; Poland 1,800; 
Bulgaria 1,400. 
GYPSUM BEE 18,100 20,000 All to Finland. 
egene erte 1,100 300 NA. 
Pyrite... thousand tons. - 1,232 1,502 Italy 778; East Germany 241. 
Refractories: 
Clay, fire resistant___._._..-...- 16,100 15,900 Poland 10,200; Hungary 5,500. 
Magnesite pooeder --.-.---- 13,200 11,700 Rumania 7,300; Japan 4,400. 
A A IE r 87,400 106,900 Bulgaria 32,500; Poland 18,600; 
Rumania 17,500. 
CT EE 164,500 195,200 Czechoslovakia 101,000; Hungary 
48,600; Finland 31,200. 
Gage, eet 154,200 219,500 Cuba 76,800; Hungary 60,900; Czech- 
oslovakia 37,500; Finland 12,300. 
eee geld... 63 , 500 91,600 Hungary 60,600; Czechoslovakia 15,000. 
EEN 15,800 15,900 All to Japan. 
Mineral Tueis: | 
Carbon black. `. 18,081 22,791 East Germany 7,500; Czechoslovakia 
Bes 3,800; Hungary 3,155. 
oal: 
Anthracite. . thousand tons. . 3,324 3,078 France 1,465; Italy 329; Czechoslovakia 
316. 
Bituminous....-....-.. do... 18,831 18,589 East Germany 5,767; Buigaria 3,047; 
Czechorlovakia 1 ,143. 
ele A IA 268 161 All to Czechoslovakia. 
Totdleaioiólsatós do... 22,423 21,828 
e EE do.__- 3,752 4,008 East Germany 1,487; Hungary 604; 
Finland 596; Rumania 592. 
Gas, million cubic meters. _ 391 828 All to Poland. 
natura 
Petroleum: 
Crude. -_.... thousand tons.. 43 , 482 50,314 Italy 8,081; Czechoslovakia 6,396; East 
Germany 6,114; Cuba 3,840; Poland 
3,347; West Germany 3,337; Japan 
2 786; Bulgaria 2,623; Finland 2 ,568; 
Hungary 2,473; Brazil 2 ,195; France 
,659. 
Refinery products: 
Gasoline thousand tons. . 2,353 2,703 Poland 657; West Geheit 234; 
Czechoslovakia 226. 
Kerosine______-_- do. __- 1,165 1,253 Bere 700; Czechoslovakia 250; Ceylon 
Gas, diesel oil__..do...-. 7,361 8,289 Finland 2,353; West Germany 948; 
Japan 647. 
Residual fuel ol do ` ` 9,709 10,637 gie o ve? EE 1,075; Bulgaria 
uba 8 
Lubricants...... do...- 276 270 Cuba 74; Bulgaria 51; North Korea 31. 
Bitumen........ Oo... 23 30 Bulgaria 25. 
Parafin.......-..do.... 28 30 Poland 9; Bulgaria 3. 
Unidentified . _..-. do 72 106 All to Communist countries. 
Total. `, do.... 20,987 23,318 
Power, million kilowatt hours. _ 1,51 1,601 Hungary 1,252; Poland 255. 
electric. 
r Revised. NA Not available. 


Source: Vneshnyaya torgovlya SSSR za 1966 god (Foreign Trade of the U.S.S.R. for 1966 Year), Moscow, 


1967, 334 pages. 
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Table 3.—U.S.S.R: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum: 
E EEN 604,800 787,200 Greece 426,900; Yugoslavia 360,300. 
Semimanufactures, including ,300 600 NA. 
those of duraluminum. 
Cadmium, primary forms...........- 237 182 Poland 160. 
Copper: 
Ingots and equivalent primary 
forms: 
Unalloyed. --.....----..-..- 700 7,400 NA. 
Semimanufactures.......... 5,800 5,600 All from Yugoslavia. 
Iron and steel: 
Iron ore.....--.--.thousand tons.. Le. sees soe. 
Pig iron ------ do...-. 148 138 Finland 103; North Korea 35. 
Ferroalloys.........--_-- do... 7 North Korea 0.8; Undisclosed 6.2. 
Rolled products, excluding do... 792 561 Rumania 211; Austria 98; North Korea 
pipes. 60. 
is ree pipes.._...__.._-._- do. 767 596 Rumania 208; Japan 141. 
ad: 
A se seeeecue 30,600 35,900 All from Iran. 
Concentrate__.....------- ee eonooo.o oran. 
Ingots and equivalent primary 47,900 81,100 North Korea 13,300; Yugoslavia 13,000; 
forms. Bulgaria 4,800. 
Mercury ad eee 76-pound flasks - - 5,800 5,200 Yugoslavia 2,900; mainland China 2,300. 
Tin, primary forms. ._..... long tons. . 5,800 4,800 United Kingdom 2,100; Malaysia 2,000; 
mainland China 500 
zungsten, concentrate- ...---------- 6,000 3,000 All from mainland China. 
ine: 
EE EE 12,100 20,800 All from Iran. 
CGopeentrate ...--------------- 15,900 10,000 All from North Korea. 
Ree tee 1,800 1,400 All from Poland. 
de Es and equivalent primary 58,800 16,300 North Korea 8,100; Poland 4,100. 
orms. 
Rolled products... 4,000 4,000 All from Poland. 
BT seen e a 5,900 5,500 All from Poland. 
Nonmetals: 
Ji A NS 105,200 141,700 North Korea 60,800; Bulgaria 34,100; 
Yugoslavia 30,400. 
Cement. ---.-----.-. thousand tons.. 67 311 All from North Korea. 
Flurospar....-.---....---.--------- 116,800 94,900 Mainland China 49,700; Mongolia 45,000. 
TEE 376 88 All from India. 
Refractories, magnesite powder_.....- 137,900 106,400 All from North Korea. 
KURS 25,200 27,300 TEA China 3,000; undisclosed 
Talon a s 67,500 60,300 Mainland China 29,900; North Korea 
16,200; Bulgaria 14, 200. 
Mineral fuels: 
Coal, bituminous. .... thousand tons.. 6,800 7,800 Poland 7,206. 
2 A ee do.... 662 654 All from Poland. 
Petroleum: Refinery products 
Gasolme --- do 1,221 937 Rumania 648; East Germany 230. 
Kerosine___.___.._..-_-- do. 169 48 Rumania 47 
Gas/diesel ol. do... 227 144 Rumania 116. 
Residual fuel ol... do.... 50 329 Rumania 37; undisclosed 292. 
Laubrieanta -------- do 149 184 Rumania 119; Hungary 18. 
Bitumen. . do 66 41 All from Rumania. 
IL `... do___- 12 10 All from Rumania. 
Unidentified . -.-.......-.. do 10 11 All from Rumania. 
q iia tee do.... 1,904 1,654 Rumania 1,018; East Germany 260. 
Carbon black ee E e 9,900 ,100 East Germany 1,000; Poland 100. 
NA Not available. 


Source: Vneshnyaya torgovlya SSSR za 1966 god (Foreign Trade of the U.S.S.R. for 1966). Moscow, 1967, 


324 pp. 
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Table 4.—U.S.S.R.: Exports and imports of selected metals and minerals, by group of 


countries in 1966 
(Thousand metric tons) 


Trading partner group 


Commodity Communist countries Noncommunist countries Géck 
ta 
CEMA ! Total Developed Developing Total 
members 
Exports: | l 
Aluminum... 187 152 95 9 104 256 
Chromite ore. ....... 149 149 TEL. xwedovecese 171 920 
Conner... 88 89 Si. ee A 81 120 
MNS fat epee et 7 77 7 4 11 88 
Iron ore. -.--.--.-.... 24,014 24,014 2,104 — --........ 2,104 26,118 
Manganese ore. ` 667 681 y GES 537 1,218 
Pig ron. ..-------- 2,118 2,336 1,848 200 2,048 4,3 
e e A 220 268 5 22 27 2 
Rolled products. . . — 4,009 4,808 289 427 716 5,019 
Apatite concentrate 
and phosphate. ...- 3,139 8,250 1,343 28 1,871 4,621 
Nitrogenous fertilizer, 
Dulce ranas 62 380 8 _________- 191 191 571 
Potassic fertilizer, 
EEN 284 474 598 22 615 1,089 
Coal (including 
anthracite) __..___- 13,392 14,505 6,994 829 7,823 21,828 
rude oul. 20,998 25,501 20,292 4,521 24,813 50,314 
Petroleum products... 4,465 6,728 13,780 2,805 16,585 23,308 
Imports: 
Conner... sl e 8 7.0 7.8 7.4 
a na de td 4.8 31.1 atb eg A A 81.1 
A 347.0 347.0 249.0 uu 249.0 596.0 
Rolled products. ..-... 340.0 480.0 181.0 ........-.-. 131.0 561.0 
A See i 2.1 2.1 4.2 4. 
YA \ a A E ee 8.2 16:8 EE 16.3 
Cement. ..-------------------- SO eee ak enh is 811.0 


1 Council for Economic Mutual Assistance, which includes Bulgaria, Checkoslovakia, East Germany, 
Hungary, Mongolia, Poland, Rumania in addition to the U.S.S.R. 


Source: Vneshnyaya torgovlya (Foreign Trade). Moscow, No. 8, August 1967, pp. 53-56. 


COMMODITY REVIEW 


METALS 


Development of ferrous and nonferrous 
industries lagged behind goals foreseen in 
the 1966-70 5-year plan. Many products 
of the industry however were not up to 
quality and variety requirements. While 
production of metals and alloys continued 
to grow, beneficiation and metallurgical 
facilities still experienced poor metal re- 
coveries. Concentrates produced from 
polymetallic ores of Kazakhstan contained 
less metal values in 1967 than in 1966. 


Aluminum.—The U.S.S.R. was a large 
producer of low-grade bauxite, the main 
source of alumina in the Soviet Union, 
and other aluminous raw materials. Sup- 
plies however, are insufficient in both 
quantity and quality to meet Soviet needs; 
therefore considerable attention has been 
devoted to developing other raw materials 
(nepheline and alunite). 


The Soviet aluminum industry imports 
a considerable amount of high grade 
bauxite and alumina from Hungary, 
Yugoslavia, and Greece. 

Major reserves of presently minable 
bauxite are situated in the Turgay in 
Kazakhstan, on the eastern slopes of the 
Urals, and in the Tikhvin area of Lenin- 
grad Oblast’. About three-fourths of the 
reserves are in the Asian part of the 
U.S.S.R. 

In 1967, basic attention was being paid 
to improving the raw material base and 
to erecting alumina plants. The extraction 
of Turgay bauxite in 1967 increased al- 
most 40 percent compared with 1966. 
Development of a fourth Nizhne-Ashutskiy 
open pit will begin in 1968. It is planned 
to open three new mines in the northern 
Urals bauxite deposits by 1970. 

Kazakhstan was the second largest alu- 
mina-producing area in the Soviet Union 
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(after the Urals) and the Pavlodar alu- 
mina plant was among the nation’s 
largest in 1967. The second stage of the 
plant was commissioned at the beginning 
of 1967, and the third stage was put into 
operation at yearend. It was planned to 
build another alumina plant in this area. 
Reportedly, the first stage of the Achinsk 
alumina plant will be commissioned in 
1969. Ore for the plant will come from a 
nepheline mine on the border of Krasnoy- 
arsk Kray and Kemerovo Oblast’ which 
was to start operation in 1968. Alumina 
output will be sent to the Krasnoyarsk 
aluminum works. In 1967, about 1 million 
tons of alunite was extracted at the Zaglik 
open pit in Azerbaydzhan. The second 
stage of the open pit was under construc- 
tion. The Kirovabad alumina plant in 
Azerbaydzhan started producing alumina 
from alunite. It was planned to produce 
70,000 tons of alumina in 1968. 

Construction continued on the Bratsk, 
Krasnoyarsk, and Irkutsk aluminum plants. 
A new aluminum plant in Tadzhikistan 
was also under construction. 


Antimony.—Deposits of antimony occur 
at Kadamzhay in Kirgizia, Dzhidzhikrut in 
Tadzhikistan, Turgayskoe in Kazakhstan 
and at Tazhdolinskoe in Siberia. 

Two operations in Kirgizia produced 
both antimony metal and compounds in 
1967. During 1966-70, it is planned to 
increase antimony output in Kirgizia by 
50 to 100 percent, by renovating the 
Kadamzhay Combine and completing the 
remodeling of the Tereksay mine. Thus, 
during the 1966-70, 5-year plan, Kirgizia 
will maintain a leading place in metallic 
antimony and mercury production. The 
Dzhidzhikrutskiy mining and concentration 
combine, construction of which started in 
1967, will be the main Soviet supplier of 
antimony and mercury after 1970. 


Arsenic.—Aresnic reserves are estimated 
at about 12 million tons with an average 
Asti content of 0.2 to 2.5 percent. All 
output in 1967 was obtained as a by- 
product from the smelting or roasting of 
metallic ores. 


Beryllium.—The Soviet Union is one of 
the world’s largest producers and con- 
sumers of beryl, beryllium alloys, and 
metal. 

There are numerous beryl deposits in 
the U.S.S.R., mainly in the Soviet Far 
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Table 5.—U.S.S.R: Estimated capacity and 
production of primary aluminum plant 


(Thousand metric tons) 


Probable Probable 


Plant Began annual output 
operation capacity, 
an 1, 1966 1967 
1968 
Bogoslovsk...... 1945 140 125 125 
Bratak ....---- 1966 100 1 37 
Dneprovsk...... 1933 70 63 63 
Irkutsk__..._....- 1962 200 100 100 
Kanaker._......- 1950 76 55 55 
Kandalaksha.... 1961 80 20 20 
Krasnoyarsk.... 1964 200 90 110 
Nadvoitsa...... 1954 35 2 25 
Novokuznetsk... 1943 160 115 135 
Sumgait oa e 1955 75 60 60 
Ural'sk._........ 1939 135 120 120 
Volkhov........ 1932 20 15 15 
Volgograd...... 1959 125 90 90 
DOCG EE 1,365 890 965 


East, Transbaykal, Kazakhstan, Central 
Asia, Western Siberia, Urals, Kola Pen- 
isula, and Western Ukraine. Reserves in 
1967, were estimated at about 5,000 tons 
of contained BeO chiefly in low-grade 
ores. The probable average BeO content 
in the ore is 0.2 to 0.5 percent. 

The beryllium production schedule was 
being pushed rapidly. According to the 
1966—70, 5-year plan, output may be in- 
creased by 50 to 60 percent, indicating 
a probable level of 1,500 to 1,600 tons 
of beryl (10 to 12 percent BeO) by 1970. 


Bismuth.—In 1967 bismuth was recov- 
ered as a byproduct of lead smelting in 
Kazakhstan and other areas of the Soviet 
Union, from dust and crude lead at the 
Balkhashskiy and Mednogorskiy copper 
combines, and from tungsten and moly- 
bdenum ores. Recovery of metal in final 
bismuth concentrates was only about 50 
percent of the metal contained in ores. 
The overall recovery efficiency of the 
entire process may be only 45 percent. 


Cadmium.—Cadmium was produced at 
various Soviet lead and zink smelters as 
a byproduct. Cadmium recovery at lead 
and zinc plants reportedly rose by 8 per- 
cent from 70.7 percent of total content 
of ore to 78.7 percent during 1966-67. 
At the Ust-Kamenogorsk plant the in- 
crease was 4.35 percent, and at the 
Electrotsink plant it was 3.0 percent for 
an overall recovery of 86 percent. Monthly 
cadmium extraction at the Chimkent lead 
plant rose by 15 tons. It is planned to 
obtain a large quantity of cadmium from 
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lead slags alone. In 1967, the Ust’-Kam- 
enogorsk lead and zinc combine increased 
cadmium output by almost one-fifth over 
the 1966 figure. 


Chromium.—With an output of 1.6 
million tons the U.S.S.R. was the leading 
world chrome ore producer and exporter 
in 1967. The Soviet Union’s deposits of 
chromium ores are situated in Kazakhstan 
and in the Ural Mountains, where the 
mining of these ores was entirely con- 
centrated. Geological reserves® of the 
U.S.S.R. were estimated at 75 million 
tons of ore containing 15 to 63 percent 
Cr:Os of which 15 to 20 million tons are 
measured. Chromite reserves in Kaza- 
khstan exceed reserves of the Urals. The 
Molodezhnoye deposit was discovered in 
Aktyubinsk Oblast’. A considerable part 
of the deposit is suitable for opencast 
mining. 

The Donskoye mining administration in 
Khrom-Tau in Kazakhstan, which pro- 
duced over 90 percent of the Soviet 
output, is the only supplier of high-quality 
ore in the country. In 1966, Kazakhstan 
ore, produced in increasing quantities 
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every year, was exported to 8 countries 
in Europe, the United States, and Japan, 
with the non-Communist world receiving 
over 90 percent of the total. During the 
5-year plan period (1966-70) ore exports 
will be increased to about 1.2 million 
metric tons. 

Most ores were high enough in grade 
to be shipped without benefication other 
than hand picking. The  benefication 
method used in the Soviet Union com- 
prises primary and secondary crushing, 
grinding, and classification. A chromite 
concentrating mill, the first in the 
U.S.S.R., was under construction at Dons- 
koye in 1967. 

About 45 percent of the total chromite 
ore used in the Soviet Union during 
1964-66 was consumed for metallurgical 
applications, the refractory industry con- 
sumed 32 percent, and the chemical in- 
dustry (and others) consumed 23 percent. 
The Soviet demand for all uses could go 
to 570,000 tons by 1970, approximately 106 
percent of estimated 1967 consumption. 
Salient statistics on chromium ore in the 
Soviet Union for 1963 through 1970 are 


as follows, in thousand metric tons: 


1963 1964 1965 
Production (30 to 56 per- 
cent Cr203) --.oooo..... 1,080 1,180 1,270 
Consumption (30 to 56 per- 
cent Cr203): 
Metallurgical 
applications.......- 231 233 235 
Refractory industry... 164 165 167 
Chemical industry 
and others. ........ 118 119 120 
Total- -- coros 518 517 522 
Exports (48 to 56 per- 
cent Cr209) ----.-.....-- 557 663 7438 


1966 1967 1968 1969 1970 
1,450 1,570 1,650 1,700 1,750 
238 243 247 252 256 
170 173 176 179 188 
122 124 127 129 131 
530 540 550 560 570 
920 1,030 1,100 1,140 1,180 


Cobalt. —Geological cobalt reserves were 
estimated at about 100,000 tons of metal 
content, chiefly in nickel-cobalt ores, and 
include the high cobalt content in arsenic- 
cobalt ores of the Khovu-Aksinsko de- 
posit in Tuva Autonomus Republic. 

In 1967 cobalt was produced at the 
Norilsk, Severonikel, Pechenganikel, Yuz- 
huralnikel combines, at the Ufaley and 
Rezhsk nickel plants and also at the 
Balkhash copper plant in Kazakhstan. 
The Tuva cobalt combine was under 
construction, to be completed by 1970. 

Cobalt extraction from ore rose by 14.1 
percent from 1958 to 1965, although 


losses in slags remained high. In 1967 
only 20 percent of the cobalt in slags was 
recovered. Average total cobalt recovery 
was about 50 percent. 


Copper.—Geological copper ore reserves 
of the U.S.S.R. in 1967 were estimated 
at about 35 million tons of contained 
metal, chiefly in low-grade cupriferous 
sandstones, and porphyries in several large 


5 Geological reserves as defined by the Soviets 


include measured (Soviet category “A”) plus 
indicated (Soviet category “B”) plus inferred 
(Soviet categories Cl -+C2); the major cate- 
gories correspond directly to those in use in the 
United States. 
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districts where many orebodies are suit- 
able for surface mining. The reserves also 
include several million tons of high-grade 
pyriticpolymetallic copper ores, and a 
smaller quantity of copper-vanadium-ti- 
tanium and other ore types. 

In 1967, about 96 percent of the total 
copper ore was concentrated. The balance 
was smelted directly. Of the total 1967 
Soviet production, the Urals accounted 
for about 45 percent and Kazakhstan for 
35 percent. If the 60 percent growth in 
copper output projected in the 1966-70 
5-year plan is achieved, the U.S.S.R. will 
produce close to 1.1 million tons of pn- 
mary copper by 1970, with 40 percent 
coming from Kazakhstan and 34 percent 
from the Urals. 

In Kazakhstan, where a 90—percent rel- 
ative increase in output is envisaged by 
1970, the first stages of the large, new 
Nikolayevskiy and Orlovskiy ore mining 
and benefication combines were being 
built. The new  Dzhezkazgan copper 
smelter and electrolytic refinery were 
being enlarged. It is assumed that the 
additions will begin production in 1970. 

Despite improvements in recent years 
in the Soviet copper industry, the situation 
with respect to utilization of complex raw 
materials remained unsatisfactory. Con- 
siderable amounts of metals were lost at 
the concentrating plants; capacity of 
shops for processing smelter flue dust was 
inadequate, and there were no facilities 
for reprocessing dumped slags. 


Gold.—In 1967 the U.S.S.R., with 5.7 
million ounces was probably second 
among world gold producers. About three- 
quarters of the total output came from 
East Siberia and the Soviet Far East 
(mainly from placer deposits at Kolyma, 
Aldan, Dzhugdzhur, Indigarka, Yana and 
Chukota); most of the remainder came 


from gold and polymetal ores as well as 
placers in Kazakhstan, the Urals, and 


Armenia. Alluvial deposits contributed 67 
percent of total 1967 output. 

Geological reserves of gold in ore and 
placers deposits in the U.S.S.R. were esti- 
mated at about 200 million ounces in 
1967. 

During 1959-65 gold output in Mag- 
adan Oblast’ in the Soviet Far East rose 
by 86 percent. This main center of Soviet 
gold production, where, 32 mines, 18 
dredges, and 100 sandwashing plants were 


187 


in operation fulfilled its plan in 1967 by 
103.2 percent. It is planned to increase 
gold production during the 1966-70 5- 
year plan in Magadan Oblast’ by over 
40 percent. 

Gold output in Yakutia increased by 
40.4 percent during 1959-65. In 1967, 
there were 363 bulldozers and 147 wash- 
ing rigs in operation in Yakutia. Aldan 
gold combine fulfilled its 1967 annual 
plan of gold output by 104.6 percent, and 
Indigarka mining industry administration 
by 108.9 percent. 

Within Yakutia, the Lenzloto trust was 
a leading gold-dredging enterprise. Dur- 
ing 1966-70 it is planned to increase 
production at this trust by 60 percent 
and to launch seven dredges, including 
the world’s largest. Reportedly this dredge, 
slated to be 236 meters long and to have 
69 buckets of 600 liters’ capacity each, 
will be able to operate to a depth of 50 
meters. The dredge requires a crew of 
10 men. 

During the current 5-year plan produc- 
tion of gold is to be increased in Amur 
Oblast’, Khabarovsk Kray, the Transbay- 
kal area, Kamchatka, Kazakhstan, the 
Urals, Armenia, Uzebeistan, and other 


regions of the U.S.S.R. 


Iron Ore.—At yearend 1967, iron ore 
reserves in the U.S.S.R. totaled 109,700 
million tons containing an average of 34.8 
percent iron; of this, 40,400 million tons 
were at the Kursk magnetic anomaly. 
However, a substantial part of the an- 
omaly's reserve is at great depth and 
would require costly underground opera- 
tions under very difficult mining condi- 
tions. 

Of total national reserves, those in cate- 
gories A plus B plus C, (measured, indi- 
cated and part of inferred) were estimated 
at 56,100 million tons with an average 
iron content of 38.4 percent, including 
10,300 million tons of ore not requiring 
dressing with an iron content of more 
than 55 percent, and 34,800 million tons 
of easily dressed iron ores. All the main 
industrial regions of the U.S.S.R. have 
large iron ore reserves available. 

There were 69 open pit and 66 under- 
ground mines with a total capacity of 
about 180 million tons of usable ore in 
operation in 1967. About 75 percent of 
the ore production was from open pits; 
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nearly half of this was from only six pits, 
each producing over 10 million tons a 
year. Half of the open pits required hard 
rock mining, and the overall average 
overburden to ore ratio was about 3.5 to 
1. The average iron content was 35.8 
percent in crude ore and 57.5 percent in 
usable ore (including concentrates). Com- 
pared with 1966, production of usable 
ore in 1967 increased by 7.7 million to 
168 million tons. Of the 1967 total, over 
20 million tons was in the form of con- 
centrates. In 1967, facilities for mining 
12.6 million tons of ore were put into 
operation, compared with a planned ad- 
dition of 32.6 million tons. The Soviet 
target for 1970 is 375 million tons of 
crude ore or 211.5 million tons of usable 
ore. 

The Krivoy Rog basin in the Ukraine 
produced over 50 percent of the nation’s 
iron ore in 1967. Here, average iron con- 
tent of mine-run ore was 28 to 30 percent 
for taconites, and 47 to 69 percent for 
hematites. Concentrates from ore-dressing 
plants of the Krivoy Rog basin contained 
62.9 percent iron in 1967. There were 10 
underground mines and five open pits 
with a total capacity of about 100 million 
tons of usable ore. Almost equal tonnages 
of ore were produced from underground 
mines and open pits. The Gigant iron ore 
mine of this basin, the largest in the 
U.S.S.R., has not yet reached its plannned 
capacity of 7 million tons of crude ore 
per year. 

In 1967, the Urals was the second 
center of Soviet iron ore production. Kaz- 
akhstan ranked third among iron ore 
producing regions, followed by West Si- 
beria, the Kursk magnetic anomaly, and 
the Kola Peninsula. 

By commissioning a pellet factory at 
TsGOK (Central Mining and Concentrat- 
ing Combine) in the Krivoy Rog basin, 
and using the capacities at the Sokolovsk- 
Sarbaysk GOK, pellet production reached 
2.9 million tons in 1967, compared with 
1.6 million tons in 1966. 


Iron and Steel.—In 1967 the iron and 
steel industry made a number of additions 
and some improvements in facilities. Newly 
constructed facilities included three blast 
furnaces (two with a volume of 2,000 
cubic meters each and one of 2,700 cubic 
meters at the Krivoy Rog plant), a con- 
verter at the Nizniy-Tagil plant, a “1,700” 
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sheet mill at the Karaganda plant, four 
continuous-casting shops, and one pipe 
mill. 

The 1970 target for Soviet steel pro- 
duction is 124 million tons. 1t is planned 
to produce 150 million tons of steel in 1975 
and some 200 million tons of steel in 
1980. Product in 1967 was 102 million 
tons. Nearly 50 percent of steel produced 
by Soviet metallurgical plants was made 
from ferrous scrap. 

The Ukraine, with Krivoy Rog, Zap- 
orozhye, and the Donets basin as the main 
centers, produced about 50 percent of 
total Soviet pig iron, over 40 percent of 
total ingot steel, and some 53 percent of 
total rolled products. The second center 
was the vast area of the R.S.F.S.R., in- 
cluding the Urals, Center, and Siberia 
Regions. Kazakhstan ranked third in So- 
viet ferrous metal production. 

There were more than 50 scientific- 
research and design institutes in the Soviet 
ferrous industry. Nonetheless development 
of iron and steel industry was lagging be- 
hind targets set by the 23d Congress of 
the Communist Party of the Soviet Union 
(C.P.S.U.). 

The return on investment in terms of 
production worsened, primarily because 
plants were not completed on schedule 
and because projects were put into service 
that were far from complete. Tardy attain- 
ment of capacity production in a number 
of projects markedly increased construc- 
tion costs. In 1967, 45 blast furnaces, 78 
rolling mills, and three pipe mills were 
working below rated capacity. Actual per- 
formances of the new large blast furnaces, 
converters, and rolling mills were much 
lower than rated capacities. Also labor 
productivity and production cost targets 
were not achieved. 

Soviet metallurgical plants had a con- 
siderable proportion of auxiliary workers 
in production shops. Spare parts and 
components for machines and metallurgical 
equiment were produced in primitive work- 
shops with obsolete equipment. As a result, 
there were many more repair workers than 
workers in operations comprising steel 
smelters, blast furnaces, and rolling mills. 
In 1967, there were 1.27 million “produc- 
tion workers” (8 percent more than in 
1965), 72,000 university graduate engi- 
neers, and 121,000 technicians with a pro- 
fesstonal secondary education in the Soviet 
ferrous industry (including iron ore min- 


THE MINERAL INDUSTRY OF THE U.S.S.R. 


ing). There were 750,000 employees (in- 
cluding 15,840 university graduate engl- 
neers) in the Ukrainian ferrous metallurgy 
industry alone. 

Pig Iron.—There were 37 pig iron 
shops with 131 blast furnaces in operation 
in 1967. Reportedly, the average blast 
furnace capacity was 1,034 cubic meters. 

In 1967, natural gas was used to pro- 
duce 63.2 million tons of pig iron, and 
oxygen was used in the blast in the pro- 
duction of 30.9 million tons. However, 
Soviet sources indicated that although 
oxygen was used for blast enrichment and 
production increased, unit costs did not 
decline. 

A 2,700-cubic-meter blast furnace, claim- 
ed to be the world’s largest, was put into 
operation at the Krivoy Rog plant on 
October 28. This furnace was scheduled 
to use oxygen-enriched blast, but the 
oxygen unit was not completed and it is 
planned to come into operation in October 
1968. 

Steel—In 1967, steel production in- 
creased by 6 percent, reaching 102.2 mil- 
lion tons. Distribution of production by 
process follows (in million tons) : 


Process 1960 1965 1967 

Open hearth. ......... 55.1 76.5 81.8 
Oxygen converter. ..... 2.5 4.0 9.3 
Bessemer. ---..--..... 1.9 1.9 1.9 
Electric steel... 5.8 8.6 9.2 
Total............ 65.3 91.0 102.2 


In 1967, there were about 400 open- 
hearth furnaces in operation, with an 
average capacity of 225 tons. About 150 
furnaces were operated with addition of 
oxygen to the blast. Over 50 million tons 
of steel were produced with the applica- 
tion of oxygen in open hearths, and 
about 58 percent of total national output 
was produced with application of natural 
gas. 

Oxygen-converter shops were in opera- 
tion at five metallurgical plants in 1967. 
Converters of 100-ton capacity were in 
use. 

The share of steel smelted in oxygen 
converters was not great because of several 
problems, the main one being automatic 
control of smelting processes. Existing 
oxygen-converter shops did not reach rated 
capacities. Their steel was more expensive 
than open-hearth steel, and labor pro- 
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ductivity in these shops was lower than 
in the open-hearth furnaces. 

At many plants outside the U.S.S.R., the 
life of tar-dolomite refractory linings was 
400 to 600 melts, and refractory consump- 
tion was 3 to 4 kilograms per ton of steel. 
Corresponding figures for the Ilich plant 
in Zhdanov in 1967 were 160 melts and 
15 to 18 kilograms. The low stability of 
the lining led to long idle times of the 
converters. Cost of refractories was prom- 
inent in the cost of steel. 

New converters were under construction 
at the West Siberian, Yenakievo, Kara- 
ganda, Krivoy Rog Lenin, and Chelya- 
binsk plants. The country’s first oxygen 
converter, with a capacity of 250 tons, 
was being built at the Zhdanov heavy 
machine building plant in the Ukraine. 
Reports indicated that several thousand 
workers were engaged in the construction 
of oxygen converter at Karaganda. 

Semimanufactures—Output of rolled 
products increased by 4.5 million tons to 
71.8 million tons in 1967, and was 6.7 
percent greater than in 1966. Because 
many Soviet rolling mills have been de- 
signed for single products, many enterprises 
did not fulfill the plan for product-mix. 
The Orsko-Khalilovo combine, the Chere- 
povetsk plant, the Dzerzhinskogo plant, 
the Krivoy Rog plant, and others did not 
meet delivery schedules. 

In 1967, 10.6 million tons of steel pipe 
was produced, 7 percent more than in 
1966. However, the industry did not satisfy 
the demands of all sectors of the Soviet 
economy. 


Lead and Zinc.—In 1967, capital in- 
vestments in the lead-zinc industry were 
directed toward expansion and renovation 
of the existing Achisay, Zyryanovsk, and 
Leninogorsk mining and_ concentrating 
enterprises in Kazakhstan, the Altyn-Top- 
kan Combine in Uzbekistan, and a number 
of enterprises in the RSFSR. 

According to the 1966-70 5-year plan, 
national zinc production in 1970 is to be 
1.6 to 1.7 times that of 1965. Production 
of zinc in Kazakhstan is to be increased 
90 percent and that of lead 40 percent. 
During this period, construction of the 
new Karagalinskiy Combine in central 
Kazakhstan, which will utilize nearby lead- 


6 Rabochaya gazeta (Worker Gazette). Kiev, 
Mar. 7, 1968, p. 3. 
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barite ores will be completed. It is planned 
to complete construction of a new zinc 
plant in Uzbekistan, and to start mining 
the lead from the Gorevskiy deposit in 
East Siberia. 

Crude lead output from metallurgical 
dust has been started at several copper 
combines.. 


Magnesium.—Five magnesium plants 
with a combined annual capacity of about 
50,000 metric tons were in operation in 
1967. It was planned to increase produc- 
tion of magnesium in 1968 by 10 percent 
over that of 1967. The Solikamsk mag- 
nesium works was installing continuous 
refining furnaces, and the first stage of a 
mechanized line for processing magnesium 
alloys. 

Reportedly, a new deposit of magnesite 
was recently prospected near Dnepro- 
petrovsk in the Ukraine. 


Manganese.—The Soviet Manganese in- 
dustry remained the largest in the world. 
In 1967 output of marketable manganese 
ore was 7.2 million tons, compared with 
7.0 million tons in 1966. Mine-run ore 
production in 1967 was about 17.5 million 
tons, 70 percent from the Nikopol’ man- 
ganese basin in the Ukraine. The second 
center of manganese activities was the 
Chiatura basin in Georgia, and Kazakh- 
stan was third. 

There were 18 underground mines and 
nine open pits in operation in the Nikopol’ 
basin in 1967, where the ore averages 26.4 
percent manganese. Concentration by 
gravity and agglomeration produces three 
products, with an overall recovery of 74 
percent of the manganese in mine-run ore. 
Of total production, 45 to 48 percent had 
a manganese content of 45.6 percent, with 
the balance containing less than 34.2 per- 
cent Mn. Tailings contain 12 to 15 per- 
cent manganese. 

In 1967, production costs of ore deliver- 
ed from the best mechanized open pits to 
the concentrators, including stripping costs, 
were as follows, in rubles per metric ons `" 


Production costs 


Planned Actual 


Bogdanovak 
Alekaevevak 2.40 3.63 
Basansk. -.-ooooocococo...o- 4.20 8.47 
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In 1967, labor productivity in the 
Nikopol basin was 3 tons per man-day 
in underground mines and 9 tons per 
man-day in open pits.? 

Ore grade at the Chiatura manganese 
basin averaged 23 percent, and recovery 
of manganese was 74.7 percent in 1967. 
Of total beneficiated Chiatura output, 66 
percent contained 48.7 percent manganese, 
and 34 percent contained 25.6 percent 
manganese. 


Mercury.—At the U.S.S.R.s largest 
mercury deposit in Kirgizia there were 
four mines and a mercury recovery plant 
in operation in 1967. The Nikitovskiy 
Mercury Combine in the Ukraine was the 
second major producer. 

The 1966-70 5-year plan calls for Soviet 
mercury output in 1970 to be 1.5 times 
the 1965 level. During this period, mer- 
cury output in the Kirgiz S.S.R. is to be 
increased to 1.3 times the 1965 level, by 
renovating and enlarging the Khadarkan 
Combine. The Novaya mine of this com- 
bine was under development in 1967. 

New mercury ore reserves in the Niki- 
tovskiy deposit in the Ukraine will serve 
as a base for expansion of the Nikitovskiy 
Mercury Combine. Expansion is to be 
completed by 1970, and underground 
mining is to be replaced by open cast. 
Also in the Ukraine, planning began for 
the Zakarpatskiy Mercury Combine, which 
will process ores from the Borkutnoye, 
Shayanskoye, and other mercury deposits 
in Zakarpatskaya Oblast’. 

The Plamennyy mercury mine in Chuk- 
chi National Okrug in the Soviet Far East 
was put into operation in August 1967, 
and a metal recovery plant is to be built 
by 1970. Construction began on the Dzhid- 
zhikrutskiy ore mining and dressing com- 
bine in north Tadzhikistan. It will com- 
prise an underground mine, a dressing 
plant, and a metallurgical works. The 
combine will be the chief Soviet supplier 
of mercury and antimony. A mercury mine 
was under development in the Malyy 
Kavkazskiy Range in Azerbaydzhan, where 
a cinnabar deposit was discovered recently. 


Molybdenum.—Reserves of molybdenum 
in ore (molybdenite, copper-molybdenum, 
and tungsten-molybdenum ores) in the 


7 Gornyy zhurnal (Mining Journal). Moscow, 
No. 1, 1968, p. 19. 

8 Metallurgicheskaya i gornorudnaya promy- 
shlennost’ (Metallurgical and Metal Mining 
Industry). Kiev, No. 5, 1967, p. 61. 
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U.S.S.R. may approach 200,000 tons. 
Soviet output of molybdenum-in-concen- 
trate was estimated at 7,000 tons in 1967. 
About 50 percent of this production was 
from copper-molybdenum ores from Ar- 
menia, Kazakhstan, and Kialykh-Uzen 
(Siberia); about 30 percent was from 
molybdenite ore mined in Uzbekistan and 
at Umaltinsk and Caikoysk in Siberia; the 
remainder was from tungsten-molybdenum 
ores of Tyrny-Auz (Kabardin A.S.S.R.) 
and Dzhida in Buryat A.S.S.R. 

Armenia occupied first place in the pro- 
duction of molybdenum concentrate which 
was shipped out of the Republic for further 
processing. 

The Tyrny-Auz tungsten-molybdenum 
combine in Kabardin A.S.S.R. is to be en- 
larged by 50 percent in the near future. 
Several million tons of ore will be ex- 
tracted and processed yearly from three 
new mines. The Sorskiy molybdenum com- 
bine in Krasnoyarsk Kray in Western 
Siberia became one of the leading in- 
dividual molybdenum enterprises of the 
U.S.S.R. in 1967. 


Nickel.—Next to Canada, the U.S.S.R. 
was the world’s largest nickel producer in 
1967, with an estimated 100,000 tons of 
smelter product. Known reserves in the 
Soviet Union are not likely to exceed 5 
million tons of contained nickel metal, 
about half of which consist of low-grade 
silicate ores. Some 50 percent of total 
reserve is in cupriferous pentlandites con- 
taining commercially recoverable copper, 
cobalt, and platinum-group metals. The 
bulk of the reserves are in three areas: 
Norilsk in Siberia, the Urals, and the Kola 
Peninsula. There are some ores in the 
Caucasus, Ukraine, Chukota Peninsula, 
and other regions. 

Six smelters were in operation in 1967; 
Ufaley (Urals), Rezh (Urals), Khalilovo 
(South Urals), Monchegorsk (Kola Pen- 
insula), Pechenga (Kola Peninsula), and 
Norilsk (North Siberia). Norilsk was the 
foremost producer of nickel, the Urals a 
close second, and Kola Peninsula third. 
Nickel production cost was highest in the 
Urals. 


Platinum.—The U.S.S.R. remained the 
world's largest platinum-group metals 
producer. Reserves are adequate to main- 
tain current production for many years. 
The most important Soviet platinum de- 
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posits are located in Norilsk, Kola Penin- 
sula, and the Urals. Norilsk average sul- 
fide ores contain 1.25 percent nickel, 2 to 
3 percent copper, and up to 10.6 grams 
per ton of platinum-group metals. The 
nickel content of Kola Peninsula ores 
ranges from 1.5 to 6 percent and averages 
2 to 3 percent, together with 1 to 3 per- 
cent copper and gold, silver, palladium, 
and platinum values. 

Production was principally from Norilsk 
copper-nickel mines with additional output 
from Severonikel and Pechenganikel com- 
bines, and some placer deposits of the 
Urals. Virtually all platinum and 
platinum-group metals were pro- 
duced as byproducts. The Norilsk refinery 
was put into operation in 1943. From 1948 
through 1966 gross output of platinum- 
group metals increased 10 times. Re- 
portedly, the refinery facilities continued 
to experience high recoveries of metals 
(99.93 percent in 1967). The platinum- 
group metals output in 1970 is expected to 
be 60 percent greater than in 1965. In 
1967, construction was in progress at the 
Talnakh mining combine in Norilsk, and 
the second part of the Zhdanovskiy ore 
concentration plant of the Severonikel 
Combine in Monchegorsk. In 1967, the 
Urals produced about 10 percent more 
placer platinum than in 1966. 


Silver.—Almost all silver was produced 
as a byproduct of nonferrous metals. In 
1967, 14 gold ore mills extracted silver. 
The Norilsk combine and some copper- 
nickel enterprises in the Kola Peninsula 
were also producing silver. The Sikhali 
ore mining and concentrating combine in 
Primorskiy Kray, one of the largst pro- 
ducers of silver, fulfilled 1967 planned 
output. Metallurgical recovery of silver in 
beneficiation plants in the Urals was 16 
to 50 percent from ores containing 6 to 
15 grams of silver per ton. 

A rare silver placer deposit his been 
discovered at Kolyma in the Soviet Far 
East. 


Tin.—Production of tin continued to be 
inadequate to meet internal demand, and 
between 15 and 20 percent of requirements 
had to be imported in 1967. Soviet tin 
consumption in 1965 was nearly twice the 
1955 level and may increase to 2.3 times 
the 1955 level by 1970. It is planned to 
increase tin production by 1970 to 1.6 
times the 1965 level. 
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The Soviet Far East, Yakutia, and 
Transbaykal were main regions of tin pro- 
duction. In 1967, 26 percent of total tin 
output was from placer deposits. In the 
Soviet Northeast, placers accounted for 
75 percent of this area’s output. 

In 1967 four mines were operating in 
Magdan Oblast’. The Ebe-Khaya deposit 
in the Yakut S.S.R. came into operation 
during the year. This deposit was dis- 
covered in 1937 but was not mined be- 
cause of its inaccessibility. 

Soviet geological tin reserves have been 
estimated to contain about 800,000 tons 
of metal. The average content in ore varies 
from 0.6 percent to 1.0 percent of Sn. 

In 1967, three new shafts were com- 
missioned at the Solinskiy, Tsentral’nyy, 
and Khrustal’nyy ore mines, and two new 
mines—the Zapadnaya and Yubileynyy— 
were added to the enterprises of Khrustal’- 
nyy mining and concentrating combine 
in Primorskiy Kray. The combine, which 
is one of the largest enterprises of the 
Soviet tin mining and concentrating in- 
dustry, will be enlarged during 1966—70. 
Two new tin ore deposits were made avail- 
able for exploitation to this combine in 
1967, and one of these will start producing 
ore in 1968. A draft project on develop- 
ment of a new mine—the Ternistyy ore 
mine—in Primorskiy Kray was approved 
in January 1967. Development of this 
mine is to be completed in 1970. After its 
commissioning, tin production by the Dal’- 
olovo (Far East Tin) Trust will increase 
by 48 percent by 1970. 

The Solnechnyy mining and concentrat- 
ing combine in Khabarovsk Kray started 
production in January 1967. With comple- 
tion (by 1970) of this combine, which is 
the largest tin mining and concentrating 
combine in the Soviet Union, Khabarovsk 
Kray will be one of the prime tin pro- 
ducers in the U.S.S.R. The second stage 
of the Sherlovogorskiy mining and ore 
dressing combine in the Transbaykal area 
was under construction and was planned 
to be completed in 1968, at which time 
the combine's tin output would increase 
by 50 percent. ` 

The Novosibirsk tin smelter’s 5-year plan 
envisages a 54-percent increase in its tin 
output. Concentrates from other areas are 
shipped to this plant. 
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Titanium.—With 10,000 tons the 
U.S.S.R. was the world’s second largest 
producer of titanium in 1967. The existing 
Soviet titanium industry developed largely 
in the last 8 years. During 1966-70, a 
140 percent increase in Soviet titanium 
output is planned. 

The titanium industry of the U.S.S.R. is 
based mainly on Ukrainian and Siberian 
ilmenite and rutile, and on titaniferous 
magnetites and ironstones situated mainly 
in the Central Urals, Kola Peninsula, and 
Karelia. Soviet geological reserves of ti- 
tanium have been estimated at about 10 
million metric tons of TIO: content (some 
70 million tons of ore with an average 10 
to 20 percent T1Os). 

In the Ukraine, the nation’s center of 
titanium production, major producers were 
the Samotkanskoye zirconium and titan- 
ium alluvial deposit and the Volchanskoye 
titanium deposit in Dnepropetrovsk 
Oblast’; the Irshinskoye, Streminogorskoye, 
and Zelenogorskoye titanium deposits in 
Zhitomirskaya Oblast’; and the Tarasovs- 
koye titanium deposit in Kievskaya Oblast’. 
Two combines, the Irshinskiy Mining and 
Beneficiation Combine, and the Verkhned- 
neprovskiy Mining and Beneficiation Com- 
bine, operate these deposits. In 1967, at 
the Irshinskiy combine, dredges were used 
for the first time in the Ukraine for 
ilmenite extraction. The Verkhnedneprov- 
skiy combine is the main raw material 
supplier for the Soviet titanium industry. 

In 1967, No. 3 concentrator was under 
construction in Irshinskiy. During 1966—70, 
the Irshinskiy combine is to commission 
No. 3 as well as No. 4 beneficiation plants, 
and to triple total output. 


Tungsten.—For the first time, the 
U.S.S.R. production of tungsten, 13,000 
tons, was enough to provide for the grow- 
ing domestic needs. Soviet tungsten in- 
dustry development was concentrated in 
the Soviet Far East, Transbaykal, Central 
Asia, Kazakhstan, and North Caucasus. 

A rich wolfram deposit has been dis- 
covered in Maritime Kray. A combine 
called Vostok (East), which was under 
construction in 1967 and will be one of 
the largest nonferrous metal enterprises in 
the Soviet Union, is scheduled to begin 
operation in 1970. In addition to wolfram 
mines, the combine will include a beneficia- 
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tion plant. The Iultin mine in Magadan 
Oblast’ was being modernized. The sixth 
section of the Tyrny-Auz tungsten and 
molybdenum combine in North Caucasus 
was under construction. 

The 5-year plan includes the develop- 
ment of the Orlovskiy ore mine in Chita 
Oblast’, which will be used as a basis for 
building the Orlovskiy concentrator. It is 
planned to build a second beneficiation 
plant at the Dzhidinskiy tungsten and 
molybdenum combine in Buryat A.S.S.R. 

A tungsten ore deposit was discovered 
in the Chukchia National Okrug (Ma- 
gadansk Oblast’). 


Uranium.—Uranium is relatively plenti- 
ful in various parts of the Soviet Union. 
According to Soviet sources, the Novaya 
uranium mine at Zheltye Vody in Dnepro- 
petrovsk Oblast’ in the Ukraine is a large 
producer. Several mines operated in the 
mountains of Tien Shan’, Uzbekistan, in 
1967. The U.S.S.R. is offering uranium 
and thorium compounds for export in 
commercial quantities and qualities. 


Vanadium.—Soviet vanadium produc- 
tion did not provide for domestic needs, 
and for several years the U.S.S.R. im- 
ported vanadium pentoxide from Finland. 
The principal domestic sources of vana- 
dium in 1967 continued to be the titanif- 
erous magnetites of the Kachkanar min- 
ing and concentrating combine in the 
Urals. The Soviets claim that the Kach- 
kanar deposit is one of the largest in the 
world. However, metallurgical problems 
of vanadium recovery have not been 
satisfactorily solved, and rated vanadium 
recovery has not been achieved. As a re- 
sult, the Soviet economy experienced a 
vanadium shortage in 1967. 

The Kachkanar mining and concentrat- 
ing combine, with a capacity of about 16 
million tons of crude ore was in operation 
in 1967. The plan for developing in 1967 
an additional 8.25 million ton crude ore 
capacity was not fulfilled. The combine 
was delivering concentrate containing iron 
and vanadium in 1967, however, some 
titanium and platinum in the concentrates 
were being irretrievably lost. 


Minor Metals.—During 1959-65, the 
U.S.S.R. began industrial production of 
virtually all of the rare metals and built 
the necessary recovery facilities at primary 
plants as well as nonferrous metal plants. 
The growth in the quantity index ex- 
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ceeded the growth of the quality indexes, 
and the extraction of many rare metals 
was very low. 

By product gallium is recovered, from 
nepheline raw materials used to produce 
aluminum. 

The new Soviet semiconductor mate- 
rials industry was meeting the demands of 
its indigenous customers and beginning to 
export germanium and silicon. 

The Soviets first experimental installa- 
tion for extracting rhenium was com- 
pleted at the Dzhezkazgan mining and 
metallurgical combine in February 1966. 
The first industrial recovery of rhenium 
in the U.S.S.R. was at the Balkhashskiy 
copper smelting combine in June 1966, 
where rhenium salts are recovered from 
reprocessing of molybdenum plant byprod- 
ucts and from sulfuric acid plant washings. 

By 1965, selenium and tellurium extrac- 
tion in the U.S.S.R. was organized at the 
Norilsk Combine, where they are recover- 
ed at the electrolytic copper plant. Selen- 
ium was also extracted at the nonferrous 
enterprises of Kazakhstan, the Urals, and 
Armenia. The sulfuric acid shop, which 
is to produce “several tons” of selenium 
from the slimes, was under construction 
at the Severonikel (Kola Peninsula) in 
1967, where selenium and tellurium were 
already recovered at the electrolytic cop- 
per plants. 

The bulk of tantalum and columbium 
in the U.S.S.R. 1s in pyrochlore (Kola 
Peninsula, Urals), obruchevite (Kola Pen- 
insula, Ukraine), and in hetchettolite 
(Kola Peninsula, Khiba, and others). 

A number of large newly discovered 
deposits of low-grade tantalum-columbium 
ores in granites also contain accumulations 
of other rare metals. Some granites con- 
tain up to 0.05 percent TazOs with the 
TazOs-to-CbeOs ratio as high as 2. The 
average TaeOs content in the tops of 
granitic massifs, as a whole, may be as 
high as 0.015 percent. 

The growing need for tantalum neces- 
sitates processing ores and concentrates 
with a low content of this metal. However, 
there is great difficulty in processing such 
raw material with existing Soviet tech- 
nology. | 

Soviet production and consumption of 
tantalum-columbium mineral concentrate 
is estimated to have doubled during 1959- 
65, mainly owing to a new process for the 
separation of tantalum from titanium. 
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Several enterprises exploited zirconium 
alluvial deposits in 1967. One of the 
largest is the Samotkanskoye zirconium 
deposit in Dnepropetrovsk Oblasť, 
Ukraine. The Verkhnedneprovskiy Mining 
and Metallurgical Combine was put into 
operation in 1961 to mine this deposit. 
Installations for the production of 
zirconium went into operation in February 
1966 at two nonferrous metal enterprises. 


NONMETALS 


Production of practically all nonmetallic 
minerals continued to rise, and the 1967 
output was nearly 8 percent above that 
of 1966. For many nonmetals U.S.S.R. 
production is adequate for its needs, but 
high-quality barite, fluorspar, mica, and 
talc were apparently in short supply. 


Asbestos.—In 1967, the U.S.S.R. pro- 
duced an estimated 769,000 tons of as- 
bestos, a considerably lower figure than 
that published in other sources. This out- 
put estimate is based on presumed fulfill- 
ment of planned 1967 production of six 
grades of asbestos as given in Problem 
of Economics (Voprosy ekonomiki) No. 
9, 1968, p. 76. Higher figures for total 
asbestos output published elsewhere in- 
clude sizable tonnages of lower grade 
materials, but these have been discounted 
in determining Soviet output estimates 
appearing in Table 1. This follows the 
practice of the State Commission for Re- 
serves (G.K.Z.), as indicated in Soviet 
Geology (Sovetskaya geologiya), No. 7, 
1968, p. 157, which states that the seventh 
grade was not included in total reserve 
calculations and that asbestos combines 
were relieved of the responsibility for ex- 
tracting such lower grade material. It has 
been indicated that the lower grade 
material is used as railway track ballast 
and in other applications not really re- 
quiring the use of asbestos. 

Soviet chrysotile asbestos development 
was concentrated in the Urals, mainly at 
Asbest, with smaller open pits near Ala- 
payevsk, Nizhniy Tagil, and south of 
Sverdlovsk. Asbestos centers were under 
development at Dzhetygara in Kustanay 
Oblast’ (northwest Kazakhstan), Aktovrak 
(Tuva A.S.S.R.), Kiyembay deposit, 80 
kilometers southeast of Orsk (South 
Urals), and Molodezhnoe and II chirsk 
(Buryat A.S.S.R.). 

For some time anthophyllite and other 
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nonchrysotile varieties of asbestos have 
been mined at a small Sysertsk deposit in 
the Urals. Some new deposits were dis- 
covered recently in the Urals and Kazakh- 
stan. Exploration of the Bugetysaysk de- 
posit in Mugodzhary hills (Kazakhstan) 
was completed in 1967. It is planned to 
develop this orebody in the near future. 

Output of six grades of chrysotile as- 
bestos at Uralasbest combine (the largest 
in the U.S.S.R.) was 633,200 metric tons 
in 1967. Explored reserves of Uralasbest 
deposits were reported at 38.7 million 
tons. No. 6 asbestos mill at this combine 
was not completed in 1967, because it was 
not fully staffed owing to lack of housing. 
Management wanted 7,000 workers and 
there was housing for only 5,000.? 

In Kazakhstan a large combine has been 
organized for exploiting the Dzhetygara 
deposit which is the second largest in the 
Soviet Union. The Dzhetygara asbestos 
combine, which was a 7-year plan (1959- 
65) priority construction project, started 
operation in 1965. It'is located on a large 
deposit of chrysotile estimated as sufficient 
for many decades. The first stage of the 
combine, with 200,000 ton annual capacity 
was commissioned in October 1965. The 
combine produced some 20,000 tons in 
1965 and worked at one-third of its plan- 
ned capacity in 1966, producing approxi- 
mately 70,000 tons. In 1967, 112,300 
tons was produced, and 6,000 workers 
were employed. 

In April 1965, construction started on 
the second stage of the Dzhetygara as- 
bestos combine (400,000 tons annual 
Capacity) and it is to be commissioned by 
1970. The combine will achieve designed 
annual capacity of 600,000 tons when 
both stages reach full capacity at which 
time it will be one of the largest asbestos 
production enterprises in the U.S.S.R. 

The first stage of the Tuvaabest combine 
at Aktovrak in Tuva A.S.S.R. was put into 
operation in 1966. In 1967, the second 
stage was under construction, scheduled to 
go into operation in 1970. 

In the north Buryat A.S.S.R. detailed 
exploration of the Molodezhnoe deposit was 
completed. The deposit was estimated to 
contain several million tons of asbestos. 

A deposit of long-fiber asbestos has been 
discovered in the Tuva Autonomous Re- 


9 Stroitel’naya gazeta neuen Gazette). 
Moscow, Aug. 18, 1967, 
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public. The reserves and quality of the 
asbestos exceed those of the well-known 
Aktovrak deposit. 


Output of fibers__....--_..--_------ thousand metric tons. _ 


Fixed assets 
Total production cost 
leg selling cost 


Source: 


Diamond.—The U.S.S.R. continued to 
make rapid progress in expanding its 
diamond industry which was centered in 
Yakutia. So far, about 20 diamond de- 
posits have been discovered in this auton- 
omous republic. These, however, cannot 
be fully exploited before the Vilyuy hy- 
droelectric station is in full operation 
which is expected to be by 1970. 

Production of diamonds in Yakutia 
started at a small concentrating plant in 
1957. On January 1, 1968, the combine 
established the large mechanized Mirnyy 
open pit and five concentrators, the Aykhal 
open pit and one concentrator, the Udach- 
naya placer mine and one concentrator 
(put into operation on August 28, 1967), 
‘and the Irelyakh placer mine with two 
dredges. In 1968, the Soviets planned to 
complete modernizing and enlarging the 
concentrator at the Aykhal pipe. 

By 1970, Yakutia’s diamond output 1s 
to be increased by about three times in 
comparison with 1965 level. Two more 
concentrating mills are to be built, at 
Aykhal and Udachnaya, to process deeper 
horizons. 

At present about 80 percent of Yakut 
diamond output is used for industrial 
purposes and 20 percent for jewelry. Near 
Mirnyy a new diamond pipe was recently 
discovered which was named after the 
23d Congress of the CPSU. 

The Vishera River region in Perm’ 
Oblast’ (Western Urals) was the second 
producer of diamonds. At two placer de- 
posits four dredges and two separation 
plants were in operation in 1967. Diamonds 
of the Vishera deposits are suitable for 
both industrial and jewelry purposes. 
New dredges will go into service in the 
north of the Oblast’ to increase the extrac- 
tion of diamonds. 


E ER million rubles. _ 
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Salient statistics on the Soviet asbestos 


industry under the 1967 plan were as 
follows : 


Combine 
Total 
Uralasbest Kusta-  Tuvaas- 

nayasbest best 
633.2 112.3 23.6 769.1 
181.0 59.9 21.6 262.5 
O.. 55.8 14.5 4.3 74.6 
ATAR 132.6 16.8 5.3 154.7 
do___-_ 76.8 2.3 1.0 80.1 


Voprosy ekonomiki (Problems of Economics). Moscow, No. 9, 1968, p. 76. 


In 1967, 50 percent of Soviet diamonds 
were produced from placer deposits. 


Fertilizer Materials —The Soviet Union 
produced 40.1 million tons in bulk fertil- 
izer content in 1967. An increase of 
10.5 percent in output is expected in 
1968. Compared with 1966, U.S.S.R. 
mineral fertilizer output in 1967 increased 
over 4.2 million tons, or 11.7 percent. 
However, despite the substantial produc- 
tion and large exports, fertilizers were in 
short supply, and the quality of mineral. 
fertilizers produced did not meet domestic 
consumers demands." In 1967 capacities 
for 3.1 million tons of fertilizers were 
added. 

Phosphate.—Geological reserves of phos- 
phate were estimated in 1967 at 2,700 
million tons of phosphate rock (overall 
average grade, 13.8 percent P2Os) and 
2,717 million tons of apatite (average 
grade, 18.5 percent P20»). 

Phosphate rock production totaled 36.2 
million tons in 1967, including 21.2 million 
tons of apatite ore (17.7 percent P2Os) 
and 15 million tons of sedimentary rock 
(13 percent Bis). The main centers of 
phosphate rock output were the “Apatit” 
combine on the Kola Peninsula and phos- 
phorite deposits of Karatau in Kazakhstan, 
Kingisepp in Leningrad Oblast’, Egor’evsk 
in Moscow Oblast’, Upper Kama in the 
Urals, and others. 


10The active ingredients (nitrogen, phos- 
phorus, and potash) are expressed in term of 
Soviet standard units which are not the same as 
used in the United States. Nitrogen is ex- 
pressed as ammonium sulfate, phosphate is er: 
pressed as 18.7 percent Pais, potash is ex- 
pressed as 41.6 percent K20 and ground rock 
phosphate (phosphatic flour) is expressed as 19 
percent P2Qs. i 

11 Khimicheskaya promyshlennost’ (Chemical 
Industry). Moscow, No. 1, 1967, pp. 8-9. 
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The apatite-nepheline deposits of the 
Khibiny in the Kola Peninsula comprised 
the U.S.S.R.’s_ largest single phosphate 
source. Mined ore, averaging 16 to 21 per- 
cent P20;5, was concentrated up to 39 
percent P2Os with 92 percent recovery. 
The two beneficiation plants had capacity 
of 9.5 million tons of concentrate per year, 
while four mines (three underground and 
one open pit) had an annual capacity of 
21.5 million tons of crude ore in 1967. An 
output of around 30 million tons of crude 
ore is planned for 1970 to yield 12.4 mil- 
lion tons of concentrate. 

The 40 commercial deposits in the Kara- 
tau Mountains in Kazakhstan contain 
about 1,700 million tons of phosphorite 
containing 23 to 26 percent P2Os, over 
half requiring underground mining. A 
beneficiation plant was put into operation 
in 1964, but because of poor technology, 
only 30 to 32 percent of planned capacity 
was achieved in 1967; the concentrates 
contained 28.5 percent PeOs. Annual losses 
at the Karatau Combine are about 9 mil- 
lion rubles.” It is planned to extract 8 to 
9 million tons of crude ore at the Karatau 
in 1970. 

The Kingisepp “Phosphorit” combine in 
Leningrad Oblast,’ the second largest pro- 
ducer of phosphorite in the U.S.S.R., pro- 
duced over 1 million tons of phosphatic 
flour in 1967. It is planned to produce 
over 1.5 million tons in 1968. Yegor’evsk 
and Lopatino deposits in Moscow Obast' 
were the third important area of Soviet 
phosphorite activities. The average grade 
of mined ore was 10 to 17 percent Beie: 
after washing it contained up to 24 per- 
cent P2Os. 

The production cost for Khibiny apatite 
was 16 rubles and 76 kopeks per ton of 
contained P20; produced; at the Karatau 
Combine it was 35 rubles and 19 kopeks 
in 1967. The planned production cost for 
1 ton of contained P2Os was 22 rubles and 
82 kopeks. 

Potassium.—The Soviet Union is one of 
the world’s leading countries in potassium 
ore reserves and in potassium fertilizer out- 
put. Geological reserves of potassium ores 
were reported in 1967 at 19,600 million 
ton with 16 to 40 percent Kai content. 
About 70 percent of these reserves are in 
the Upper Kama basin in the North Urals. 
The reserves are principally carnallite and 
sylvite with a 13- to 20-percent K:20 
equivalent. Recent investigations have dis- 
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closed the existence of large reserves of 
sylvinite. The second largest reserve region 
is Starobinsk in Belorussia. The Starobinsk 
basin contains sylvinite (16- to 20-percent 
K:20), with 4- to 9-percent insoluble ma- 
terial. The third important basin for 
potassium output is in L’vov Oblast’, in 
the Western Ukraine. The most impor- 
tant potash mineral is hartsaltz (16 per- 
cent K20), with some deposits of car- 
nallite, polyhalite and langbeinite. 

The following potassium combines were 
in operation in the U.S.S.R. in 1967: 
Solikamsk, Bereznikovsk No. 1 (Ural), 
Soligorsk No. 1, first stage of Soligorsk 
No. 2 (Belorussia), and first stage of 
Novo-Stebnikov (L’vov Oblast’, Ukraine). 
New capacities put into operation in 
1967 include the first stage of the Kalush 
Combine in the Ukraine and the second 
stage of Soligorsk No. 2 in Belorussia. 
Bereznikovsk No. 2 and No. 3 and Soli- 
gorsk No. 3 were under construction in 
1967. 

In 1967 about 2.75 million tons of 
potash was produced, 11 percent more 
than in 1966; this was attained entirely 
through commissioning new capacities. 
Estimated Soviet output by 1970 will be 
some 5 million tons of K20 equivalent. 
The Soligorsk Potassium Combine No. 1, 
in Minsk Oblast’ (Belorussia), which pro- 
duced about 6.5 million tons of potash 
ore in 1967, employed around 5,100, in- 
cluding about 600 white collar workers. 


Fluorspar.—U.S.S.R.'s domestic fluor- 
spar output remained inadequate to meet 
demand despite the large reserves. Pri- 
morskiy Kray (Voznesensk deposit), Chita 
Oblast? (Kalanguev, Abagaytuysk, Sol- 
nechnoye, and Usuglinsk deposits), and 
Buryat A.S.S.R. were the main production 
areas in 1967. Another major producing 
center was Central Asia (Kulikolonsk, 
Takob, Naugarazan, Kandara, Chibargata, 
Chashly, Suppatash, and other deposits). 
Recently, new deposits have been discov- 
ered in the Ukraine (Pokrovo, Kireyevsk, 
and Pobuzhsk) and in Kazakhstan (Tas- 
kaynar, Myn-Aral, and others). 

The Yaroslavskiy mining and concentrat- 
ing combine, one of the Soviet's largest 
fluorspar concentrate producers recovered 
fluorspar from Voznesensk deposit. Con- 


12 Narodnove khozyaystvo Kazakhstana (Na- 
tional Economy of Kazakhstan). Alma-Ata, No. 
6, 1967, p. 51. 
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centrate output graded 93.5 percent CaF:», 
and production costs were much less than 
the planned 80 rubles per ton of concen- 
trate. It is planned to increase fluorspar 
output at this combine by 50 percent in 
1970 over 1965. 

The Transbaykal fluorspar trust (Soy- 
uzplavik) in Chita Oblast’ produced about 
12,000 tons of fluorspar concentrate in 
1967 ‘from deposits mentioned above. 
The Solnechnyy mine’s 1967 annual ca- 
pacity was 30,000 tons of crude ore, and 
it is planned to increase this to 50,000 
tons by 1970. The newly developed Brika- 
tyanskaya mines of Transbaykal Trust are 
to process 35,000 tons of crude ore and 
extract 10,600 tons of concentrate in 
1968. 


Mica.—Seventy-five percent of all mus- 
covite mica consumed in the country was 
produced in Mamsko-Chuyskiy Rayon 
(County) of Irkutsk Oblast’. Over 1,500 
veins have been discovered in this area, 
and there were nine mines in operation 
in 1967. The Irkutsk mica factory was 
the largest in the U.S.S.R. Mica was also 
mined in Yakutsk A.S.S.R., Karelo-Mur- 
manskiy region, and elsewhere. Strategic- 
grade mica continued to be imported from 
India to meet special industrial demands. 


Refractories.—As in prior years, refrac- 
tory production paced rising industrial 
output, but product quality was poor. The 
Shorzha refractory combine was under 
construction on the shore of the Sevan 
Lake and at the site of reserves of mag- 
nesium silicate rocks in Armenia. The 
first stage of the combine is to be com- 
missioned by 1970. 


Sulfur.—The U.S.S.R. 1s one of the 
leading countries in sulfur reserves, but 
sulfur content of ore is low and produc- 
tion costs high. The principal commercial 
deposits are Rozdol (West Ukraine), 
Gaurdak, Shorsu, and others (Central 
Asia), and Alekseyevsk, Vodninsk, and 
others (Volga group). 

The Rozdol Mining and Chemical Com- 
bine in L’vov Oblast’ was the country’s 
major producer of native sulfur. There 
were two open pits in operation and two 
more under development. A second large 
native sulfur production facilities, the Ya- 
vorov Chemical-Mining Combine was 
under construction in the Ukraine, the 
first section of which is to be operational 
by 1970. 
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An open pit and a plant operated at 
the Gaurdak deposit in Turkmenia in 
1967. Gaurdak was one of four exploited 
deposits of native sulfur in the Central 
Asia area. These deposits, together with 
the Rozdol Combine in the Ukraine, pro- 
vided the bulk of the country’s require- 
ments. 

The  Kuybyshev Sulphur Combine, 
which also produces native sulfur, was 
commissioned in 1965. Several deposits 
(Alekseyevsk, Vodninsk, and others) have 
been developed in Kuybyshev Obast’. The 
combine accounted for only 10 to 12 per- 
cent of the Soviet native sulfur output in 
1967. 

Around 30 percent of Soviet sulfur was 
produced as byproduct or coproduct from 
pyrite, pyritic concentrates, petroleum re- 
finery and coke oven gases, and natural 
gases. 

Reportedly, the preliminary survey of 
the Tlumashskoye native sulfur deposit 
(not far from the Rozdol operation in 
the Ukraine) has been completed. The 
known reserves are large. It is planned to 
mine this deposit by the Frasch process, 
which previously has not been used in the 
U.S.S.R. 

During 1966-67 a deposit of sulfur was 
discovered on the Kurila Islands. 


Talc.—In 1967, only the Onotsk de- 
posit in Irkutsk Oblast’ produced high- 
grade talc. The raw material is shipped 
to the Miass talc mill in the Urals. The 
annual capacity of the Onotsk mine was 
40,000 tons of talc. The country continued 
to import substantial quantities of high- 
grade talc. 

The Kirgiteysk deposit in Krasnoyarsk 
Kray was the major producer of lower 
quality talc. The Miass and Shabrovsk 
deposits in the Urals ranked second in 
tonnage talc output. Some talc was mined 
from Southern Osetinsk and other small 
deposits. At the Miass talc combine a new 
crushing factory to process 200,000 tons 
of talc ore per year was under construc- 
tion in 1967. Recently, the Alguysk de- 
posit of powder quality talc was discovered 
in Kemorovo Oblast’. 


MINERAL FUELS 


In the Soviet Union production of 
primary energy from mineral fuels, fuel- 
wood, hydroelectric, and nuclear sources 
rose from 489.2 million tons of standard 
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fuel equivalent in 1955 to 1,128 million 
tons in 1967. 

The most outstanding developments in 
1955-67 period included the increase of 
oil production from 101.2 million to 412 
million tons of standard fuel equivalent 
and that of natural gas from 11.4 million 
to 187 million tons of standard fuel. The 
share of these fuels in the Soviet primary 
energy supply rose correspondingly from 
23.0 percent 53.0 percent. At the same 
time, the share of coal (lignite, bitumin- 
ous, and anthracite) declined steadily 
from 63.7 percent in 1955 to 37.8 percent 
in 1967 of the total primary energy sup- 
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ply. Production of peat and oil shale has 
declined from 5.0 percent to 2.9 percent 
of all energy, but shale showed a sig- 
nificant absolute increase in output. While 
the trend is toward increasing production 
of crude oil and natural gas, and a de- 
cline in the share of coal in total energy 
Output, coal was still the major source of 
energy consumed in the Soviet Union and 
will remain so for a number of years. 
In spite of the expansion of the primary 
energy industry during recent years, output 
has not kept up with the demands of the 
Soviet economy, particularly in the Euro- 
pean part of the U.S.S.R. According to 


Table 6.—U.S.S.R: Total primary energy balance 


(Million tons of standard fuel equivalent) } 


Coal 
(lignite, Crude Natural 
Total anthracite, oil and and Oil Fuel- Hydro- 
Year primary and petro- asso- Peat shale wood electric Nuclear 
energy bitumin- leum ciated power power 
ous) products gas 
and coke 
1955: 
Production... 489.2 310.8 101.2 11.4 20.8 3.3 32.4 9.3 LLL. 
Imports...-...- 16.0 9.3 OG curas cas vu Ma. ed) ua oes: Ps 
Exports.....-- 18.9 6.6 12.1 A tada: isis, ea (3) — aaa- 
Apparent 
consumption. 486.3 313.5 95.8 11.2 20.8 3.3 32.4 9.3 -.... 
1960: 
Production. - .. 713.2 373.1 211.4 54.4 20.4 4.8 28.7 20.4 ʻana- 
Imports.......- 12.3 5.6 Gc, dee A Ee e ` Get 
Exports..-..-.- 65.6 16.0 49.3 dl epa, seo Pesas có. as 
Apparent 
consumption 
659.9 362.7 168.8 54.1 20.4 4.8 28.7 20.4 -.... 
1965: 
Production.... 1,002.6 415.9 347.3 151.3 17.0 7.5 30.0 32.6 1.0 
Imports.....-- 10.6 7.6 9.0 pubis. tence. apa. Sarco. mise 
Exports.....-- 123.4 27.7 94.6 WO Grand A tees D GE 
Apparent 
consump- 
tion........- 889.8 395.8 255.7 150.8 17.0 7.5 30.0 32.0 1.0 
1967: 
Production.... 1,128.5 424.0 412.0 187.0 25.0 8.0 31.0 40.0 1.5 
Imgporta 10.9 8.7 EE ER 
Exports. ..-..-. 143.5 27.3 113.2 LO. e a, cas TO dama 
Apparent 
consump- 
tion. ....-.-- 995.9 405.4 301.0 185.0 25.0 8.0 31.0 39.0 1.5 
1980: 
Production.... 2,332.0 585.0 857.0 650.0 50.0 15.0 31.0 140.0 4.0 
Imports. -..--.- 43.0 10.0 15.0 IS 0) u. ecicce GSactee, Neta eee 
Exports. .....-- 315.0 40.0 250.0 210s cas: das as 4.0 -.... 
Apparent 
consump- 
tion. ......-- 2,060.0 555.0 622.0 647.0 50.0 15.0 31.0 136.0 4.0 


1 1 metric ton of standard fuel equivalent has a clorific value of 7 million kilocalories (7,000 kilocalories per 
kilogram) or the equivalent of 27,780,000 Britiah thermal units (13,100 Btu per pound). 


2 Negligible. 
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Soviet sources, at present the fuel deficit 
in the European part of the U.S.S.R. 
reaches tens of millions of tons of standard 
fuel equivalent per year, and will grow 
to 80 to 100 million tons by 1970, and to 
140 to 150 million tons of standard fuel by 
1975. This deficit cannot be avoided be- 
cause of a continuous growth in energy 
consumption in this area concomitant with 
industrial development, growing fuel ex- 
port, and insufficient production in the 
Donetz basin. 

By 1980, Soviet mineral-fuels produc- 
tion is to rise to 2,160 million tons of 
standard fuel, and total primary energy 
to 2,330 million tons. Compared with 
1967 output, gas is to rise by about 240 
percent, coal by 38 percent, oil by over 
100 percent, hydroelectric power by 250 
percent, and nuclear power by 170 per- 
cent. 

As shown in table 6, total consumption 
of all types of primary energy in the 
U.S.S.R. is to be equivalent to over 
2,000 million tons of standard fuel in 
1980, about 1.7 times the 1970 consump- 
tion and double that of 1967. 


Coal.—The Soviet Union produced 595 
million tons of run-of-mine coal (444 mil- 
lion tons of hard coal and 151 mi'lion 
tons of brown coal and lignite), in 1967. 
The 1.5 percent increase from the 1966 
level was achieved mainly in coking coal, 
148 million tons of which was produced, 
3.4 percent more than in 1966. 

It is planned to produce 603.6 million 
tons of coal in 1968 and 635 million tons 
in 1970. 

Average ash content of all marketable 
coal increased from 19.4 percent in 1966 
to 19.6 percent in 1967; that of coking 
coal alone rose from 13.6 percent to 13.9 
percent in 1967. During 1958 to 1967 the 
calorific value of coal shipped to Soviet 
consumers declined by over 10 percent, 
from an average of 5,560 kilocalories per 
kilogram in 1958 to about 5,000 kilocal- 
ories in 1967. The throughput of 160 
coal preparation plants in 1967 was about 
250 million tons, or only 42 percent of 
the total coal output. Preparation plants 
of the Ministry of the Coal Industry 
processed 195.7 million tons of run-of- 
mine coal yielding 112 million tons of 
clean coal in 1967. According to this ratio, 
Soviet production of 595 million tons of 
run-of-mine coal would yield 340 million 
tons of clean coal. 
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The share of coal mined open pit in the 
total output was 25.5 percent, compared 
with 24.9 percent in 1966 and 24.3 per- 
cent in 1965. Hydraulic coal mining ac- 
counted for 5.6 million tons (1.5 million 
ton increase), or 1.3 percent of the total 
underground output. 

In 1967 there were 946 underground 
coal mines with an average annual capa- 
city of 472,000 tons and 70 open pits 
with average annual output of about 2.1 
million tons of run-of-mine coal in op- 
eration. The coal industry employed 
2,182,000 men and women, including over 
1 million “production workers,” 54,000 
professional engineers, and 125,000 tech- 
nicians. On the average there were 53 
specialists (mainly mining engineers and 
geologists) with university degrees and 124 
technicians to a mine. The coal industry 
had 36 research and design establishments 
with a staff of 41,000 persons. 

The maximum depth of coal mines 
reached 1,000 meters in 1967, while the 
average depth was about 333 meters. 
Average depths by basin were 398 meters 
in the Donets, 215 meters in the Kuznetsk, 
over 300 meters in the Karaganda, 57 
meters in the Moscow, and about 420 
meters in the Pechora. The relative im- 


portance of various methods in total 

output follows: 

Method Percent 
Longwall «iii iaa 85.0 
Inclined top slicing ......... 8.0 
Shield support .....oooo.o.o... 3.2 
Room and pillar ............ 1.7 
Oher. Enri at ane anh elas 2.1 


In 1967, 15.6 percent of the mines did 
not meet the production quota, resulting 
in the loss of 48.6 million rubles above 
losses planned for; 289 underground mines 
and 12 open pits were working below 
rated capacity. Soviet coal technology is 
nearly a decade behind Western standards, 
and productivity is low. 

The average production cost of 1 ton 
of run-of-mine coal in 1966, was 8.69 
rubles. 

New Capacities—Of the 20 under- 
ground mines and nine open pits planned 
with a total annual capacity of 21.7 mil- 
lion tons, 18 mines and nine open pits, 
with a total capacity of 19 million tons 
of run-of-mine coal were put into opera- 
tion in 1967. Capital investment for 1967 


800 


was 1,389 million rubles, or 56.4 million 
rubles over 1966. 

The 1968 plan foresees commissioning 
of 23 mines and open pits with a total 
annual capacity of 19 million tons of raw 
coal and eight preparation plants with 
a total capacity of 26 million tons of 
run-of-mine Coal per year. 

Production Centers—Raw coal produc- 
tion by principal basins in 1967 was as 
follows: 


Million tons 
Basin 


Total Coking 
ouput coal 

Donets. 25252022 sesee aces: 209.1 80.6 
Kusnetsak 0... 102.4 41.0 
Karaganda ---- 33.4 14.3 
echora. n.. .--------------- 20.0 4.2 
Others_.......-....-.-.-.---- 230.1 7.9 
Total -soscanta 595.0 148.0 


The Ukraine, with the Donets and 
L’vov-Volyn coal basins as the main cen- 
ters, accounted for 43 percent of total 
underground output and for 55 percent 
of coking coal. There were 909,000 miners 
in the Ukraine’s coal industry in 1967 
and about 80,000 professional engineers 
and technicians. The turnover of personnel 
in the coal industry of the Ukraine 
reached 25 to 30 percent per year. This 
was caused mainly by the lag of housing, 
public cultural, and medical service de- 
velopment, low material incentives, and 
heavy and unsafety manual work con- 
ditions.'® 

The Donets basin took first place in 
the coal industry of the Soviet Union. 
There were 558 mines (271 vertical and 
287 inclined) in this basin, with an aver- 
age annual output of 375,000 tons of 
run-of-mine coal. The number of mines 
that did not fulfill their quotas increased 
from 24 in 1964 to 47 in 1967; 164 mines 
(or 34.9 percent of the total in the 
Ukrainian part of the Donets basin) did 
not attain designed capacities. 

The Kuznetsk basin (Kuzbass) in Si- 
beria was the second major producer of 
coal and one of the largest centers of 
fuel supply for Siberia, the Urals, Central 
Asia, and to some extent for the Center 
and Volga regions of the European 
U.S.S.R. It accounted for 23 percent of 
total hard coal and for 28 percent of 
total coking coal output. There were 94 
underground mines in the Kuzbass with 


MINERALS YEARBOOK, 1967 


an average annual output of 850,000 tons 
of raw coal, and 15 open pits with an 
average output of 1.5 million tons of raw 
coal in 1967. In 1966, 27 mines failed to 
fulfill production targets, 20 mines fell 
short of productivity increase goals, and 
48 mines did not attain additional output 
targets. Owing to underutilization of ca- 
pacities of mine and coal preparation 
plants in the Kuzbass, the return on 
capital declined 19.3 percent during 1960— 
66.** 

In Kazakhstan, the third largest pro- 
ducing region, over 100,000 “production 
workers” of the Karaganda basin produced 
33.4 million tons of raw coal in 1967 
from some 40 mines. The Ekibastus hard 
coal deposit produced about 15.5 million 
tons in open pits. Close to Ekibastus, the 
Maykuben brown coal deposits, with re- 
serves of 9,000 million tons, have been 
explored. A significant portion of reserves 
may be worked by open-cast methods. 

The Pechora basin in the European 
part of the U.S.S.R., with a production 
of 20 million tons, of raw coal ranked 
fourth in output in 1967 in terms of 
calorific value. Total reserves are estimated 
at 100,000 million tons. The average mine 
depth of working in the Vorkuta mines 
of this basin reached 417 meters. 

The Moscow basin, which produces 
annually about 40 million tons of lignite 
with ash content of about 45 percent, 
was the fifth major coal producer in the 
U.S.S.R. in terms of calorific value. Total 
geological reserves of the Moscow lignite 
basin are estimated at about 10,000 mil- 
lion tons. 

The Donets, Kuznetsk, Karaganda, and 
Pechora coal basins produced over four- 
fifths of the total coal output in calorific 
value and about 97 percent of the coking 
coal in the U.S.S.R. 

Coal Preparation.—Preparation of coal 
for the market was normally restricted to 
coking coals and fuel for export. Because 
of shortage of coal, efforts were dircted 
solely to fulfiling quantitative goals, and 
little attention was paid to the quality.’ 


About 65 percent of the coal beneficated 


13 Sovetskiy shakhter (Soviet Miner). Moscow, 
No. 5, 1968, p. 24. 

14 Ugol’ (Coal). 
22-23. 

15 Ekonomicheskaya gazeta (Economic Ga- 
zette). Moscow, No. 13, March 1968, pp. 38-39. 


Moscow, No. 1, 1968, pp. 
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was washed, 20 percent was treated by 
pneumatic methods, and 15 percent was 
treated by heavy media, flotation, and 
other methods. Ten to fifteen percent of 
total coking coal shipped to consumers in 
1967 was defective. Only 40 percent of 
the goal of the 1959-65 7-year plan in 
coal preparation plant construction was 
fulfilled. As a result, average ash content 
of marketable coal increased up to 19.6 
percent in 1967.*'% Moreover, many new 
preparation plants were put into operation 
in spite of numerous imperfections and 
insufficient equipment. Labor productivity 
and use of capacity were below planned 
levels and a large number of personnel 
was occupied in repair and auxiliary op- 
erations. For example, the largest Soviet 
coal preparation plant—Gukovskaya 
Ts.O.F. in the Rostov Oblast’, which was 


Table 7.—U.S.S.R.: 
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commissioned in 1963, attained only 50 
percent of its planned capacity in 1967. 
In 1967, 160 operating Soviet preparation 
plants with a total capacity of about 300 
million tons of raw coal per year em- 
ployed over 50,000 workers. 

Coal consumption.—During 1955-67 
some shifts in the consumption sectors 
have taken place. As shown in table 7, 
thermal electric power stations were the 
largest single consumer of coal in the 
Soviet Union, with their share at total 
consumption rising from 20.2 percent in 
1955 to 43.4 percent in 1967. As a result 
of dieselization and electrification of the 
railroad, transportations share of total coal 
consumption declined from 24.2 percent 
in 1955 to 5.6 percent in 1967. Coking 
coal demand rose from 16.3 percent in 
1965 to 19.8 percent in 1967. 


Coal consumption 


(Million metric tons) 


Consumption: 


Electric power utilities. ....-.-...---.------.2 
Transportation (rail and water) ___.___.-------- 
Coke manufacture. -.-------------------------- 
General industrial uses and losses_..._......-..- 
Retail deliverie ---------------------- 
Used in MINO: oo la arrasa 


Total: ii eek 
e MAA bees etn cece E 


e Estimate. 


Gas.—Production.—In 1967, the coun- 
try produced 158.6 billion cubic meters 
of usable gas, 11 percent more than in 
1966, but below the target of 160 billion 
cubic meters. Of total output, 86.5 per- 
cent was nonassociated natural gas, 12.3 
percent was associated gas, and 1.2 per- 
cent was from coal and oil shale gasifica- 
tion. In 1967, gas accounted for 17.6 per- 
cent of Soviet fuel production. Over 80 
percent of the total was produced in the 
European part of the U.S.S.R., including 
about one-third in the Ukraine. 

Of the nonassociated gas, about three- 
quarters was provided by four regions: 
Eastern Ukraine, Stavropol’ Kray, Kras- 
nodar Kray, and Uzbek S.S.R. Although 


1955 1964 1967 + 1970 e 1975 + 
74.5 181.0 230.0 285.0 340.0 
89.3 42.0 30.0 17.0 13.0 
60.1 94.5 105.0 120.0 130.0 
125.8 140.7 125.0 112.0 100.0 
3.2 14.7 19.0 23.0 26.0 
15.6 20.5 22.0 23.0 26.0 
368.5 493.4 531.0 580.0 635.0 
391.3 554.0 595.0 635.0 700.0 


natural gas production increased from 28.1 
billion cubic meters in 1958 to 158.6 
billion in 1967, the industry has not met 
its quota since 1956. Failure to meet goals 
has been attributed chiefly to inadequacies 
in pipeline transmission capacity and con- 
tinued lags in the installation of com- 
pressors on existing gas pipelines. Natural 
gas production is slated to rise to 173 
billion cubic meters in 1968, and 215 
billion in 1970; estimated levels for 1975 
and 1980 are 350 billion and 550 billion, 
respectively. Output by region for 1965-67 
and projected output for 1970 appears in 
the following table: 

(Coal). No. 1, 1967, pp. 


Ugo!’ Moscow, 
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Volga-UrAlS oceania srt a iia 
Siberia (West and kaatt ooo. 
IS AAA A A bed 


In 1967, there were 297,000 employees 
in the Soviet gas industry, 5.5 workers 
per exploitation well. Many women were 
employed in pipeline construction. 

The production cost of nonassociated 
gas per 1,000 cubic meters ranged from 
0.14 ruble in Stavropol Kray to 2.61 
rubles in the Komi A.S.S.R. The national 
average was 0.45 ruble. The average 
wholesale price to industry for natural 
gas increased on July 1, 1967, from 12.3 
rubles to 18.8 rubles per 1,000 cubic 
meters, or by 54 percent. The wholesale 
price ranged from 11 rubles to 24 rubles 
per 1,000 cubic meters depending upon 
area. 

Reserves.—At yearend 1967, according 
to Soviet estimates, natural gas reserves 
in categories A+B-W+C1 reached 7,753 
billion cubic meters. A total of 548 gas, 
gas condensate, and oil-gas deposits are 
known, including 14 with reserves above 
100 billion cubic meters, and 32 with 
reserves from 30 to 100 billion cubic 
meters each. Twenty-four percent of ex- 
plored reserves were in Western Siberia, 
29 percent in Eastern Siberia, and 16 
percent in Central Asia, including 
Mangyshlak. Thus, 70 percent of explored 
reserves were in the eastern regions of 
the U.S.S.R. There were over 200 proven 
fields of natural gas (including 133 fields 
of nonassociated gas) in the Soviet Union; 
2,683 wells were operational at nonassoci- 
ated gas deposits at the beginning of 
1967, of which 15 to 20 percent were 
idle. The average depth of wells at non- 
associated gas deposits was 1,200 meters. 
In 1967, 11 gas deposits were put into 
operation and 26 new deposits were dis- 
covered in northern Tyumen Oblast’, 
Komi A.S.S.R., Uzbekistan, Turkmenistan, 
Kazakhstan, and other regions. 
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Billion cubic meters 


1965 1966 1967 1970 
A E E 38.4 41.5 42.5 45 
E 21.2 23.2 24.0 25 
dea: clas (1) 6.0 17 
Jos 39.4 43.6 48.0 60 
ee 16.5 22.6 26.5 31 
pdas 1.9 1.3 9 10 
meee Semen (1) (1) (2) 5 
Keele eg 6.2 6.2 6.3 7 
Cre E 5.7 6.3 4.4 15 
ds 129.3 144.7 158.6 215 


Of targeted gas wells, only 78 percent 
were put into operation and only 63 per- 
cent of targeted liquefied gas plant ca- 
pacity was completed. 

Transportation.—Because the principal 
gas-consuming centers are far from the 
gasfields, the bulk of natural gas output 
must be transported by large pipelines. 
Over 80 percent of 1967 natural gas 
production was carried by trunk pipelines, 
and only 20 percent was consumed at 
or near the place of production. The total 
length of gas trunk pipelines was 52,300 
kilometers at yearend 1967; 4,940 kilom- 
eters of gas trunk pipelines were completed 
during the year. By yearend 1970, the 
total is to be increased to about 67,500 
kilometers. The average distance of gas 
transport in trunk gas pipelines was 743 
kilometers in 1967, compared with 570 
kilometers in 1959 and a planned 850 
kilometers in 1980. 

Construction of the Central Asia Center 
gas pipeline No. 1, 1,020 millimeters in 
diameter and 2,750 kilometers long, was 
completed on October 5, 1967. In 1968, 
it is to deliver 16 million cubic meters 
daily. About 10,000 workers were involved 
in construction of this line. The 1,020- 
millimeter, 553-kilometer Ostrogozhsk-Bel- 
ousovo line was also completed. 

The major pipelines to be completed 
in 1966-70 are the Central Asia Center 
pipeline, and a pipeline from West Si- 
beria to the European part of the 
U.S.S.R. Each has a capacity of 22 to 
26 billion cubic meters per year. 

Work was initiated on the construction 
of a system of transmission gas pipelines 
from the North of Tyumen’ Oblast’ to 
regions of the Center, West, and Urals. 
The length of this system will be 7,430 
kilometers. Of this, the Northern branch 
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will account for 5,394 kilometers (Nadym- 
Salekhard-Ukhta-Kotlas-Cherepovets-Torz- 
hok-Minsk) including the two pipes to be 
built from Cherepovets to Leningrad and 
Gorkiy; The Urals branch will account 
for the remaining 2,036 kilometers 
(Nadym-Serginy-Komsomol’skiy and Idvel- 
Nizhnyaya Tura-Sverdlovsk-Chelya-binsk ) 
including the pipelines to be built from 
Nizhnyaya Tura to Perm, Berezneki, 
and Izhevsk. A drafe plan was being 
prepared for the Kotlas-Archangel-Sever- 
odvinsk gas pipeline. 
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Consumption.—Reported, planned, and 
estimated consumption of natural gas in 
the U.S.S.R. is presented in table 7. 

About 60 percent of the natural gas 
extracted is utilized for industrial pur- 
poses. Natural gas became of considerable 
significannce in ferrous metallurgy, whose 
share in the total Soviet gas consumption 
in 1967 rose to 17.8 percent compared 
with 7.5 percent in 1959. 

Trade.—For some years the U.S.S.R. 
has been exporting minor quantities of 
natural gas to Poland by a pipeline from 


Table 8.—U.S.S.R: Natural gas supply and disposal 


(Billion cubic meters) 


Producto: a 


Total gas for distribution_..............----------- 


Consumption: 


Domestic uge... 


Industry: 


Metallurgy -----oooooocoococooocoooooooo- 
Chemical... =. 32 shee dec rec eed esd 
Machine-building and metal-working. ......-. 
Construction materials. 


Electric power stations. ----------------------- 
Gas industry use and l0SeS.....---------------- 
KA EE 
Agriculture. __....-.-2- 2 ee 


the Dashava fields of the Ukraine. In 1967, 
work was completed on the 820/720- 
millimeter 540-kilometer Friendship gas 
pipeline from Dashava to Bratislava, 
Czechoslovakia. In 1968 the U.S.S.R. 1s 
to supply Czechoslovakia with 500 million 
cubic meters of gas from deposits in the 
Ukraine and a minimum 1 billion cubic 
meters per year by 1970. Annual Soviet 
gas deliveries to Poland are to increase 
from 0.8 billion cubic meters in 1965 to 
about 3 billion cubic meters during 
1970-85. 

The Soviet Union recently signed a 
contract with Finland for construction of 
a pipeline from Leningrad to Helsinki. 
Trade agreements with France and Japan 
foresee Soviet deliveries of natural gas 
in liquefied form. The Soviets were known 
to have offered Japan annual deliveries 
of 2 billion cubic meters from Sakhalin, 
over a period of 15 years. In 1967, the 


Actual Planned 

1959 1965 1966 1967 1970 

--- 87.8 129.3 144.7 160.0 215.0 
Bite, Stee, thet | ets eee 5.0 
oe 0.2 0.4 0.8 1.4 3.0 
--- 37.1 128.9 143.9 158.6 217.0 
DA 4.6 14.9 16.0 17.0 22.0 
2.8 18.4 22.6 28.2 40.0 

1.0 6.1 6.3 7.6 13.0 

en 2.9 12.8 15.2 17.6 19.0 
3.7 14.0 14.5 15.0 18.0 

GE 10.2 23.6 22.0 26.3 36.0 
eis 20.6 74.9 80.6 94.7 126.0 
--- 11.0 35.7 41.6 41.0 56.0 
0.9 2.8 4.4 4.3 8.8 

see A 0.4 0.8 1.0 1.2 
ao ees 0.2 0.5 0.6 3.0 


Soviets asked the Japanese business leaders 
for cooperation in the development of 
natural gas in the Siberian area and in 
the building of a pipeline from the Ty- 
umen’ area to the Pacific. The first stage 
of talks about the supply of Soviet natural 
gas to Sweden ended in Moscow in 1967. 
The possibility of transporting the gas by 
pipeline or in special ships was considered. 

The U.S.S.R. offered natural gas to 
Austria, Italy, Japan, and other devel- 
oped countries in exchange for steel pipe 
and other equipment which will help in 
the development of the Soviet gas industry. 

Austria will receive some 200 to 500 
million cubic meters of Soviet gas annu- 
ally in 1968-70, through an extension of 
the newly completed Friendship gas pipe- 
line. 

Afghanistan started natural gas deliv- 
eries to the Soviet Union in 1967 through 
the recently completed Afghanistan- 
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U.S.S.R. pipeline. The pipeline was de- 
signed to deliver annually 2 billion cubic 
meters. An agreement signed in May 1967 
by the U.S.S.R. and Afghanistan envisages 
delivery of 57.7 billion cubic meters of 
gas to the Soviet Union during 1967-85. 

In January 1966, the U.S.S.R. and 
Iran signed an agreement to build a gas 
pipeline from Iran to the U.S.S.R. The 
Soviet Union will construct the northern 
half of the pipeline, from Kuh Namak to 
Astara, and also build a 1,020-millimeter, 
172-kilometer spur from Kuh Namak to 
Tehran. This pipeline, which will have a 
1,220-millimeter diameter (the largest 
in the U.S.S.R.), must be completed in 
1969 when it is proposed to deliver to the 
Soviet republics of Transcaucasus the first 
2 billion cubic meters of gas, rising to 
10 billion in 1970-72. Iranian gas will 
flow through the new pipeline into the 
Soviet pipeline network and reach Mos- 
cow. Storage for natural gas is under con- 
struction in Azerbaydzhan. 

By 1970, the Soviet Union should be 
importing from Iran and Afghanistan as 
much as 5 billion cubic meters. Informa- 
tion in the Soviet press indicates a desire 
of planners to import from both countries 
some 13 billion cubic meters in 1975 and 
15 billion in 1980. 


Petroleum.—The U.S.S.R. was the sec- 
ond largest oil-producing country in the 
world. Crude oil output increased 9 per- 
cent over that of 1966 and totaled 288.3 
million tons. Over one-fourth of the total 
was exported, either as crude or as refinery 
products. In 1967, the return from these 
exports was 1,037 million rubles, 79 mil- 
lion rubles more than in 1966. 

Oil was produced in a number of widely 
separated regions, of which the European 
U.S.S.R. was the most important. Produc- 
tion from the Asiatic oilfields in Tyumen 
Oblast? (West Siberia),  Mangyshak 
(Kazakhstan), Central Asia, and Sakhalin 
Island remained small. The largest in- 
crease in the production of crude oil 
occurred in Tataria, Bashkiria, and Kuy- 
byshev: Oblast’. The Volga-Ural area pro- 
duced more than two-thirds of the 1967 
total. There were 2.6 million employees 
in the oil, gas, petrochemical, and chem- 
ical industries in 1967. 

Crude oil reserves (measured plus in- 
dicated) increased by a total of about 
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360 million tons in 1967, compared with 
a planned goal 380 million tons. As of 
January 1, 1968, the geological reserves 
of crude oil in the U.S.S.R. may total 
31,000 million tons,?” including 3,600 
million tons measured, 5,400 million tons 
indicated, and 22,000 million tons in- 
ferred. A 30- to 40-percent recovery of 
crude oil in place was claimed in 1967. 

There were 390 oil and oil gas deposits 
being exploited in 1967. There were about 
52,500 wells on January 1, 1967, includ- 
ing around 5,000 inactive wells. The av- 
erage depth of development wells in- 
creased from 1,653 meters in 1966 to 
1,682 meters in 1967 and that of ex- 
ploratory wells from 2,269 to 2,289 meters. 
The cost of 1 meter of development drill- 
ing was 60.97 rubles; that of 1 meter of 
exploration drilling was 163.82 rubles. 
In 1967, about 80 percent of the total 
footage was drilled by turbodrills. Soviet 
practice showed that rotary drilling at 
depths greater than 1,500 meters was 
more efficient than turbodrilling. The max- 
imum depth of drilling in the U.S.S.R. 
was 6,114 meters on November 16, 1967. 
Planned 1967 drilling targets were 6.2 
million meters of development, or 9.4 
percent more than that drilled in 1966, 
and 3.5 million meters of exploratory 
drilling, an increase of 6.4 percent. A total 
of 2,936 wells was to be placed in pro- 
duction in 1967. The 1967 plan for de- 
velopment drilling was fulfilled by 93 
percent and for exploratory drilling by 
96 percent. In 1967, an investment of 
1,525 million rubles was planned for pro- 
duction facilities and some 1,250 million 
rubles for oil and gas deposits exploration. 
In 1967, 41 oil deposits, 13 gas deposits, 
and five oil and gas deposits were dis- 
covered. 

In 1967, petroleum product consump- 
tion in the U.S.S.R. is estimated to have 
risen to 182 million tons (including an 
estimated 3.5 million tons of synthetic 
products and liquefied petroleum gases), 
or 7 percent above that of 1966. 

In 1967, refinery throughput increased 
by 14 million tons (6.6 percent), whereas 
the planned increase was 20 million tons 
(9.4 percent). Additional capacity was 
commissioned during the year at the Omsk, 
Ryazan’, Novoyaroslavl’, Novo-Baku, and 
Polotsk oil refineries. Capital investment 


17 Bureau of Mines estimate. 
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in a 6-million-ton refinery was 40 to 45 
million rubles. Refinery consumption and 
losses were 13.4 percent of throughput. 
Total capacity of refineries at yearend 
was estimated at 254 million tons. The 
total estimated output of nongaseous pro- 
ducts in 1967 reached 202 million tons. 

On January 1, 1967, trunk crude and 
product pipelines totaled 27,867 kilom- 
eters, and the average diameter was 560 
millimeters. The largest pipe made in the 
U.S.S.R. was 1,220 millimeters. Deliveries 
by pipeline totaled only 60 to 80 percent 
of rated capacities. 


Table 9.—U.S.S.R.: 
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In 1967, over 70 percent of all oil 
wells in the U.S.S.R. were equipped with 
deep rod pumps, but these produced only 
19 percent of total national output. Arti- 
ficial flooding was used in all oil-produc- 
ing regions; 59 percent of total output 
was from naturally flowing wells, but 
these constituted only 17.3 percent of 
the total number of wells. 

Beginning July 1, 1967, a single price 
for crude oil was established for each re- 
finery, regardless of the source and quality 
of the crude. 


Salient petroleum statistics 


(Million metric tons) 


Item 
1965 

Crude oil: 

Domestic output. --------------------- 242.9 

1 A E 

Exports eer 43.4 
Crude product conversion: 

Crude oil to refineries___...._......-_.- 199.5 

ery capacity_.........._.-__-_---~- 225.0 

Refined oil: 

Output from erude ---------------- 173.0 

Natural gas liquids. -..-...-..-...----... 2.8 

Imports AA 1.9 

REES 21.0 

Apparent consumption.. --------------- 156.7 

1 Insignificant, 


Oilfields and Crude Ow Production.— 
In 1967, the Volga-Ural area contributed 
about 70 percent of national output; this 
area will continue to lead until the de- 
veloping oilfields of Siberia, Mangyshlak, 
and the Ukraine come into their own. 
In 1970 crude output in the Volga-Ural 
area is to reach 215 million tons, or more 
than 60 percent of the national total. 

Soviet calculations indicate that in 1980 
crude oil output should reach 600 million 
tons for an average annual increase of 
22 to 23 million tons during 1971-75, 
and of not less than 27 million tons dur- 
ing 1975-80. Under these project'ons, 
Volga-Ural is to produce some 240 million 
tons, or 40 percent of the entire output 
by 1980 and output of Western Siberia 
and Western Kazakhstan should rise to 
200 to 220 million tons, or 33 percent of 
the nation's output. The Ukraine and 
Belorussia in 1980 are to produce around 
42 million tons, the Northern Caucasus 


Actual Planned and estimated 
1966 1967 1968 1970 1975 1980 
265.1 288.3 309 350 465 600 
ss a ata aoe 5 10 
50.3 54.1 60 73 100 125 
214.8 234.2 249 217 370 485 
238.0 254.0 270 300 400 525 
188.0 202.0 216 240 320 420 
3.0 3.5 4 5 8 12 
1.7 1.4 1 1 (1) (1) 
23.3 24.7 26 30 42 55 
169.4 182.2 195 216 286 877 


about 35 million tons, and Azerbaydzhan 
22 to 25 million tons. Central Asia, and 
Western Turkmenia are to increase output 
to approximately 29 million tons by 1980. 

Regional production of crude oil in the 
U.S.S.R. is given in table 10. 

Refining.—In 1967, refining capacity 
was increased by 6.6 percent compared 
with 1966. In both 1966 and 1967 re- 
finery construction fell below target by 
about 20 percent. 

In 1967, new installations for catalytic 
cracking were under construction at the 
Ryazan’, Omsk, Kremenchug (Second 
Stage) and Krasnovodsk petroleum re- 
fineries. Construction began of a new oil 
refinery near Ashkhabad (Turkmenistan). 
It is planned to start construction of the 
Lisichansk refinery in the Lugansk area 
of the Donets basin and at Mozyr in 
Belorussia. There were plans for the ex- 
pansion of the Angarsk oil refinery. The 
U.S.S.R. State Planning Committee (Gos- 
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Table 10.—U.S.S.R.: 
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Crude oil production, by regions 


(Million metric tons) 


Region 
Volga-Ural: 
A A 
Bashnir A.S.S.R 


Kuybyshev Oblast' 


Saratov Oblast' 


Komi A.S.S.R 
Kazakh S.S.R 


Belorussian S.S.R 
Uzbek S.S.R 
Other 2 


NA Not available. 
1 Insignificant. 
2 Includes “Not available" figures. 


plan) approved the project to build an 
oil refinery near Port Nakhodka in the 
Soviet Far East during 1971-75. 

Petroleum processing plants had serious 
difficulties in disposing of products, result- 
ing in underutilization of capacity at a 
number of plants. Pipeline and other 
means of transportation lagged sharply 
behind production and constituted a 
bottleneck. An additional problem for 
the refineries was quality of the crude 
supplied (in terms of salt and water 
content).** 

For many years Soviet technology in 
dehydration, desalting, and crude stabili- 
zation has lagged behind that of other 
countries. In 1967, only 69 percent of the 
country's oil output was pretreated in the 
fields, as follows: 44 percent was merely 
dehydrated, 10 percent was dehydrated 
and desalted, and 15 percent was dehy- 
drated, desalted, and stabilized. 

As a result of inadequate pretreatment, 
water content in crudes received by the 
refineries reached 0.5 to 2.0 percent, with 
1,000 to 3,000 milligrams per liter of 
salts. Following the processing of oil at 
the refineries, water content dropped to 
0.1 to 0.3 percent and salt content to 
30 to 60 milligrams per liter. The unre- 
coverable losses at refineries were high, 
and waste heat was scarcely utilized. 


Perm Oblast eege 
Lower Volea -2-2-2-2 
Orenburg Oblast". 


SMA ee ie oe oe ee 


Western Siberia_-_-__----_-------------------------- 


Actual Planned 
1965 1966 1967 1968 1970 
2... 176.5 83.2 89.1 93.3 98.0 
2... 43.9 46.3 47.8 48.5 49.0 
EE 83.4 33.7 34.2 34.8 36.0 
SSES 9.7 11.5 13.0 14.5 17.0 
E 6.2 NA NA NA 9.0 
EE 2.6 3.4 NA NA 4.0 
EE 1.3 NA NA NA 2.0 
-.. 173.6 186.0 196.5 204.0 215.0 
Sieten. 21.5 21.7 21.6 21.4 22.0 
9.6 10.7 11.8 12.8 14.0 
ee 9.0 11.2 13.6 15.8 17.5 
7.6 9.0 10.6 11.6 14.5 
4.6 5.1 5.6 NA 6.8 
en NA NA 1.4 NA 1.6 
Geng 2.4 2.6 3.0 NA 8.5 
2.2 NA 3.8 NA 6.0 
nore 2.0 3.1 5.7 7.5 15.0 
.9 2.8 5.8 10.0 25.0 
Sens AN .2 .8 1.7 4.0 
1.8 NA 1.7 NA 8.0 
sete 7.7 12.7 6.4 24.2 2.1 
... 242.9 265.1 288.3 309.0 350.0 


Consumption of Petroleum Products.— 


The consumption of petroleum products 
in the U.S.S.R. is given in table 11. In 


1967, the major portion was consumed by 
industry, with only about 2.5 percent used 
for domestic heating. The remainder was 
distributed fairly equally between agricul- 
ture, transportation, and military uses. 
Transportations share of total petroleum 
consumption is expected to grow from 16 
percent in 1959 to 23 percent in 1980, 
with road and air transport the most 
significant consumers. 


Table 11.—U.S.S.R.: Petroleum product 
consumption 


(Million metric tons) 


Actual Planned and estimated 


1959 

1965 1967 #1970 
Industry._..__.._-- 43.7 72.1 88.4 98.0 
Agriculture. .....-.- 19.4 29.8 33.0 38.0 
Transport... 15.5 28.2 88.8 42.0 
Domestic. .__...--.- 2.5 3.9 4.6 5.0 

Military and 
Other 2222252650 16.0 22.7 27.4 33.0 
Total........ 97.1 156.7 182.2 216.0 


18 Neftepererabotka i neftekhimiya (Petroleum 
Processing and Petroleum Chemistry). Moscow 
No. 1, 1968, pp. 1-4. 
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Transportation.—Trunk pipeline mile- 
age has been increased considerably in 
recent years and as of January, 1, 1967, 
totaled 27,867 kilometers, including 
22,690 kilometers of crude oil lines and 
5,177 kilometers of oil product lines. The 
average diameter of crude oil pipelines 
was 382 millimeters and the average 
distance of crude and product pipeline 
delivery in 1967 was about 700 kilo- 
meters, 500 kilometers for crude and about 
850 kilometers for products. 

Lags in pipeline development have 
hampered oilfield operation. Because of 
such a lag, crude oil production on the 
Mangyshlak Peninsula has been held back. 
Over a period of years, great difficulty in 
loading crude oil has been encountered 
in the Ukraine, Turkemenia, Groznyy, 
Stavropol’, Tataria, and elsewhere. Only 
60 to 80 percent of total pipeline capacity 
was utilized. 

The 529-millimeter, 410-kilometer 
Shaim-Tyumen trunk crude oil pipeline 
(the first in Western Siberia), planned to 
transport crude oil from the Shaim de- 
posit to the region of Tyumen, was com- 
pleted in September at a cost of 50 million 
rubles. Almost 45,000 tons of pipe were 
used in construction of the line, which 
began in 1964. The second crude oil 
pipeline in Western Siberia, the 1,020- 
millimeter, 964-kilometer line from Ust- 
Balyk to Omsk was put into operation 
October 30, 1967, but will not be fully 
operational until 1968. Crude oil from 
deposits in Tyumen Oblast’ may now be 


Length of pipelines at end of ver... 
Crude pipelines... 2... 2-2-2. a eee 
Product pipelines... -......_.-..--.-.-.-.-.---- 

Movement by pipelines. -_-..___---.---.- eee 

Average length of bhaul -------------------- 

Share of pipelines in movement of oil freight. ..._....- 

Share of pipelines in ton-kilometers of oil movement.. 
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transported to the Omsk and other re- 
fineries of the country. 

Construction of the branch of the 
Friendship crude oil pipeline from Polotsk 
to Ventspils in Latvia on the Baltic Sea, 
more than 500 kilometers in length, was 
completed in December. 

During 1967, in the Soviet Far East, 
the second 615-kilometer crude oil pipe- 
line from Okha-on-Sakhalin to Komsom- 
ol’sk-on-Amur in Khabarovsk Kray was 
under construction, and more than 300 
kilometers was laid. Completion of this 
line was rescheduled for 1970; originally 
it was planned to put the entire line 
into operation by 1967. 

Construction of Friendship crude oil 
pipeline No. 2 started in November 1967. 
This line will parallel the first and will 
extend over 5,000 kilometers ‘from the 
Tataria to Czechoslovakia. Upon its com- 
pletion, the annual capacity of the Friend- 
ship pipeline system will double. In Czech- 
oslovakia the laying of the second line 
was already nearing completion. 

Plans for heated, 2,500-kilometer pipe- 
line to carry waxy crude oil from Mangy- 
shlak Peninsula to refineries in the Volga 
area and the Ukraine (Gur'ev, Orsk, Vol- 
gograd, Kuybyshev, Kremenchug, and 
Lisichansk) were completed. Construction 
of the first section, between Uzen and 
Gur'ev, 1s scheduled for 1969. 

Planned development of crude petro- 
leum and product pipelines during 1966- 
70, according to Soviet data, is as follows: 


1965 1970 
(actual) (plan) 
EEN kilometers.. 27,217 39,818 
a Se chelates do.... 22,217 31,615 
EE do 5,000 8,203 
A AI million tons. - 225.9 346.3 
pee PEE E AO kilometers. _ 650 815 
O AA percent. -_ 45.3 47.7 
A A e do__.- 30.6 40.4 


Source: Transport i khranenie nefti i nefteproductov (Transport and Storage of Crude Oil and Petroleum 


Products). Moscow, No. 11, 1967, pp. 6-8. 


Trade.—Soviet exports of crude oil 
and petroleum products totaled 78.8 mil- 
lion tons in 1967, a 7 percent increase 
over 1966. Of the 1967 total, 69 percent 
was crude oil, and 31 percent was prod- 
ucts. Italy received over 30 percent more 
Soviet oil than in 1966, however, exports 
to Japan, India, and some other non- 


European countries dropped sharply. 
Sakhalin oil accounted for about one- 
third of Soviet oil exports to Japan. 

In 1967, Soviet oil was pumped to 


Poland, East Germany, Czechoslovakia, 
and Hungary through the Friendship 
pipeline. Deliveries to other countries 


were by tanker and by rail. 
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The 1970 export picture is reasonably 
clear. According to signed trade agree- 
ments between the U.S.S.R. and other 
East European Communist countries, ex- 
pected levels in 1970 and 5-year totals 
for each country are: 


1966-70 1970 
Country ——— Crude 
Crude Products 

Bulgaria_........._._- 15.7 6.0 3.9 
Czechoslovakia.......-. 40.0 `... 9.6 
Germany, East........ 36.0 `... 9.0 
Hungary -.....--.-...- 16.0 `... 3.9 
Poland. ..-.-..----.---- ‘ 26.0 7.3 9.5 
Vugoslavia 4.8 3.0 1.0 
Total.....-.--.-.. 138.5 16.3 36.9 


Based on the latest Soviet forecasts, crude 
oil exports from the U.S.S.R. will show fur- 
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ther significant growth by 1980, perhaps 
attaining /125 million tons per year. In 
1980, the Soviet Union will probably be 
importing some 10 million tons of crude 
from other countries. 

Although Soviet oil exports are increas- 
ing, the country's share of international 
oil trade during 1968-80 is expected to be 
a constant 4 to 5 percent. 

The Soviets expressed readiness to sup- 
ply an annual average of 10 to 15 million 
tons of petroleum to Japan as collateral 
over 20 years if Japan would furnish 
necessary pipeline facilities to the Soviet 
Union. A definite 1971-74 target date was 
set for building the 6,500-kilometer trans- 
Siberian pipeline aimed at crude oil export 
to Japan, while a Baltic line to the Latvian 
port of Ventspils, which was completed 
in 1967, will supply oil for Europe. 


The Mineral Industry 
of the United Arab Republic 


By Walter C. Woodmansee * 


During 1967 the most significant mineral 
industry developments in the United Arab 
Republic were in the petroleum sector. 
El Morgan oilfield in the Gulf of Suez 
went into production. Another major dis- 
covery, El Alamein in the Western Desert, 
was under development, and several other 
notable oil and gas discoveries were re- 
ported. A pronounced increase in crude 
oil output is anticipated. 

The Arab-Israeli conflict in June caused 
a decline in economic activity in the 
U.A.R., including that of its mineral indus- 
try, during the remainder of 1967. Reliable 
statistical indicators were not available 
but several industrial sectors operated at 
only partial capacity. The mineral industry 
was affected by shortages of trained per- 
sonnel and equipment, and development 
plans were delayed or reduced. Rather 
than a second 5-year plan, the Ministry 
of Planning announced, in February, a 
3-year achievement plan, effective with 
the new fiscal year starting July 1, under 
which emphasis was to be placed on 
projects underway and maximum utiliza- 
tion of existing capacities rather than 
new development programs. About $810 
million? per year was originally appro- 
priated for total investment spending under 
the plan, but in July this appropriation 
was reduced to $570 million, including 
$110 million for industry, of which about 
$50 million was for the petroleum sector. 
The U.S.S.R. advanced credits totaling 
about $287 million for development proj- 
ects, including $36 million for petroleum 
exploration and equipment. 

In addition to petroleum, the fertilizer 
and iron and steel sectors also were given 
priority in development planning. Expan- 
sion at the Helwan steelworks, however, 
was delayed because of the need for a 


$35 million railroad from the Baharia 
Oasis iron ore mine to Helwan. Later 
in the year, additional funds totaling $21 
million were set aside for the Helwan 
project.® 

Development projects were planned or 
underway in the Aswan region, where 
abundant low-cost electric power was avail- 
able from the Aswan High Dam. The 
Ministry of Industry sought private invest- 
ment in iron and steel, ferroalloys, alum- 
inum, and fertilizers. Poland agreed to 
investigate possibilities for an aluminum 
industry. France had provided a $30 mil- 
lion, long-term loan for iron and steel 
and fertilizer development. A United Na- 
tions project included a $3.6 million, 4- 
to 5-year photogeological survey and min- 
eral exploration of a 95,000-square-kilom- 
eter tract in the Aswan region in conjunc- 
tion with the U.A.R. Geological Survey.‘ 
Another United Nations project involved 
a mining and petroleum institute to be 
established at Suez within 4⁄2 years at 
a cost of $2.5 million. 

Data on the role of the mineral indus- 
try in the total economy are not available 
for 1967, but in 1966 it contributed about 
10 percent of the gross national product, 
which was estimated at $5 billion. Accord- 
ing to the Central Bureau for General 
Mobilization and Statistics, industrial pro- 
duction totaled nearly $2.8 billion in 1966, 
including the following sectors directly or 
indirectly related to the mineral industry: 


1 Physical scientist, Division of International 
Activities. 

2 Where necessary, values have been con- 
verted from Egyptian pounds (£E) to U.S. 
dollars at the rate of £E1=US$2.30. 

3The Economist Intelligence Unit. Quarterly 
Economic Review, United Arab Republic. No. 
4, December 1967, p. 11. 

4 World Mining. V. 2, No. 13, December 1966, 


p. 31. 
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Chemicals $347.3 million, petroleum 
$236.9 million, building materials $80.5 
million, and metallurgical $27.6 million. 

In the mineral-extractive sector, includ- 
ing both mining and quarrying, value 
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of output in 1966 was about $27 million. 
Major products were phosphate rock $4.6 
million, marble $3.5 million, salt $3.2 
million, limestone $3 million, iron ore 
$2.5 million, and gypsum $2 million. 


PRODUCTION 


Except for cement, mineral and metal 
production statistics are not available for 
1967. The degree of disruption of mining, 
metallurgical, and petroleum activities 
caused by the June war and its aftermath 
was not indicated. 

Estimates are made for a few commodi- 
ties. 


Among the major commodities produced 


Table 1.—United Arab Republic: 


in 1966, cement, fertilizers, gypsum, lime- 
stone, phosphate rock, salt, and sulfur 
showed notable increases in output over 
1965. Crude and refined petroleum output 
remained fairly static in 1966, but new 
oil and gas, iron and steel, and fertilizer 


developments indicated future growth in 
these sectors. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


1963 1964 1965 1966 1967 
Metals: 
Aluminum, semimanufactures.____._________-_-.- 2,106 3,831 5,155 6,220 NA 
Copper, unwrought and semimanufactures.... - 6,513 8,019 7,057 6,941 NA 
Iron and steel: 
Iron Ore----------------- thousand tons. - r 489 447 r 507 r 440 e 500 
PIE iON ss cee eee te sh E 0---- 205 192 r 190 215 e 215 
INFOS cia Ee do..-. 197 r 176 179 195 e 200 
Semimanulactures do « 350 375 340 378 NA 
a SCH oxide, mainly for pogment -------- 482 325 370 1,030 NA 
ead: 
Content of ore® ooo 0 NEE 15 NA 
Unwrought and semimanufactures. -...--. 3,653 3,634 3,577 4,205 NA 
Manganese ore: 
Over 35 percent Mn . thousand tons. . 6 43 24 24 NA 
Under 35 percent Mn ` do..-- 42 285 158 162 NA 
Totál EEN do. 48 328 182 186 NA 
Titanium ore and concentrate, mainly ilmenite. 541 74) ` te r 2,308 NA 
Zirconium concentrate- .-____.-_._____--_-_-- 40 CN BEEN 389 NA 
Metallic ore and concentrate, neg... DEE ted oe NA 
Nonmetals: 
Asbestos- -.---------- EE 174 1,578 2,926 1,866 NA 
Batit@s. 23 EE oe eee dle ee 4,123 4,551 15,353 6,799 NA 
Cement, portland and other. ` Ohousand tons. . 2,509 2,521 2,422 2,556 2,736 
Clay and clay products: 
Fire clay for ceramic use 
thousand cubic meters. - 464 436 447 495 NA 
ene d ost ee eu oe eee oan asis r21,009 62,796 47,775 49,987 NA 
Refractory Ree 3,281 139,989 172,915 163,604 NA 
Brick, tile, pipe, etc., for construction 
USO Cocoa ato als thousand tons.. 2,900 3,200 3,500 3,500 NA 
Brick, refractory- ---------------- do 63 e 70 73 71 NA 
FeldSpar tai ia ate delete ida 4,728 e 4,000 3,499 NA 
Fertilizer materials: 
Crude: 
Nitrogenous (sodium nitrate)._....-. 4,000 4,652 ADDONS. ee NA 
Phosphate rock .._.-.. thousand tons. - r 612 613 594 661 e 610 
Manufactured: 
Nitrogenous____..._.--.----- do. 620 783 714 750 NA 
Phosphatic, including Thomas slag 
thousand tons. . 189 244 287 308 NA 
Gypsum, Grude o ooo Osea 454 337 r 229 459 e 250 
Limestone_________-_- thousand cubic meters.. 3,185 2,692 3,051 3,376 NA 
Mica and vermiculite.. --------------------- r 60 416 580 ee NA 
PUMICC@ sss BS dto a cubic meters _ . 8,722 21,572 25,657 misma NA 
Quarry stone, mainly for construction uses: 
Basalt. asa thousand cubic meters. _ 187 411 r 662 380 NA 
E AMA inne Mads Samet do 229 241 313 24 NA 
Sand and gravel, including glass sand 
thousand cubic meters.. 3,078 3,584 r 3,839 3,412 NA 
Sandstone... do 155 157 SE ` elves NA 
A ews do 284 289 307 55 NA 


See footnotes at end of table. 
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Table 1.—United Arab Republic: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals—Continued 
Sala i eee ea pe thousand tons. - 392 675 494 627 e 630 
Sodium compounds, n.e.s.: Caustic soda. ....-.. 17,556 16,298 18,861 19,310 NA 
Sulur ie ue a A ad tla a Tens r 7,151 2,466 r 3,851 11,674 NA 
Sulfuric acid___..-.._....-_-- thousand tons. _ 113 170 194 213 NA 
Talciani a na aie, © Sa r 4,790 16,821 39,628 29,638 NA 
Mineral fuels: 
Oa lst oot bot ls thousand tons... 222222 220202. r 67 e r 60 NA 
Coke, oven and beehive do___- e 35 c 35 r 257 274 e 275 
Coke, low temperature and gashouse ©. do. 35 35 40 50 NA 
Petroleum: 
Crude___...._thousand 42-gallon barrels.. 38,759 43,915 45,556 44,070 «342,000 
Refinery products: r SEENEN 
Gasoline. ------------------- do.... 6,069 6,435 7,302 7,217 NA 
Kerosine and jet fuel. `... do 6,557 7,719 6,882 7,339 NA 
Distillate fuel ol, do 7,743 3,945 9,221 10,839 NA 
Residual fuel ol... do 22,591 28,225 31,175 27,945 NA 
Liquefied petroleum gas. ...-.--. do... 456 597 690 842 NA 
Asphalt and bitumen. _.-...-..- do..-- 897 915 812 812 NA 
Petroleum coke. `. do eoe. dance: Eur es 369 1,155 NA 
Kai EE do-... 44,313 52,836 56,451 56,149 NA 
e Estimate. r Revised. NA. Not available. 
1 Apparently includes small quantities of diatomite. 
2 Derived from petroleum, except for 1963, when 4,750 tons was mined. 
3 Excludes production by Israel from United Arab Republic oilfields. 
TRADE 
Metal and mineral trade during 1966 Së m 
was characterized by exports of cement, oe a on 
phosphate rock, and petroleum and by Er Ce share of 
imports of crude oil, iron and steel, nitro- ere l a EEN 
genous fertilizers, and nonferrous metals. 
According to the Central Agency for Mo- a 
bilization and Statistics, principal mineral ` "iesen ` 50 605 4.3 
exports and their values were as follows: Tan GE 48 605 7.9 
e 3 zje 1965____. 186 19.9 
Value of principal trade commodities Goce Wéi 195 on 18 2 
9 Trade balance: 
(Million dollars) 965___.. —136 — 329 XX 
1966. ._.... — 147 — 466 XX 
1965 1966 
Commodity == — 
EXPORTS XX Not applicable. 
Petroleum refinery products: 1 Includes only those commodities listed in tables 
II AA $24.1 $21.1 2 and 3 of this chapter. 
Crude oil .----------------- 15.3 14.0 
Cement EE 4.5 5.2 
Phosphate rock... 3.5 3T Only meager data were available on 
IMPORTS countries with which the U.A.R. traded 
İron and Steel (mainly semimañu- in mineral commodities during 1966, parti- 
EE Sen ere E cularly regarding imports. Major sources 
Fertilizers (mainly nitrogenous) --- 28.3 27.0 of crude oil (in thousand barrels) were 
ts : ` 
e ecg s2 15.5 Saudi Arabia 14,771, U.S.S.R. 7,059, and 
oT: A A 7. . 


Kuwait 4,280. 
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Table 2.—United Arab Republic: Exports of major mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Iron and steel, semimanufactures_ __.... 3,076 226 NA. 
Manganese ore____...._thousand tons. . 163 122 Italy 50; Japan 31; United Kingdom 17. 
Nonmetals: 
Eementin cla sones lara do___- 310 375 Saudi Arabia 159; Jordan 67; Yemen 82. 
Clay, kaal... 3,846 NA NA. 
Fertilizer materials: 
ee Phosphate thousand tons. . 374 371 Poland 90; India 71; Czechoslovakia 57. 
rock. 
Manufactured: 
Nitrogenous 7,000 68,294 NA. 
Phosphatic. ----------------- 24,311 38,067 Yugoslavia 12,698; Czechoslovakia 12,000; 
Italy 8,535. 
Gypsum, calcined- _...- thousand tons. ` 38 53 Japan 27; Singapore 11. 
et EE do 230 274 Japan 212; United States 35. 
Stone, crushed, for construction use... .._ 7,847 NA NA. 
Tale and eteatite 1,185 1,255 East Germany 778; United Kingdom 300. 
Mineral fuels: 
Petroleum: 
Crude. -thousand 42-gallon barrels.. 11,079 10,629 NA 
Refinery products: r o 
asoline.-.-...--.--.- do 8,724 5,085 NA. 
Kerosine. -------2----- do. 138 350 NA. 
Distillate fuel ol ._.... do.... 12,315 7,229 NA. 
Residual fuel ol. do 736 771 NA. 
Liquefied petroleum geag do 4 9 NA. 
Asphalt and bitumen...do..-.. 50 87 NA. 
Total ege do 16,967 13,531 


r Revised. NA. Not available. 
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Table 3.—United Arab Republic: 


Imports of major mineral commodities ! 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 
Metals: 

Aluminum, all form? 5,562 8,590 
Copper, all form8s Eiere geen a o aa 3,402 4,399 
Iron and steel: 

aTe u A A A IIA 30,245 141,703 

Pig iron and ferroalloyS- oo coco 138,649 75,060 

SemMimManufacturesS- ooo ooo or eee eee eee 269,439 335,326 
Lead AMENA De Ce ee a a , 621 4,575 
MET A A A AN A ee ney eee ls 245 A 
Mercury AA A NA AA ee 76-pound flasks. _ 377 NA 
Precious metals: 

2 ME troy ounces. - 649 NA 

LA ET 3 Ee e do. 5,223 NA 

SN AAA AA A A ee thousand troy ounces. - 804 e 830 
EE AA A A ee long tons.. 509 491 
AENA AAA A a el pel 1,527 3,526 
Ores. metallic, 1.0.82 oi a de ee ge 15,856 8 
Oxides, metallic, mainly for oaint eee eee e 3,800 NA 

Nonmetals: 

Abrasive materials... 406 NA 
E 22 cere cee te oe ect eee EE 4,606 6,817 
EE II oe EO Soren IOC NOS RENE EE 00 NA 
Carbon and carbon black, 2,218 NA 
TINO EE thousand tons_-.- 89 180 
Clav; mainly EE 10,113 7,915 
Diatom EE EE 2,207 1,408 
Dolomite and magnesite- `. -2.224-20 aaan 3,314 2,707 
¡A A O A O EE 505 NA 
Fertilizer materials: 

une deit EE thousand tons. ` r: 556 517 

Phosphatito=. 3 tera Dd id o all oe o e do___- 48 59 
Graphit EE EE EE? 5,951 NA 
Pigments, mineral: dereen e AE a tds 45 NA 
Refractory materials, brick... o ooo 3,782 10,719 
E d sas ted rl EE 40,412 25,944 
Stone for construction use: 

A RI O A A OS 311 
Dimension stone, D.6.8.. thousand square meters. - 104 NA 
Crushed oie a Weta ius Beano EE EEN 594 NA 

Sulfur: 
PUTO EE 45,464 93,348 
Elemental. at a oO he ee eek eee eee eee isa 38 , 027 39,693 
A A IN A A AN ret Sse te A NA 
ME E E aunar ls rta dr EE 2,189 NA 
Compounds, nonmetallic, pen. 20,693 NA 
Mineral fuels: 
Oo A O OR A ee thousand tons. _ 409 292 
Coke ot eet o ad e acid sates do 33 5 
Petroleum: 
CRUG Olesa ón thousand 42-gallon barrels.. 29,417 28,604 
Refinery products: © 
e VEER do 96 143 
Kerosine___.___._-- OR A A A E Cae do___- 278 1,099 
Distillate fuel Oil uereg ewe e dee do___- 107 
Residual fuel 01) eh oc soe ce ek eee SE do 9 2 
| OFF ov ch Po: IA AA do 320 602 
Other, mainly wax... soon ccc EES EE EE do___- 29 20 
Total EE cee eee eee ee do___- 839 1,884 


e Estimate. r Revised. NA. Not available. 


1 Data on source countries in 1966 are not available for most commodities. 
? Scrap, unwrought, and semimanufactures, including alloys. 


Aluminum.—Further agreement with 


COMMODITY REVIEW 


METALS 


signed. Suez was considered the probable 
location for a proposed reduction plant, 
rather than Aswan, which had been orig- 


Poland was announced regarding estab- inally planned. Poland would provide 
lishment of an aluminum industry. Early equipment and engineering services at an 
in the year, a new protocol to a 1964 estimated cost of $18 million. Total cost 
economic-technical cooperation plan was for the plant, the largest in the Middle 
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East, would be $35 million. Annual 
planned ingot capacity is 40,000 tons, 
largely for export. Poland would receive 
ingot in payment for credits advanced. 
Alumina would be imported from India 
initially for the proposed plant. 

A feasibility study for a possible alumina 
plant based on the use of low-grade 
nepheline clay deposits continued in the 
Aswan area. 

On July 23, 1966, a rolling mill, pro- 
ducing aluminum sheet, was officially in- 
augurated at Helwan. 


Iron and Steel.—Insofar as known, op- 
erations and development plans showed 
little progress during 1967. Expansion in 
the industry was given high priority in 
planning before the June war, and a 
special committee was formed to super- 
vise the expansion program. In 1966, $430 
million had been budgeted for enlargement 
of steel production facilities and $200 
million for other integrated facilities, such 
as coking, mining, and transportation. 

In January 1967 the Government an- 
nounced the full nationalization of the 
Helwan steel plant of Egyption Iron and 
Steel Co. Arrangements were made to 
purchase the shares of the private stock- 
holders, including a 20-percent share held 
by Demag A.G., West Germany, and 29 
percent shares held by other European 
suppliers, Egyptian insurance companies, 
and private individuals. 

In February 1967 the General Organiza- 
tion for Iron and Steel was established 
under the Ministry of Industry to provide 
unified management of integrated opera- 
tions from mining to production of finished 
steel. The agency was given particular 
responsibility for the Helwan operation. 

The Aswan mine continued as the sole 
supplier of iron ore to the Helwan steel- 
works. Ore was selectively mined and up- 
graded to about 50 percent iron, but 
was high in silica and phosphorus. Under- 
ground mining started at Aswan in 1966. 
Ore was hauled by. barge and 50-ton 
railcars about 950 kilometers to Helwan. 

Development work was delayed at the 
Baharia Oasis deposit in the Western Des- 
ert, 320 kilometers southwest of Cairo; 
proved reserves here reportedly totaled 
200 million tons of ore of a higher grade 
than that at Aswan. Before the June 
war, an annual mining rate of 4 million 
tons to supply Helwan’s anticipated ex- 
panded requirements was planned, but 
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this was later reduced to 2.5 million tons. 
Rail construction from the mine to 
Helwan, delayed by financial problems, is 
planned for completion in 1969. The 
U.S.S.R. continued to provide assistance in 
mine development. 

The Helwan steelworks operated sub- 
stantially below its annual capacity of 
315,000 tons of ingot. Facilities included 
two Martin furnaces, two 15-ton Thomas 
converters. two 12-ton electric arc furnaces 
a sinter plant, and a rolling mill. Ex- 
pansion, with U.S.S.R. assistance, was un- 
derway on hot and cold sheet-rolling, tin- 
ning and galvanizing facilities, and a 
plate mill. Annual capacity for rolled steel 
was scheduled for expansion to 750,000 
tons in three stages. Redesigned ingot 
capacity is 1.5 million tons. Long-range 
p'anning included four blast furnaces, sin- 
tering capacity of 3.5 million tons, three 
80-ton oxygen converters, and two con- 
tinuous casting units. The war in June 
necessitated revisions in planning, but the 
Helwan steelworks continued as a high- 
priority project. 


Manganese.—Before the June war and 
the Israeli occupation of the Sinai Penin- 
sula, the U.A.R. planned to develop the 
large low-grade manganese deposit (35 
percent iron, 21 percent manganese) at 
Um Bogma on the Peninsula. The ore 
was to be hauled by cableway to the 
coastal area and then by rail to a fer- 
romanganese smelter under construction 
at Abu Zuniema. 


Titanium.—Beach sand deposits of 
Egyptian Black Sands Co. at Rosetta were 
considered commercial. Proved reserves 
were 4.6 million tons of commercial min- 
eral in the sands; probable reserves were 
40 million (ons P The black sand is com- 
posed of 50 percent ilmenite, 20 percent 
magnetite, 7 percent zircon, 5 percent 
garnet, 1.5 percent rutile, and 0.2 per- 
cent monazite. 


NONMETALS 


Cement.—Production of four cement 
plants exceeded requ rements of numerous 
housing and industrial projects. Exports 
in 1966 of 375,354 tons included 352,974 


tons of portland cement; the remainder 


5 United Nations Economic and Social 
Council, Economic Commission for Africa. 
Seminar on New Metals and Minerals. Addis 
Ababa, Ethiopia, February 1968, p. 2. 


THE MINERAL INDUSTRY OF THE UNITED ARAB REPUBLIC. 


was special cements. Plans call for ex- 
pansion of annual portland capacity from 
2.4 million tons to 4 million tons by 


1970. 


Fertilizer Materials.—Production of fer- 
tilizers was given high priority in govern- 
ment planning for the chemical industry. 
Expansion was underway in several sectors, 
but demand grew at a faster rate, particu- 
larly for nitrogenous types, and substantial 
quantities were imported. Increased de- 
mand was expected for use in reclaimed 
land irrigated by water from the Aswan 
Dam. Fertilizers were distributed through 
companies afhliated with the Egyptian 
General Agricultural Cooperative Organi- 
zation, an agency of the Ministry of Agri- 
culture. 

The industry experienced difficulties due 
to shortages of raw material, spare parts 
for machinery and equipment, and ex- 
perienced technical personnel, and to ir- 
regular supply of refinery gases. 

Nitrogenous.—Major import sources 
were Italy, $12.5 million, United States, 
$5.95 million, and East Germany, $2.9 
million. 

Output by type in 1965 and 1966, 
the latest years for which such data were 
available, was as follows: 


Thousand 
metric tons 
Commodity and plant 
1965 1966 
Ammonium and calcium nitrates, 26 
percent N, Aswan______________. 377 392 
Calcium nitrate, 15.5 percent N, 
SUD EE 278 261 
Ammonium sulfate, 20.6 percent N, 
ET A A ees 60 98 
Bo A ege 715 751 


1 Operated at only partial capacity. 


At the Suez plant of Nasr Fertilizers 
and Chemicals Co., construction on am- 
monium nitrate and calcium nitrate lines 
was delayed. Planned annual capacity was 
360,000 tons, 20.5 percent nitrogen. Near- 
by limestone deposits and gases from a new 
petroleum coking plant were to be utilized 
as raw materials. 

At the Helwan plant of Nasr Coke 
and Basic Chemicals Co., construction con- 
tinued on an ammonium nitrate line, hav- 
ing a capacity of 200,000 tons per year, 
of 20.5 percent nitrogen. Coke oven gases 
were to be used as fuel. A urea plant, 
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capacity 760,000 tons per year, 46 percent 
nitrogen, was planned at either Alexandria 
or Suez, using steam pressure conversion 
of naphtha from petroleum refining. Am- 
monium nitrate and calcium nitrate lines 
were probably completed at Aswan. 

Phosphatic.—Production of phosphate 
rock recovered from the 1965 slump and 
reached a new high in 1966. Output 
of manufactured phosphatic fertilizers in- 
cluded 276,921 tons of superphosphate 
(252,617 tons in 1965); the remainder 
was largely Thomas slag from the Helwan 
steelworks. 

Projects for expansion in mining and 
concentration of phosphate rock, mainly 
for export, included planned annual capac- 
ity of 600,000 tons at Hamrawein, 600,000 
tons at Safaga, 800,000 tons at Kosseir, 
and 1 million tons (nearly double the 
existing rate) in the Nile valley. At Safaga 
where phosphate rock is crushed and 
screened to produce a grade of 63 to 
65 percent bone phosphate of lime (B.P.L.) 
at a rate of 15,000 tons per month, 
further upgrading to 76 percent B.P.L. 
by calcining and washing was planned. 

The U.A.R. was virtually self-sufficient 
in phosphatic fertilizers in 1966, and im- 
ports were curtailed. Superphosphate ex- 
pansion was essentially completed at Abu 
Zaabal. Little progress was made toward 
the proposed 200,000-ton superphosphate 
plant at Assiut. A 235,000-ton superphos- 
phate plant was proposed for location 
at either Aswan or Sebaiya, exploiting 
the Sebaiya phosphate rock deposit, with 
power supplied from the Aswan High 
Dam. 

Increases in output of sulfuric and nitric 
acids were anticipated in connection with 
the fertilizers industry. A new sulfuric 
acid unit was completed at the Kafr 
El Zayat superphosphate plant. Govern- 
ment planners considered the feasibility 
of a 250,000-ton sulfuric acid plant at 
Suez, using local gypsum deposits; another 
at Assiut; and renovation of the existing 
installation at Abu Zaabal. These projects 
would augment sulfuric acid output to 
nearly 600,000 tons annually. Expansion of 
nitric acid output included plans for en- 
largement of existing facilities of the 
Aswan and Suez nitrogenous fertilizer 
plants and a new facility at Helwan. 


Gypsum.—Plans were made for expan- 
sion at the Ballah plant by addition of 
a new furnace. Increased capacity would 
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be 20,000 tons per year for construction 
use and 140,000 tons per year for agricul- 
tural use. 


MINERAL FUELS 


Coal and Coke.—Exploration and de- 
velopment of El Maghara coal on Sinai 
Peninsula, with Polish assistance, was ter- 
minated by the Israeli occupation of the 
area. Pilot-stage mining had begun as 
a training measure, and small tonnages 
of coal were produced for local consump- 
tion. 

The coal reportedly lies in two seams 
dipping 15 degrees and has more than 
50 percent volatiles. It was graded as 
weakly coking coal. Tests were underway 
to determine its possible use in a mixture 
with imported coking coal. According to 
U.A.R. authorities coal reserves at E] Mag- 
hara were estimated at 40 million tons 
proved and 11 million tons probable. A 
41-kilometer hard surface road was built 
from Ismailia to the mine. 

Total coking capacity was 340,000 tons 
with new facilities at Suez and Helwan. 
A second battery was planned for Helwan, 
which would double existing capacity. 


Petroleum.—Continued success in oil 
and gas exploration, progress in field de- 
velopment, and significant agreements con- 
cerning the U.A.R. Government, private 
foreign companies, and foreign govern- 
ments characterized the petroleum sector 
in 1967. Growth and potential for further 
growth were highlights in the Egyptian 
economy, as the petroleum sector became 
more important as an earner of badly 
needed foreign exchange. The U.A.R. took 
active steps to encourage and promote 
this expansion. The Government planned 
joint partnerships between foreign com- 
panies and Egyptian General Petroleum 
Corp. (EGPC), the national oil company, 
in exploring open areas. Following impor- 
tant recent discoveries, eight international 
oil companies, including three U.S. com- 
panies, submitted offers for open acreage 
in the Western Desert, Nile Valley, and 
Red Sea areas. 

Crude O:l.—Estimated crude oil reserves 
totaled 945 million barrels in 1966, and 
l to 2 billion barrels in 1967, compared 
with reserves of 345 million barrels in 1960. 
Unofficial reserves in the newly productive 
El Morgan field in the Gulf of Suez 
were | to 1.5 billion barrels.® 


MINERALS YEARBOOK, 1967 


Production decreased slightly in 1966, 
mainly because yields were reduced at 
several small fields. Output in 1967 was 
probably at a rate similar to that of 
1966, with yields from new wells com- 
pensating for losses resulting from the 
war. Specific data on effects of the conflict 
on U.A.R. crude output were not avail- 
able; but continued development of large 
new fields indicates greatly expanded out- 
put after 1967. 

Production by field in 1966 was as 


follows: 


Oilfield Thousand barrels 
Belayim (land). 15,995 
Belayim (marine)________-_-- 18, 808 
Ras Bakr os. occ ete cua de ,81 
Ras Gharib- ``- -22222-2222 -- 3,114 
Rudeis ` `. 222222222222- 939 
¡AI 858 
Kareem. 815 
Südi EE ones E 788 
REES 619 
DICE A Ger 444 
Ras Amt 2... 328 
Other: ee els 550 
Totals- geng 44,070 


Crude production started in April at 
El Morgan, the country's largest oilfield, 
about 240 kilometers from Suez in the 
Gulf of Suez. The field was dedicated 
on May 25, and development proceeded 
normally throughout the year. At yearend, 
14 wells produced at a rate of 100,000. 
barrels per day. By the end of 1968 
a rate of 150,000 barrels per day is 
anticipated. Full development, probably in 
1970, may reach 300,000 barrels per day 
from at least 36 wells.” Six platforms 
have been erected for directional drilling. 
Total investment was estimated at $60 
million from 1967 to 1969 of which the 
EGPC share is $20.5 million. The EGPC 
share was financed by a $7 million ad- 
vance from Pan American U.A.R. Oil 
Co., equal partner with EGPC, and loans 
from the U.S. Bankers Trust Co. ($7 
million) and Chase Manhattan Bank ($6.5 
million). 

Pan American and EGPC formed Gulf 
of Suez Petroleum Co. (GUPCO) in 1966 
as an operating company. Under their 
agreement, each party has equal shares, 
but each contributes 10 percent of its 
share of output to a U.A.R. authority; 


therefore, the U.A.R. actually has a 60 


6 Oil and Gas Journal. V. 65, No. 19, May 
8, 1967, p. 72. i 
7 Work cited in footnote 6. 
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percent share. Pan American has the right 
to export one-half of its share of crude, 
but EGPC may purchase the remaining 
half of Pan American’s share, if needed. 
An export price of $1.35 per barrel was 
agreed upon,’ and initially, EGPC will 
deliver its share to Pan American at 
this price. 

The discovery well at El Morgan struck 
oil at 5,700 feet in the Miocene Kareem 
Formation. There are two producing zones 
and total pay sand is 700 feet thick. 
The oil is of good quality, paraffinic, 
low sulfur, and 30.5 to 32° API gravity. 

Construction of terminal facilities was 
started at Ras Shukheir in late 1965. 
Installations include two 18-inch pipelines 
from the field to shore, four 268,000- 
barrel storage tanks (to be increased to 
eight), a 70,000-barrel-per-day separator 
(to be doubled in the near future), and 
a 36-inch line from storage to two tanker 
loading berths capable of loading 40,000 
barrels per hour in 100,000 deadweight- 
ton (dwt) tankers. 

Pan American announced discoveries in 
other parts of the Gulf of Suez and 
also was drilling its concession in the 
Western Desert. 

The second major ol strike in recent 
years is the E] Alamein oilfield, discovered 
by Phillips Petroleum Co. in its Western 
Desert concession in late 1966. This was 
the first discovery in this large region 
and spurred exploration activity in the 
Western Desert. 

The discovery well, El Alamein ]—X, 
32 kilometers south of the city of El 
Alamein, was completed at 14,405 feet 
in November 1966. It tested at 8,659 
barrels per day of 34° API gravity, low 
sulfur, paraffinic oil from two Y2-inch 
chokes and was considered capable of 
more than 10,000 barrels per day with 
larger equipment. The pay zone in Lower 
Cretaceous dolomite is 250 feet thick, 
perforated at 8,196 to 8,281 feet.” Early 
reserves estimates were 260 million bar- 
rel 78 . 

The well was shut-in in March while 
tenders were received for development dril- 
ling and pipeline construction. Planned 
facilities included a 16-inch pipeline, 40 
kilometers long, from wellhead to a termi- 
nal at Ras Shakik, due north of the 
well; three 268,000 barrel storage tanks, 
2 kilometers inland from Mersa El Hamra, 
a small bay on the Mediterranean; and 
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two 24-inch lines from the storage tanks, 
5.5 kilometers to a mooring buoy at sea, 
capable of handling 100,000-dwt vessels.” 

Phillips planned initial output of 30,000 
barrels per day, which would probably 
be doubled later. Development drilling 
was underway at yearend. The concession 
area comprised 96,000 square kilometers, 
including territorial waters to 30 kilometers 
offshore. 

The discovery well was the second 
drilled by Phillips in the Western Desert; 
the first was abandoned dry at Alam el 
Bueib at a depth of 15,500 feet. A third 
well, 16 kilometers from El Alamein 1-X, 
was dry at 10,500 feet. The company's 
fourth well, Qattara Rim No. 1, 48 kilom- 
eters southwest of El Alamein 1—X, struck 
oil at 5,200 feet in the Nubian sandstone. 
However, there was virtually no gas lift: 
the well was considered noncommercial !? 
and was abandoned at about 13,000 
feet in October. 

Western Desert Petroleum Co. (WEP- 
CO), the operating company, was formed 
in equal shares by Phillips and EGPC. 
Initial development costs were estimated 
at $12 million, with EGPC providing its 
share in loca] currency. Fourteen wells 
were planned with EGPC getting 65 per- 
cent of the output and Phillips the re- 
mainder. EGPC also was to receive three- 
fourths of the profits.” 

EGPC continued geological and geo- 
physical surveys in uncommitted acreage 
in the Red Sea area and the Western 
Desert with U.S.S.R. assistance. In Decem- 
ber an agreement was signed whereby 
the U.S.S.R. would provide $46 million 
in assistance and equipment for a 7-year 
exploration program in the Western Desert. 
Drilling was expected to start in the 
Siwa Oasis area in 1968. 

EGPC made a significant wildcat dis- 
covery onshore near the El Morgan termi- 
nal at Ras Shukheir in late 1966. High- 
quality oil of 35.9” API gravity was struck 
at 2,500 feet. Tests indicated a 1,500- 
to 3,000-barrel-per-day yield. Development 


8 Petroleum Intelligence Weekly. Jan 30, 
1967, pp. 1-2. 

2 World Oil. V. 164, No. 4, March 1967, 
pp. 69-72 


10 Journal of Commerce. V. 296, No. 21,713, 
June 24, 1968, p. 10. 

11 U.S. Consulate Alexandria, U.A.R. 
State Department Airgram A-85, May 17, 
1967, 2 pp. 

12 Petroleum Press Service. V. 34, No. 6, 
June 1967, p. 223. 

il and Gas Journal. V. 65, No. 9, Feb. 
27, 1967, p.87. 
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drilling was underway in 1967. An 8-inch, 
20-kilometer pipeline was under construc- 
tion to the E] Morgan terminal. 

Compagnie Orientale des Pétroles 
(COPE), a 50-50 partnership of EGPC 
and Ente Nazionale Idrocarburi (ENI), the 
Italian national company, operated several 
fields including the important Belayim land 
field on Sinai Peninsula, occupied by the 
Israelis in June. Exploration and develop- 
ment continued in the Gulf of Suez. 

Refineries.—Expansion programs were in 
progress at the three U.A.R. oil refineries 
when Israeli artillery bombarded the two 
refineries at Suez—The Suez Oil Processing 
Co. plant (annual capacity 64,000 barrels 
per day) and the Nasr Petroleum Co. 
plant (90,000 barrels per day). The latter 
was almost completely destroyed; the for- 
mer was extensively damaged but was 
returned to operation at about 50 percent 
of capacity near yearend. The expansion 
was to have raised total annual capacity 
from 180,000 to 260,000 barrels per day 
and provide surplus petroleum products 
for the export markets.14 

The Alexandria refinery of Alexandria 
Petroleum Co. not affected by the military 
action, processed mainly U.S.S.R. and Liby- 
an crude oil after the June war and 
operated at maximum capacity. Increased 
imports of refinery products for domestic 
requirements were expected to cost $8 
to $9 million per month. 

After 2 weeks’ negotiations between 
EGPC and British Petroleum (BP) in Lon- 
don, BP agreed to refine El Morgan crude 
at its Aden refinery, the refined products 
to be supplied to the Egyptian market. 
The agreement was for November and 
December at a rate up to 48,000 barrels 
of crude per day and on a month-to- 
month basis in 1968. The agreement could 
be terminated by either party on 20 days’ 
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notice. El Morgan crude and Aden prod- 
ucts were shipped in U.A.R. and U.S.S.R. 
tankers. Processing fees were to be paid 
in sterling.!® 

The U.A.R. attempted to meet oil re- 
quirements following the loss of refinery 
capacity by swapping El Morgan crude 
for refinery products and by outright pur- 
chases of products in Rome, Algiers, and 
London. A tanker shortage in the Med- 
iterranean area caused difficulties.?” 


Natural Gas.—International Egyptian 
Oil Co. (IEOC), an equal partnership 
of COPE and ENI, completed two success- 
ful gas wells, Abu Madi 1 and 2 in 
the northern part of the Nile Delta. Abu 
Madi 1 was shut-in at 11,647 feet. In 
May, Abu Madi 2 struck gas with 50 
percent liquids at 11,326 feet from 200 
feet of pay sand. Development was given 
high priority by EGPC, which called in 
foreign technicians for preparation of dis- 
tribution plans. Seven more development 
wells, a pipeline to Cairo and Helwan, 
and production of 176 million cubic feet 
per day were considered. Reserves were 
estimated at 2.5 trillion cubic feet 18 

Pan American announced a wildcat gas 
discovery near the village of Fayoum in 
the Western Desert near yearend. The 
expected yield was 5 million cubic feet 
per day from a depth of 6,400 feet. 
Further drilling was planned. This dis- 
covery was significant as the first indica- 
tion of the presence of hydrocarbons south 
of the Qattara Depression. 


14 Oil and Gas Journal. V. 65, No. 32, Aug. 
7, 1967 p. 101. 

15 Petroleum Intelligence Weekly. Oct. 30, 
1967, p. 3. 

16 Oil and Gas International. V. 7, No. 12, 
December 1967, pp. 130, 135. 

17 Petroleum Intelligence Weekly. Nov. 6, 
1967, pp. 5-6. 

18 Oil and Gas Journal. V. 65, No. 49, Dec. 
4, 1967, p. 62. 


The Mineral Industry 
of the United Kingdom 


By Columbus R. Gentile * and Edgar L. McGinnis’? 


In 1967, conditions in the United King- 
dom’s minerals industry for the most part, 
were in keeping with the stagnant status of 
the overall economy that prevailed through 
the year. The Gross Domestic Product (at 
factor cost—1958 prices) rose slightly, 1.3 
percent and industrial production fell by 
0.3 percent. Government restrictions re- 
mained in effect to slow down rising wages, 
prices, and consumer spending, with the 
goal of restraining inflationary pressures 
and improving the nation’s balance of 
payments position. Notable developments 
during 1967 were the devaluation of the 
pound sterling on November 18 by 14.3 
percent; nationalization, or more appropri- 
ately renationalization, of most of the steel 
industry on July 28 (Vesting Day) ; issu- 
ance of the Government White Paper out- 
lining the nation’s fuel policy for the years 
ahead; progress on development of off- 
shore natural gas resources including the 
first pipeline movement to the British 
mainland; and agreement between the Gov- 
ernment and selected producers relative to 
purchase price of offshore gas. 

The production index for mining and 
quarrying was down 1.1 percent in 1967 
from that of 1966; nevertheless by year- 
end some sectors of the mineral industries 
began to show improvement. Steel output 
recovered during the last quarter of 1967 
(up about 7 percent over the comparable 
quarter of 1966), although production for 
the year was below that of 1966. With the 
Government takeover of the industry in 
mid-1967, plans were advanced for im- 
provements and changes in production, 
distribution, and marketing of products, 
while increased sales in foreign markets 
were anticipated because of lower prices 
stemming from devaluation of the pound 
sterling. Meanwhile, indigenous iron ore 


producers were confronted with increased 
competition from lower priced ore from 
outside the country. Announcement of plans 
for construction of three aluminum smel- 
ters in the United Kingdom brought 
strong protests from Britian’s major foreign 
suppliers of ingots. Exploration for indi- 
genous sources of tin, lead, zinc and other 
minerals was stepped up during 1967 and 
mining companies continued to press for 
more generous incentives to encourage the 
search for minerals. A spurt in construction 
and building activity helped stimulate the 
output of nonmetallic minerals and associ- 
ated products. Activity in virtually all 
components of the natural gas and petro- 
leum industries was stepped up during 
1967; both fuels increased their share of 
the indigenous energy market, mostly at 
the expense of coal. Construction of 
petroleum refineries, pipelines, and other 
associated facilities continued at a rapid 
pace, in line with rising demand for oil 
products at home and abroad. In the 
natural gas sector, activity was centered 
on the extension of the pipeline distribu- 
tion system, storage, and other facilities, 
including conversion of burning units, since 
natural gas from offshore British fields 
began to move to the mainland in quan- 
tity. Agreement in 1967 on the price of 
natural gas to be purchased by the Gov- 
ernment from the Phillips Petroleum Group 
paved the way for increased movement of 
gas at an early date. Meanwhile, negoti- 
ations on price agreement with other com- 
panies continued. Estimates of natural gas 
reserves were increased with the reported 
discovery of several new offshore deposits. 
No significant finds of offshore oil reserves 
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were reported in 1967, but exploration 
efforts were continuing at yearend. 

The process of planned contraction in 
the coal industry was pursued in 1967, 
but was slowed because of the high un- 
employment rate and related social pro- 
blems in the coal mining areas. Lower 
levels of coal consumption were registered 
by gasworks, steel plants, most industrial 
plants, and railroads, while in the space 
heating sector coal continued to be dis- 
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placed by oil fuels, and more recently, by 
natural gas. Demand remained strong for 
coal used to generate electric power, be- 
cause of government pressure and subsidy 
payments. Meanwhile coal stocks remained 
at a high level. Success of the coal mine 
rationalization program was reflected in 
industry statistics, which showed further 
declines in manpower, higher worker pro- 
ductivity, and some production cost stab- 
ilization. 


PRODUCTION 


Among nonmetallic mineral commodities, 
the more significant production gains were 
registered by barite (19.4 percent), fluor- 
spar (12.7 percent), limestone (11.7 per- 
cent), china clay (6.1 percent), gypsum 
and anhydrite (5.4 percent), and cement 
(4.9 percent). The major development in 
the minerals fuel sector was the production 
of natural gas in quantity (16.5 billion 
cubic feet) for the first time, because 
newly developed offshore fields were ac- 
tivated. Crude petroleum output rose’ by 
14 percent but remained insignificant rel- 
ative to total requirments. On the other 
hand, petroleum refinery output rose some 
2.5 percent with petrochemical and gas- 
works feedstock (76 percent) and residual 


Table 1.—United Kingdom: 


fuel oil (almost 6 percent) showing the 
more significant changes. Coal output fell 
by approximately 1 percent, but stocks con- 
tinued to rise as market losses to competi- 
tive fuels continued. Coke production was 
down nearly 8 percent owing largely to 
lower steel output and increased use of oil 
in place of coal at manufactured gas plants. 
The metal sector featured increases in 
output of tin ore and concentrates (16 
percent), cadmium (14 percent), re- 
fined tin (38 percent) and lead (10 per- 
cent). Offsetting these were declines in 
production of steel ingots and castings 
(2 percent), iron ore with 27 percent Fe 
content (7 percent), and refined copper 
(5 percent). 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 p 
Metals: 
Aluminum: 
os AA A 31,065 32,220 36,207 37,135 39,000 
Secondary o ooo 148,970 171,614 177,993 183,610 178,600 
Cadmium...._._.....---------------- 112 197 220 183 209 
Copper EE 
Electrolytic- 2200. 29,804 30,510 34,838 46,640 48,865 
Fire refined.-.. oo 0022. 170,736 200,830 201,569 141,822 130,200 
TO di edie eee 200,540 231,340 236,407 188 , 462 179,065 
Brass and bronze ingots________.__- 124,849 132,877 135,102 * 137,187 138,537 
Iron and steel: 
Iron ore, 27 percent Fe 
thousand tons.. 15,151 16,588 15,662 r 13,877 12,944 
Pig iron and blast furnace 
ferroalloys._..._._....---- do___-_ 14,825 17,551 17,740 15,962 15,874 
Steel ingots and castings. -..-. do. 22,881 26,651 27,444 24,705 24,276 
Net finished steel deliveries, new 
material... do 17,521 20,611 20,466 r 19,325 19,279 
Of which from imported 
ag finished steel_______._..do___- 948 1,104 537 T17 1,210 
ad: 
Ore and concentrate, lead content. . - 250 180 A ON 
Refined lead ?._...... thousand tons. - r 159 r 180 r 172 r 175 192 
Magnesium... EE 4,735 r4,770 5,375 r 3,760 e 3,800 
N ickel, refined and ferronickel---------- 38,100 38,000 40 , 500 37,500 o 38,500 
in: 
Ore and concentrate, tin content 
long tons. - 1,226 1,226 1,313 1,272 1,475 


See footnotes at end of table. 
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Table 1.—United Kingdom: 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 P 
Metals—Continued 
Tin—Continued 
Refined 
Primary---.-----.-.-. long tons 17,411 16,849 16,494 17,499 23,817 
Secondary...._...-.---- do. 1,278 2,466 1,869 1,279 2,564 
Zine, slab.._.____-_--.- -thousand tons. - 101 111 107 101 104 
Nonmetals: 
Barite and witbherite ....--------------- 55,398 62,000 61,000 31,000 37,000 
Calero. ras as ss 24,400 25,400 24,400 24,400 NA 
Cement... 22626252260525 thousand tons.. 14,060 16,966 r 17,191 r 16,750 17,577 
Chalco a o... 17,568 18,556 r 18,803 18,207 NA 
Chert and Ont ------------- do..-. 99 142 138 118 NA 
Clays: 
China day? do 1,979 2,124 2,298 2,509 2,663 
Fire clay_____._._...------- do 1,712 1,923 r 1,900 1,914 NA 
Potters and ball clays........do...-. 602 626 r 647 505 NA 
Other clays and shale...._...- ao: .-- "31,783 r 34,675 r 35,056 34,642 NA 
Diatomite_.__..__-_-_-_-------- do__.- 14 14 r15 15 NA 
Fluorspar.---------------------- do___- r 87 r 104 r 117 r 126 142 
Gypsum and anhydrite.-...------ do 4,135 4,587 r 4,455 4,358 4,593 
Igneous rock, do__._ 19,267 23 314 r 25,213 28,555 NA 
oe EE do.... 47,878 57, 996 60 , 548 r 68,373 76,375 
alt: 
ROCK AAA A do.... 764 704 735 r 1,047 685 
Evaporated. _._____.-...---- do... 1,411 1,369 1,451 1,478 1,413 
Sana CHOP EEN do 4,320 4,672 4,814 4,808 4,997 
and: 
For elassmaking. GER eben 1,245 r 1,418 1,390 1,462 1,446 
Other silica sand_-._-......- SEH 506 736 1,079 968 NA 
Molding and pig bed sand... a oe 846 908 r 843 864 NA 
Other industrial sand and 
q AAA NI do... "86,937 £: 104,462 r 102,047 "108,000 107,000 
Sandstone. -- ------------------ do. 5,395 6,927 r 7,256 7,610 NA 
A A Ouija 125 123 r 102 91 NA 
Strontium minerals. -_.......---------- 9,164 17,306 9,702 9,555 NA 
Sulfur, recovered elemental includes sulfur 
recovered from petroleum refineries. _ 47,275 54,563 r 48,971 r 40,538 NA 
Talc, includes steatite and pyrophyllite. _ a 8,104 10,318 10,137 e 10,000 e 10,000 
Mineral fuels: 
Coal: 
Anthracite- ---_---- thousand tons.. 4,226 4,672 4,270 4,523 4,112 
Bituminous... ------------- do.... 194,712 192 ,063 186,238 172,853 170,787 
Coke and coke breeze: 
Coke oven coke. ______-___-- do.... 15,792 17,220 17,381 16,376 15,585 
Gashouse coke. -.----.------ do "9,875 r 8,942 r 7,893 r 7,317 6,287 
Coke breeze, total... do. 3,680 3,620 3,430 3,211 NA 
Fuel briquets. ------------------ do___- 1,679 1,351 920 r 951 1,038 
Gas, natural. __...... million cubic feet. ` 200 200 r 449 123 16,527 
Carbon black. `... thousand tons. - 140 153 160 r 166 163 
Petroleum: 
Crude 4_...-.-.....--.- DEE, | APSE 125 129 83 78 89 
Refinery products: == 
Liquid petroleum gases. do 942 1,228 1,419 r 1,629 1,655 
Aviation gasoline......-.- do.... 145 166 165 128 456 
Wide cut gasoline- ...... do. 699 847 593 502 
Motor spirit....__-.-_-- do "6,912 r 7,783 r 8,824 8,816 8,964 
Industrial and white spirit 
Sees r 158 r 166 r 154 175 156 
aria including jet 
EE do. 3,132 3,220 3,429 3,852 4,044 
Gas/diesel Olt oe do...-. 10,961 12,185 13,638 14,898 14,229 
Fuel ail. ------------- do. 21,481 23,176 26,288 29,128 30,767 
Lubricating oils_.......-. do.-... 983 1,053 1,017 1,090 1,011 
Bitumen. .-------2----. do...- 1,326 1,482 1,445 1,601 1,750 
Paraffin. ___._____.-_--- O___- 56 60 54 5 57 
Feedstocks for petroleum 
chemical plants. -_._.-... do___. 1,502 1,566 2,138 2,581) 
Light distillate feedstock 4,543 
for gasworks._______-- O... 1,037 1,401 1,550 1,463 
Refinery fuel 8... do___- 4,579 4,840 5,203 , 410 5,565 
Miscellaneous products.._do..-.. 258 245 192 388 331 
Totalosciesitaststue do. 54,171 59,418 66,109 71,719 78,528 
e Estimate. P Preliminary. r Revised. NA Not available, 


1 Includes copper from imported blister. 

2 Includes lead refined from imported bullion. 
3 Includes some china stone. 

4Includes petroleum gases. 

5 Includes refinery losses. 
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TRADE 


The adverse foreign trade balance con- 
tinued to prevail in 1967 while the Gov- 
ernment turned to devaluation as a prime 
corrective measure. Mineral commodities 
remained the major contributor to the 
1967 negative trade balance, as shown in 
the following tabulation: 


Value Mineral 
(million dollars) commod- 
—_——_- ities’ 
Mineral Total share of 
commod- trade total 
ities percent 
Exports 
1965_._____- 2,193 13,227 16.6 
1966_______.- 2,319 14,118 16.4 
1967 P______. 2,338 13,876 16.8 
Imports: 
1965_______- 4,337 16,138 26.9 
1966_______- 4,541 16,671 27.2 
1967 P______. 4,723 17,240 27.4 
Trade balance: ! 
965-.--.---- —2,144 —2,911 XX 
1966_______- —2,222 —2,553 XX 
1967 P_______ —2,385 — 3,364 XX 


P Preliminary. XX Not applicable. 
1 Excludes reexports. 


Major mineral commodity exports in 
1966, on a value basis, included iron and 
steel products (25.9 percent), precious and 
semiprecious stone (24.7 percent), non- 
ferrous metals (23.1 percent), and petrol- 
eum products (13.8 percent). Exports of 
iron and steel products declined in value 
by some 8 percent to $602 million, but 
the export value of precious and semi- 
precious stones, nonferrous metals, and 
petroleum products rose by 23, 11, and 6 
percent repectively. 


Table 2.—United Kingdom: 


More than 53 percent of the United 
Kingdom’s 1966 mineral commodity ex- 
ports moved to West European markets, 
including 26 percent to countries of the 
European Economic Community (EEC), 
and 18 percent to other European Free 
Trade Association (EFTA) members. The 
United States remained the largest in- 
dividual country market, receiving 15 per- 
cent of the value total. 

Petroleum and refinery products (37.8 
percent), nonferrous metals (26 percent), 
metalliferrous ores and scrap (11.7 per- 
cent) remained the most important cate- 
gories of mineral imports by value. Imports 
of petroleum and products increased about 
1 percent to $1.7 billion, and of nonferrous 
metals some 15 percent to $1.2 billion. In 
contrast, imports of metalliferrous ores and 
scrap valued at $531 million were down 
about 6 percent. 

West European countries provided almost 
26 percent of mineral commodity imports 
in 1966, with EEC countries (17 percent) 
and other EFTA countries (8 percent) 
supplying most of that total. Other signif- 
icant source areas were Africa, excluding 
Libya and the United Arab Republic (24: 
percent), the Middle East, including Libya 
and United Arab Republic (21 percent), 
and the United States and Canada (15 
percent). The United Kingdom's five 
major individual suppliers based on value 
of mineral commodity imports were Canada 
(9.3 percent), Republic of South Africa 
(6.6 percent), Kuwait (5.7 percent), 
United States (5.4 percent), and the 
Netherlands (5.3 percent). 


Exports ! of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum: 
Aluminum oxide and hydroxide_... 21,251 13,294 Poland 9,566; Finland 1,505. 
Metal and alloys: 
Metal, unwrought.-.._._.....---- 24,536 26,031 United States 5,319; Japan 4,824; 
Sweden 3,119; Canada 1,789. 
Semimanufactures____._._._-_- 46,439 45,903 Republic of South Africa 3,342; Sweden 
SE Ireland 2,501; Venezuela 
Antimony, regulus and refined- . --...-.- 1,261 763 
A AAA 535 330 NA. 
Lë ha E 6 ne eee col ss 606 1,551 NA. 
Cobalt oxides and hydroxides- .--.-.---- 374 468 Netherlands 121; Poland 77; Spain 33. 


See footnotes at end of table. 
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Exports ! of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Cornmodity 1965 
Metals—Continued 
Copper and alloys: 
Unwrought.... `. EE 78,069 
Semimanufactures______ -......-. 78,205 
Gold: 

Bullion, thousand troy ounces.. 76,518 

refined. 

Leaf eold -22-22 .------ do... 46 

Gold eoin aaan do 2,296 

Iron and steel: 

Ki aci thousand tons. . 430 

Pig iron and ferroalloys..... do 129 

Ingots and other primary do____ 296 

steel forms. 

Semimanufactures: 

Wire rod.. 2.22222. do___. 76 
Other bars and rode ` do 314 

Angles, shapes and sections: 
eavy_.____.___-. .do____ 319 
Light------.------ do___- 66 

Plates and sheets: 
Universals and do___-_ 269 
heavy plate. 

Medium plate.-....-. do 76 

Thin plates and sheets: 
Uneogated do. 855 

Coated: 
Tin plate do 397 
and tinned 
sheets 
Other....- do_..- 217 
Hoop and strip...-....-- do___. 96 
Railway track material ` oe SE 306 
MO sce he ee ees Géi 126 
Tubes, pipes and fittings- do. dese 550 
Rough castings and do___- 42 
forgings. 
Lead: 
Lead oxides_.___________.._-___-.- 4,774 
Metal and alloys: 
Unwrought 42 , 822 
Semimanufactures_________-_-_- 1,902 
Magnesium and alloys, unwrought..... 1,769 
and semimanufactures. 
Nickel: 

Metal and alloys: 
Unwrought..___.-.--__------ 28,228 
Semimanufactures_-_____..__-- 6,829 

Platinum group thousand troy ounces.. 906 
metals. 

Silver and alloys, unwrought do 28,676 
and semimanufactured. 
in: 

Oxides- -2-2-2 long tons. - r 418 

Metal and alloys: 

Unwrought....... pees do. 9,275 
Semimanufactures.._._... do___-_ 975 

Zine: 
Zine oxides... o ooo o. 3,688 


See footnotes at end of table. 


1966 


92,061 
84,892 


36,952 
48 
1,447 
250 


88 
212 


4,835 


43,901 


1,794 
1,233 


25,688 
8,156 
NA 
NA 


374 
9,732 
608 
4,358 


Principal destinations, 1966 


West Germany 20,946; Italy 16,437; 
Netherlands 9,234; Japan 8,119. 

United States 15,255; Switzerland 
8,753; Spain 6,892; Ireland 5,733. 


NA. 


NA. 
NA. 


Spain 104; Italy 72; Belgium-Luxem- 
bourg 20. 
Belgium-Luxembourg 19; United States 


19. 
Spain 82; United States 59; Argentina 
12. 


Mainland China, 19; United States 18; 
Belgium-Luxembourg 5. 

United States 43; India 28; Canada 19; 
Sweden 19. 


ened States 77; Canada 22; Australia 


Spain 6; Canada 5; New Zealand 5; 
Ireland A. 


Norway 38; United States 20; mainland 
China 19; Denmark 19. 

Sweden 25; United States 7; mainland 
China, 7 


United States 360; Sweden 89; Spain 
55; West Germany 42. 


Republic of South Africa 61; Argentina 
38; Spain 29; Denmark 18; Portugal 
17; Sweden 17. 

Finland 33; Norway 20; Sweden 15; 
New Zealand 14. 

India 11; United States 10; Spain 7; 
Finland 7; Canada 7. 

Italy 35; France 24; Mexico 21. 

Canada 19; United States 19. 

Netherlands 31; New Zealand 31; 
Canada 28. 

Belgium-Luxembourg 9; Sweden 7; 
United States 3. 


Ireland 946; Sweden 835; West Germany 
485; Norway 465. 


West Germany 18,071; mainland China 
2,845; Netherlands 2,759. 

Venezuela 136; Finland 120; India 81. 

PE States 352; France 273; India 


West Germany 8,550; Sweden 4,445; 
France 3,629. 

France 966; United States 895; Sweden 
813; Australia 758. 


Spain 94; Mexico 48. 

U.S.S.R. 2,027; United States 1,543; 
West Germany 863. 

Norway 277; West Germany 126. 


Canada 597; Malaysia 570; Ireland 498. 
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Table 2.—-United Kingdom: Exports ! of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals—Continued 
Zinc—Continued 
Metal and alloys: 
Unowrought 1,254 1,117 Ireland 304; United Arab Republic 101; 
Hong Kong 58. 
Semimanufactures........--.- 6,289 5,024 Netherlands 676; France 489; Ireland 
359; Spain 319. 
Nonferrous base metals, n.e.s.: 
Ores and concentrates__.___._....-- 16,612 16,968 Belgium-Luxembourg 3,875; Spain 
3,740; Netherlands 2,603; Republic 
of South Africa 1,303. 
SOA Dee ea ee eee ees 50,697 48,047 West Germany 13,350; Canada 7,328; 
Belgium-Luxembourg 7,041. 
Nonmetals: 
Abrasives, natural, neg... 3,175 3,607 E States 574; Ireland 366; Burma 
51. 
Asbestos: 
Crude or simply processed.........- 6,040 4,770 West Germany 558; Italy 404; United 
Arab Republic 372. 
Asbestos cement products. -....... 38,353 33,858 Ghana 8,811; Hong Kong 2,867; 
Nigeria 2,565. 
Cement, hydraulic. ..-- thousand tons. - 281 250 Ghana 70; Libya 15; Nigeria 14. 
Clays and refractories: 
China clay and other. _..... do.... 1,877 2,135 Wa Germany 347; Italy 344; France 
5. 
Clay construction materials: 

Brick and other do... 71 71 Australia 15; United States 9; Canada 8. 

nonrefractory. 

Refractory ----------2----- do.... 157 147 Netherlands 20; Sweden 19; Australia 12. 
Corundum, artificial. -......-......-.. 809 NA 
Fertilizer materials, manufactured: 

Nitrogenous. ...... thousand tons. - 439 362 Ceylon 130; Malaysia 60. 

RE eee do.... 55 100 West Germany 23; Sweden 21; Ireland 
¡AAA ee 38,165 33,340 MN CAE 6,665; Ireland 4,316; Norway 
Quartz, mica and feldspar______.....__- 24,463 26,820 Australia 7,187; Canada 3,560; India 

2,574; Japan 2,108. 
Salts see peewee die thousand tons.. 405 454 Sweden 128; Nigeria 90; Denmark 50. 
Stone, sand and gravel__thousand tons. - 212 262 West Germany 127; Ireland 96. 
Strontium minerals (celestite)....._..... 5,528 7,501 NA. 
Crude minerals, n.e.s_...thousand tons.. 252 255 Norway 163; Sweden 49. 
Slag, scalings, dross, etc..______- do 327 292 West Germany 248; Denmark 27. 
Mineral fuels: 
Carbon black, 38 , 466 35,899 NA. 
Coal and coal briquets..thousand tons.. 3,889 2,827 France 666; West Germany 429; 
. Netherlands 360. 
COKG@ EE do. 1,009 984 Norway 523; Sweden 134; Portugal 131. 
Petroleum: 

auge and partly thousand Long 272 127 Netherlands 91; East Germany 29. 

refined. 

Refinery products: 

Gasoline. --..-.-.--.-... do. 1,595 1,542 Sweden 468; Denmark 276; Norway 211. 

Kerosine-.-..--..-.-.--. do__... 781 889 Sweden 214; Ireland 204; Denmark 114. 

Distillate fuels......... do. 3,881 4,037 Sweden 1:0b; Netherlands 697; Den- 

mark 677. 

Residual fuel oil.....___ do. 3,932 4,829 dre 1,653; Ireland 416; Netherlands 

Lubricating oils and do 596 578 West Germany 47; Republic of South 
greases. Africa 45; Yugoslavia 36. 

Mineral jelly and waxes.....- - 5,274 4,573 Nigeria 668; Ireland 655; Portugal 447. 

Nonchemical thousand tons. - 246 279 Norway 55; Belgium-Luxembourg 54: 
coal and petroleum. Canada 41. 

Gas, natural and manufactured..do...-._ 7 14 Ireland 12. 


® Revised. NA Not available. 
1 Excluding reexports. 
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Table 3.—United Kingdom: 
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Reexports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum and alloys, unwrought._._...._. 183 340 Ee China 101; Republic of South 
rica 41. 
Copper and alloys, unwrought......... 3,321 4,245 Mo ene China 1,521; Netherlands 
Lead and lead alloys, unwrought. .._.... 5,429 485 Mainland China 199; Israel 133, Ireland 
Mercury- 76-pound flasks.. 13,025 5,337 Japan 957; France 870; East Germany 
551. 
Nickel and alloys: 
Unwrought occ. 9,895 14,566 West Germany 5,389; Italy 3,521; 
France 2,572. 
 Gemimanufacetures 799 963 Italy 306; United States 227; France 96. 
Tin and alloys, unwrought_--_long tons. _ 180 89 Netherlands 49; Yugoslavia 14. 
Zinc and alloys, unwrought. .._-...-... ,270 5,012 Mainland China 2,941; Pakistan 657; 
Spain 512. 
Nonmetals: 
Asbestos, crude or simply processed.. ___ 152 131 Netherlands 125. 
Fertilizer materials, manufactured -- - - - - 2,030 1,016 Ireland 1,011. 
Quartz, mica, and feldspar__..._.._...... ,533 3,710 Weel e any 1,312; Netherlands 465; 
taly 409. 
Talc, natural steatite.....___..______. 323 716 Ireland 132; Other West Europe 135. 
Mineral fuels: Petroleum refinery products: 
Lego geg ini a leeches cs 6,523 3,162 All to Ireland. 
Kerosine. ooo. 3,798 1,180 Ireland 1,031. 
Distillate fuel ol... 4,100 5,082 Netherlands 5,080. 
Residual fuel oil_-......-.-.---------- 1,201 1,626 All to Ireland. 
Lubricating oils, greases...-_.........-- 1,573 213 Finland 84; Ireland 65. 
Mineral jelly, wan... TT 72 West Europe 31. 


Table 4.—United Kingdom: 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals: 
Aluminum: 
Baute ..----- thousand tons. . 474 
Metal and alloys: 
SCA eo do___- 24 
Unwrought. --...-.-..-.. do.... 324 
Semimanufactures...... do 24 
Bismuth: 
Metal EE 397 
Zeng, Ze ese cede cena esau 297 
Cadmium. ___.__._.______.-----_--.-- 1,454 
Chromite ore and thousand tons. - 205 
concentrate. 
obalt: 
2 MAA AAA eee 872 
Metal oo a dla 1,833 
Copper and alloys: 
Ore and concentrate... ---..------ 811 
Metal and alloys: 
CPO AI AAA 5,758 
Unwrought: 
Blister.. -thousand tons. - 74 
Electrolytic and do.... 513 
fire refined. 
Semimanufactures.-.---..--..-.-- 7,350 
Gold: 
Ore concen- thousand troy ounces.. 8,200 
trate, jewelers sweeping, 
etc., estimated gold content. 
Bullion: 
Un- thousand troy ounces.. 1,527 
refined 
Refined. -..__.....---- do.... 37,885 
Gold coin... 2-0- 0.--- 60 


See footnotes at end of table. 


1966 


Principal sources, 1966 


Ghana 323; Greece 69; France 60. 


U.S.S.R. 14. 
errada 135; Norway 115; United States 


Belgium-Luxembourg 8; Ireland 5; 
Switzerland 3. 


NA. 
NA. 


NA. 
Republic of South Africa 96; Philip- 
pines 79; Iran 10. 


Canada 1,117. 
NA. 


Peru 432. 

Netherlands 873; Canada 784; Ireland 
Chile 27; Zambia 6. 

Zambia 201; Canada 81; Chile 60. 


Canada 2,098; West Germany 986; 
Sweden 837. 


NA. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals—Continued 
Iron and steel: 
Iron ore and concentrate: 

Iron ore thousand Gong ` 18,608 

excluding pyrites. 

Roasted pyrites__-___._-_ do. 567 
A cj Se ee re do.... 74 
Pig iron, including shot do.--. 333 

and sponge iron. 
Ferromanganese.--.----.--.-0d0...-. 82 
Other ferroalloys_____.___-- do... 227 
Steel ingots and other do. 30 
primary forms. 
Semimanufactures: 

Wire rod. -.--.-------. do____ 34 

Other bars and rods_-_-_-_do-_-_-_. 104 

Angles, shapes, and do...- 9 

sections. 

Plates and sheets: 

Heavy and do...-. 31 

medium plate. 

Thin plates and sheets: 
Uncoated....- do. 236 
Coated........ do___. 18 

Hoop and strip...-...... do.... 37 

Tubes, pipes and fittings_do. ... 68 

Wire, single strand- - - -. do.... 5 

Rough castings and do.-.. 3 

forgings. 
Lead: 
Ore and concentrate_______- do... 22 
Metal and alloys: 
cc] | A 2,713 
Unwrought thousand tons. ._ 219 
and worked. 
Magnesium and alloys: 
Lid A oe ra A 350 
Unwrought and semimanufactures.. "4,845 
Manganese ore and thousand tons. - 503 
concentrate. 
Mercury. ooo 76-pound flasks.. 30,487 
Nickel: 
Matte and epeieg `. ._------------- 65,076 
Metal and alloys: 

Chap oes eee 3,263 
Unwrought_________._______- 26,861 
Semimanufactures___________- ,84 

Platinum thousand troy ounces. _ 150 
group metals, all forms. 
ST ..__-___--_.-____-_- eee 178 
UNCON A aces hts A 12,000 
Silver: 
Ore and concentrate. -.__---.---..- 4,176 
Unwrought thousand troy ounces.. 46,825 
and semimanufactures. 
Tin: 
Ore and concentrate_.__long tons... 45,370 
Metal and alloys: 

Cla BEE do 1,131 

Unwrought and wotrked do ` 9,455 

Titanium, zirconium, thousand tons. -_ 341 

etc, ores and concentrates. 

Tungsten ore and concentrate__________ 8,063 
Zinc: 

Ore and thousand tons. ` 234 

concentrate. 
Je A ee ee A 1,966 


See footnotes at end of table. 


1966 


15,810 
407 

5 

403 

TT 

189 
122 

61 

160 

28 


46 


339 


215 


5,257 
371 


20,335 
58,966 
2,939 
39,067 
2,712 
135 


193 
11,586 


357 
54,834 
55,708 

834 


10,307 
315 


7,529 


239 
1,233 


Principal sources, 1966 


Sweden 4,873; Canada 2,188; Mauri- 
tania 1,570. 

Italy 154; Sweden 117; Spain 65. 

Ireland 2; West Germany 1. 

Finland 113; Norway 80; Republic of 
South Africa 51; U.S.S.R. 41. 

Republic of South Africa 51; Norway 
11; France 7. 

Norway 84; Canada 20; U.S.S.R. 17. 

Australia 39; Spain 35; U.S.S.R. 24. 


Belgium-Luxembourg 21; Sweden 17; 
France 11. 

Norway 58; Sweden 33; Belgium-Lux- 
embourg 21. 

West Garmany 9; Ireland 6; Norway 4; 
Sweden 4. 


Sweden 18; Australia 11; Canada 5. 


Netherlands 131; Belgium-Luxembourg 
49; West Germany 48. 
Belgium-Luxembourg 10; Canada 10; 
Sweden 4. 
Australia 8; Belgium-Luxembourg 7; 
United States 4. 
Netherlands 25; Sweden 15; West 
ermany 10. 


Mainly from United States. 


Australia 7; Canada 7; Netherlands 8. 


East Germany 420; Netherlands 407; 
Australia 372; Ireland 283. 
Australia 135; Canada 42. 


West Germany 153; Belgium-Luxem- 
bourg 27. 

Norway 2,248; Canada 1,408. 

U. e EN R. 116; Republic of South Africa 


fae. 9,863; Spain 6,672. 

All from Spain. 

United States 789; France 509; West 
Germany 398. 


Canada 18,045; U.S.S.R 13,740. 
ten States 2, 321. 


NA. 

NA. 

NA. 

Bolivia 48,846. 

Netherlands 170; United States 136; 
Singapore 116. 

Nigeria 6,472; Malaysia 2,626. 

Australia 237; Norway 62. 


Bolivia 2,266; mainland China 1,240; 
U.S.S.R. 1,022. 


Australia 173; Burma 10. 


West Germany 379; Netherlands 232; 
Sweden 182; Australia 179. 


THE MINERAL INDUSTRY OF THE UNITED KINGDOM 827 


Table 4.—United Kingdom: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals—Continued 
Zinc—Continued 
Metal and alloys: 
Unwrought thousand tons. _ 197 187 Canada 96; Australia 22; Poland 15. 
and worked. 
Other: 
Nonferrous ores and do 15 14 Republic of South Africa 12. 
concentrates, n.e.s. 
Metalliferous nonfer- do 65 70 Canada 37; United States 13; East 
rous waste, n.e.s. Germany 5. l 
Nonferrous base metals, n.e.s.: 
Tungsten, molybdenum, 13,831 12,790 United States 2,526; Norway 2,248; 
tantalum, etc. Canada 2,134; Zambia 1,258. 
Nonmetals: 
Asbestos: 
Crude___________- thousand tons. - 179 194 Canada 119; Republic of South Africa 57. 
Asbestos cement products-__-_do---_- 34 30 EES 12; Ireland 11; 
rance 5. 
Barite and witherite do___. 68 58 Morocco 15; Spain 14; mainland China 
Boron: , 
Crude natural borates do. 43 43 Netherlands 26; Turkey 13. 
> AAA AA do___- 22 21 NA. 
Cement hydraulic. `, do___- 1,126 414 Ireland 287; Denmark 86. 
Chalino ee sl ee ce lh al Ses 1,099 660 France 634. 
Clays and clay thousand tons. - 112 114 United States 50; Republic of South 
products. Africa 35. 
Clay construction materials do 21 14 Belgium-Luxembourg 4; Japan 3; 
(nonrefractory). Sweden 2. 
Cryolite, chiolite oatural _----------- 2,534 2,478 All from Denmark. 
Diatomite and other siliceous earths.... 46,664 43,041 NA. 
o A bese ee 13,976 19,620 Norway 13,031; Spain 4,836. 
Feldspar and fluorspar._thousand tons. - 98 117 Norway 84; Canada 12. 
Fertilizer materials: 
Nitrogenous: 
Sodium nitrate, natural_do..-.- 18 19 All from Chile. 
Manufactured.___..--- do...- 269 183 West Germany 90; Netherlands 54; 
Ireland 18. 
Phosphatic: 
Phosphate rock `, —— do 1,694 1,665 Morocco 843; United States 332; 
Senegal 182. 
Manufacture... —— do. 60 46 Belgium-Luxembourg 28; France 16. 
Potassic: 
Potash salts, crude do.--. 38 36 East Germany 31. 
natural. 
Manufactured -.-._.----- do... 728 688 East Germany 185; France 126; West 
Germany 123. 
Crude fertilizers, neg, do.... 13 17 Ireland 16. 
Manufactured fertilizers, do.-.- 143 161 Netherlands 145; Chile 11. 
n.e.s. 
Graphite, natural... 10,516 10,263 Malagasy Republic 4,942; Ceylon 2,185. 
Gypsum, crude and thousand tons. - 159 150 Ireland 99; France 51. 
calcined. 
Magnesite- -------------------- do____ 110 111 Greece 25; Austria 22; Italy 17; 
Czechoslovakia 15. 
Mita e la see do____ 14 10 India 7: Republic of South Africa 2. 
Pigments, earth colors, etc... 8,093 5,303 Republic of South Africa 1,771; 
Austria 1,272; Cyprus 1,204. 
Pumice and other natural abrasives_.... 14,046 21,783 NA. 
Pyrites, unroasted_-_._..thousand tons. . 228 268 Cyprus 137 ; U.S.S.R. 47; Sweden 41; 
pain 31. 
uartz, natural, quartzite.......do.... 17 14 Norway 7; Sweden 5. 
efractory construction do. 63 63 Austria 21; Ireland 18; Denmark 11. 
materials, n.e.s. 
E oo tt eee do.-.- 60 62 West Germany 41; Spain 8; Poland 8. 
Stone, sand and gravel: 
Building and dimension do__.- 43 34 Italy 20; Sweden 5. 
stone (rough cut). 
Dimension stone worked _._.._do...-. 21 21 Portugal 14; Italy 3. 
N aloral sands, not mineral do 207 246 Begim Lasem bourg 198; Netherlands 
earing. ; 
Gravel and crushed stone.._.._do..-.-. 138 149 Ireland 73; Italy 25; France 22. 
Tale and soapstone. -.-.----.- do___- 47 49 Norway 21; France 9; Italy 7. 
Crude minerals, nen ___-_- do___- r 154 150 Italy 68; Republic South Africa 33. 
Slag, scalings, dross, non- do... 65 42 Sweden 25; Ireland 12. 


metal-bearing. 


See footnotes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 
Mineral fuels: 
Asphalt and bitumen, thousand tons. . 83 
natural. 
Coal, coke and briquets. _..._._... do. 56 
Gas, ‘natural and manufactured._do_... 703 
Petroleum: 
Crude and partly refined for do ` 67,165 
further refining. 
Refinery products. 
Gasoline, including do. 3,419 
blending components. 
Kerosine. ` -.---.------ do 3,138 
Distillate fuel oil. .....- do... 3,011 
Residual fuel oil_.......do...- 9,992 
Lubricating oils........ do. 559 
Mineral jelly and waxes_do.... 123 
Petroleum coke. -.....- do. 94 


1966 


79 

87 

855 
71,489 


3,670 


4,014 
3,806 


9,520 
612 


116 
95 


Principal sources, 1966 


Trinidad and Tobago 43; France 21. 


Ireland 73; Belgium-Luxembourg 7. 
Algeria 492; Netherlands 102; United 
States 94 


Kuwait 15,916; Iraq 10,538; Libya 
10,190; Nigeria 7,074. 


Netherlands 884; Italy 512; France 853. 


Netherlands 827; Italy 513; Aden 454. 
der ll France 387; Netherlands 


Italy 2,899; Netherlands 1,861; France 
1,336; Venezuela 1,033. 

United States 184; Netherlands Antilles 
139; Venezuela 94. 

Netherlands Antilles 67; Venezuela 20. 

Netherlands 41; United States 39. 


r Revised. NA Not available. 


COMMODITY REVIEW 


METALS 


Aluminum.— Announcement that three 
primary aluminum smelters were to be 
built in the United Kingdom touched off 
strong protests from Norway and Canada, 
principal suppliers of aluminum ingots to 
the United Kingdom. The Norwegian Gov- 
ernment claimed that this action was con- 
trary to principles of European Free Trade 
Association (EFTA). At yearend 1967, 
however, no action had been taken on 
plans for the construction of a smelter by 
Aluminum Company of Canada LTD. 
(ALCAN) at Blyth or Tynside, Scotland, 
another by Rio Tinto-Zinc Corp. (RTZ) 
at Holyhead in North Wales, and a third 
by British Aluminium Company (BAC) 
at Invergordon, Scotland. Initial annual 
capacity of the ALCAN and BAC smelters 
is planned at 60,000 tons, with eventual 
expansion to 120,000 tons per year. The 
RTZ unit would have an initial yearly 
capacity of 120,000 tons with expansion to 
240,000 tons to follow. 

In 1967, roughly 90 percent of the 
aluminum ingots consumed in the United 
Kingdom were imported. Small domestic 
primary output has been obtained from 
BAC facilities at Fort Williams and Kin- 
lochleven, Scotland. 


Iron and Steel.—Reflecting the general 
slowdown in economic growth in 1967, 
production of pig iron, and steel ingots and 
castings remained rather stagnant, while 
output of iron ore (27 percent Fe) de- 
clined for the third consecutive year. The 
major development in the iron and steel 
sector during the year was nationalization 
of the industry with the major part coming 
under public ownership on Vesting Day, 
July 28, 1967. A public authority, the 
National Steel Corporation (the name was 
subsequently changed to the British Steel 
Corporation) was established with members 
appointed by and reponsible to the Ministry 
of Power. The Act nationalized only those 
companies or groups of companies that 
produced more than 475,000 tons of crude 
steel during the year ended June 30, 1964. 
Fourteen major steel companies were in- 
cluded and now form part of the British 
Steel Corporation (BSC). The companies 
are as follows: 


Colvilles, Ltd. 

Consett Iron Co., Ltd. 

Dorman, Long and Company, Ltd. 
English Steel Corporation, Ltd. 
G.K.N. Steel Company, Ltd. 

John Summers and Sons, Ltd. 
Lancashire Steel Corporation, Ltd. 
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Park Gate Iron and Steel Corporation, 
Ltd. 

Richard Thomas and Baldwins, Ltd. 

Round Oak Steel Works, Ltd.? 

South Durham Steel and Iron Company, 
Ltd. 

Steel Company of Wales, Ltd. 

Stewarts and Lloyds, Ltd. 

United Steel Companies, Ltd. 


t Since Vesting Day half the equity of Round 
Oak Steel Works, Ltd., has been transferred to 
Tube Investments, Ltd., and the plant is no longer 
in full public ownership. 

In 1966, the firms which now comprise 
the public sector had a turnover of $2.8 
billion, employed almost 270,000 workers, 
and controlled the bulk of the production, 
including nearly all of the pig iron, crude 
carbon steel, and heavy products, but a 
much smaller proportion (less than 50 per- 
cent, in some cases) of the output of light 
products and alloy steels. Nevertheless, the 
remaining private sector of the industry 
was quite formidable. At Vesting Day it 
comprised some 250 iron and steel com- 
panies and about 1,200 iron and steel 
foundries with a combined turnover of 
$1.1 billion to $1.4 billion and a work 
force of about 200,000. 

The public sector at Vesting Day was 
organized into four groups as follows: 


Crude Employees, 


Capital ! steel iron and 
Group (millions) output! steel and 
(million other 
long activities ! 
tons) 
Midland. -.-.-.-.-- $943.6 5 68,500 
Northern and 
ubes.-...---. 1,024.8 5 95,500 
Scottish and 
North West ` ` 806.4 4.6 47,400 
South Wales. `. ` 1,164.8 6.1 57,100 
Total....-- 3,939.6 22.1 268 , 500 
11966 data. 


The groups are responsible to the BSC but have 
a considerable degree of operating autonomy within 
concepts of the Act and established guidelines of 
the corporation. 


Steel production in the United Kingdom 
in 1967 was approximately 1.7 percent 
below that for 1966 and 11.7 percent less 
than the record 27.4 million tons attained 
in 1965. A feature of the 1967 output was 
the recovery in the final quarter, when 
output reached 6.2 million tons compared 
with 5.5 million tons in the same quarter 
of 1966. Capacity utilization in 1967 fell 
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by 2 points to 77 percent, but in the last 
quarter of the year was up 6 points from 
the comparable quarter of 1966. 


Lead and Zinc.—Initial production of 
zinc and lead was attained in December 
1967 at the new smelter at Avonmouth, 
that has a rated annual capacity of 90,000 
tons, which can be increased to 140,000 
tons with the addition of special units. The 
smelter, Avonmouth No. 4, was con- 
structed by Imperial Smelting Co., Ltd. (a 
subsidiary of Rio Tinto Zinc), the only 
primary zinc producer in the United King- 
dom. The new unit can process sintered 
zinc-lead concentrates to recover both zinc 
and lead. Recovery of cadmium and sul- 
furic acid as byproducts is also contem- 
plated. When the plant attains full pro- 
duction, a nearby Imperial smelter, Avon- 
mouth No. 2, will be shut down, but a 
unit at Swansea will remain active. 

Renewed interest in exploration for lead- 
zinc deposits was evident during 1967. 
Minera Mines Ltd., a subsidiary of Charter 
Consolidated, Ltd., carried out prospecting 
and drilling programs in several areas of 
Wales, and New Davies Petroleum, Ltd., 
a Canadian Company, conducted similar 
operations in the Strontian area of Scot- 
land. 


Tin.—The Cornwall region, once a pro- 
minent world source of copper and tin, was 
again the center of exploration and devel- 
opment activity. A number of British and 
foreign mining companies were reopening 
old tin mines and probing for virgin 
deposits, both onshore and offshore. This 
renewed activity has been stimulated some- 
what by the capital investment grant of 45 
percent allowed by the Government for in- 
vestments in districts designated as devel- 
opment areas. Operations were underway 
at a number of locations in Cornwall, in- 
cluding areas near Camborne, Wheal Vor, 
Redruth, Godolphin, and Bodmin. At 
Pendeen, near Redruth, the Barcos Mining 
Company Limited of the Johannesburg 
Consolidated Investment Group proceeded 
with work on a mine shaft following en- 
couraging results from a drilling program. 
Costal Prospecting Company Limited has 
completed a processing mill adjacent to 
the St. Ives Bay area where suction 
dredging of tin bearing sludge is underway. 


Uranium.—Ore containing uranium has 
been found in bituminous shale on the 
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island of Stroma in the Pentland Firth, 
Scotland. Meanwhile, a 5-year uranium 
prospecting program has been started with 
initial reconnaisance to be made in select 
areas followed by extensive prospecting at 
the more promising locations. 


NONMETALS 


Cement.—Activity in the public sector 
was largely responsible for the 4.9-percent 
increase in cement production in 1967, 
nevertheless more than 1.5 million tons of 
capacity remaind idle. Cement manufac- 
turers have embarked on a program of 
taking old plants out of service and either 
building new works or installing larger 
more modern units at selected existing 
works. Five new plants or large kilns were 
under construction in late 1967, and con- 
tracts had been let for expansion of two 
other units. Late in 1967, Tunnel Portland 
Cement Company announced plans to ex- 
pand capacity of its cement mill at Pitstone, 
in Buckinghamshire, to roughly 1 million 
tons yearly by 1969, giving the company, 
which also has a plant at West Thurrock, 
the two largest cement works in the United 
Kingdom. 


Fertilizer Materials. — Potash. — Cleve- 
land Potash, Ltd., owned jointly by 
Imperial Chemical Industries, Ltd. (ICI) 
and Charter Consolidated, Ltd. (an affiliate 
of Anglo American Corporation) made 
plans to develop the United Kingdom’s 
first potash mine near Staithes, 16 kilo- 
meters north of Whitby, Yorkshire. Initial 
annual production capacity would be 1l 
million to 1.5 million tons. Exploration and 
drilling activity indicated the presence of 
ore beds 8 meters thick at a depth of 
1,100 to 1,200 meters. The ore grade 
ranges between 26 and 30 percent Ka? 
equivalent. Development of the mine was 
slated to start in 1969, with full production 
attained in 1972 or 1973. Company officials 
indicate unproved offshore reserves may be 
substantially larger than onshcre findings. 

Output of 1 million to 1.5 million tons 
will be adequate to meet demands of the 
internal market, estimated at 850,000 tons 
by 1970, with the balance available for 
export. Imports in 1967 amounted to ap- 
proximately 750,000 tons. Proposals have 
been advanced for the development of port 
facilities at nearby Teeside to handle ex- 
ports of potash and imports of iron ore. 

Two other companies, Rio Tinto Finance 
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and Exploration, a unit of Rio Tinto-Zinc 
Corporation, and Armour Chemical Com- 
pany have also initiated exploration activity 
in the Whitby area. 


Fluorspar.—The upward trend of fluor- 
spar production continued in 1967 ex- 
ceeding output in 1966 by almost 13 per- 
cent. Production at the Sallet Hole fluor- 
spar and barite mine in Derbyshire, owned 
by Laport Industries Limited and oper- 
ated by Glebe Mines, a unit of the General 
Chemicals Division, is to be doubled within 
the next 5 years to attain an output of 
roughly 800 tons daily. The mine is one 
of the leading world producers of fluorspar. 


Gypsum and Anhydrite.—British Gyp- 
sum Ltd. discontinued operations at the 
Cocksdale mine in Cumberland in 1967, 
but new mines were being developed in 
Cumberland and in Yorkshire. The com- 
pany’s reserves of high-grade gypsum and 
anhydrite ores have been increased with the 


acquisition of Bellrock Gypsum Industries, 
Ltd. 


MINERAL FUELS 


Substantially increased oil and gas con- 
sumption and a further decline in coal con- 


sumption, against a background of slightly 
higher energy demand, characterized the 
mineral fuel economy in 1967. Oil and gas 
sales each rose 7.7 percent while coal 
sales declined 8 percent. Demand for all 
mineral fuels was adversely affected by the 
low level of general economic activity and 
mild weather in early 1967. Oil imports 
were interrupted by the Middle East war, 
but major supply problems were avoided 
by government-industry coordination. 

The emergence of natural gas as a major 
indigenous primary energy source prompted 
a governmental review of fuel policy in 
1967, the results of which were published * 
in the Ministry of Power’s White Paper on 
Fuel Policy in November. 

The White Paper indicated that although 
the predominance of coal and oil as 
primary fuel sources would continue for 
many years, they would meet increasingly 
strong competition from natural gas and 
nuclear power. The likely pattern of fuel 


3 Ministry of Power. Fuel Policy. Command 
3438. Her Majesty's Stationery Office (London). 
November 1967. 
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use in the mid-1970’s as set out in the 
White Paper was as follows: 


Million tons of coal equivalent 


Commodity Actual use Estimated use 
1957 1966 1970 1975 
CGöal so 2.2532 212.9 174.7 1152 1120 
Ole stes ak ths 36.7 111.7 125 145 
Nuclear and 
hydroelectric- --- 1.7 10.2 16 35 
Natural gas.---... ----- 1.1 17 50 


251.3 297.7 310 350 


! Exports of coal estimated at about 3 million 
tons in 1970 and 2 million tons in 1975. 

Indications are that by 1975 the growing 
ure of nuclear power and natural gas 
will severely limit the market for coal, 
while petroleum will hold or slightly in- 
crease its share of the total energy 
market. 

Although the Government considers that 
contraction of coal demand to the level 
projected for 1975 would be manageable, 
the rate of contraction implied for 1970 
would cause unmanageable difficulties for 
the industry. To soften the impact on the 
industry and secure an orderly transition 
to lower demand, the Government provided 
for the use of about 6 million tons of addi- 
tional coal per year in power stations and 
gas works up to 1970. The Government 
requested authority from Parliament to 
absorb the cost involved up to a limit of 
45 million pounds sterling ($108 million). 


Coal.— Production declined another 1 
percent and consumption fell about 8 per- 
cent in continuation of the long-term trend 
toward contraction of the coal industry. A 
number of gains were nevertheless achieved 
by the National Coal Board in 1967. The 
industry’s activities were marked by an 
upsurge in productivity, further progress 
in mine mechanization, and a substantial 
improvement in tonnage lost due to in- 
dustrial disputes. 

Average output per manshift through 
the year was 5 percent higher than 1966. 
The chief reasons for the gain in produc- 
tivity were increased mechanization and 
the concentration of output in the most 
productive units. The proportion of power- 
loaded coal went up from 85 percent in 
1966 to 90 percent in December 1967. 
More than 57 percent of coal faces were 
equipped with power-operated, self-advanc- 
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ing supports at yearend, and 450 machines 
were producing coal on a 24-hour basis 
compared with 382 in 1966. The number 
of coal faces was reduced from 1,749 in 
1966 to 1,580 in 1967, concentrating out- 
put in the more productive units. The 
average daily pithead output per face 
rose to 516 tons from 472 tons in 1966. 

The average number of men employed 
declined from 426,800 in 1966 to 401,000 
in 1967, the number at yearend being 382,- 
400. During the year 27 colleries were 
closed, compared with 61 in 1966, in ac- 
cordance with the policy of the National 
Coal Board to shut down depleted and un- 
economic pits. The closing of 16 colleries 
planned for the December quarter was 
postponed at the request of the Govern- 
ment. 

Coal sales totaled nearly 166 million 
tons, 14 million tons below the 1966 
figure, and undistributed stocks rose to the 
highest level in 7 years. Decreased demand 
was attributed to increased use of com- 
petitive fuels, mild weather in the early 
months of 1967, the low level of general 
economic activity, and the continued con- 
version of the railways to diesel and 
electric traction which has eliminated 
British Rail as a major coal user. 


Natural Gas.—The first natural gas to 
reach Britain from North Sea fields was 
brought ashore in March 1967, some 18 
months from the date of the first commer- 
cial discovery of gas in usc United King- 
dom’s Continental Shelf. The gas came 
from the West Sole field of British Pet- 
roleum, Ltd., via a new 73-kilometer 16- 
inch pipeline to the shore terminal at 
Easington (near Hull). Deliveries at the 
initial rate of 50 million cubic feet daily 
began in July. Yearend over 16 billion 
cubic feet of gas had been delivered. 

The announced objective of the British 
Government is that North Sea gas should 
be brought rapidly into use to enable the 


country to benefit as soon as possible from 
this indigenous primary fuel. Recoverable 
reserves in the four important gasfields dis- 
covered since drilling began on the Dogger 
Bank in December 1964, were estimated by 
the Ministry of Power at 25 trillion cubic 
feet. This quantity is estimated to be sufh- 
cient to replace manufactured (town) gas 
completely in the course of a few years 
and to bring about a major expansion of 
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the market for gas. Reserves are sufficient 
to build up to a production rate of some 
3,000 million cubic feet per day (MMcfd) 
within 5 or 6 years, equivalent to about 3 
times present consumption of town gas. It 
is assumed for planning purposes that addi- 
tional reserves will be discovered through 
continuing exploration in the Continental 
Shelf and that production could reach 
4,000 MMcfd in 1975. The Gas Council is 
accordingly planning a phased program of 
conversion of the town gas system to 
direct natural gas supply. The cost of 
converting the estimated 30 million ap- 
pliances of Britain’s 13 million gas con- 
sumers over 10 years is estimated at 400 
million pounds sterling ($960 million). 

While the 4,000 MMcfd expected to be 
available in 1975 will represent 15 percent 
of the estimated demand for all energy, its 
rapid absorption will not cause dislocation 
to the energy market, in the view of the 
Ministry of Power. It will, however, result 
in considerable changes in the gas in- 
dustry involving the wholesale displacement 
of much of the existing gas manufacturing 
facilities and methods, a national con- 
version program, and a nearly fourfold ex- 
pansion of sales by 1975. 

Work progressed during 1967 on a distri- 
bution network to supply natural gas to all 
areas of the United Kingdom by 1970. The 
system is designed for a working pressure 
of 1,000 pounds per square inch. During 
the year a 24-inch feeder main, running 
140 kilometers from the Easington terminal 
connecting the West Sole field with the 
national grid at Totley (near Sheffield), 
was completed and work was begun on a 
36-inch feeder main to carry gas supplies 
197 kilometers from the reception terminal, 
heing built at Bacton, Norfolk, to the 
national system just south of Rugby. A 30- 
inch undersea pipeline connecting the Le- 
man Bank field, shared by the Shell/Esso 
and Gas Council/Amoco groups, with 
Bacton 54 kilometers away, was completed 
in 1967. The net increase in total pipeline 
mileage in the year ended March 31, 1967, 
was 4,958 kilometers. 

Total gas sales in the 1966-67 year 
ended March 31 rose an average 7.7 
percent. Taking into account the plus 
0.4°C temperature rise over the 1965-66 
level, the demand was estimated to have 
grown by 9 percent. Of total sales amount- 
ing to 3,775 million therms (1 therm 
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equals 100,000 Btu’s), 60 percent went to 
domestic, 24 percent to industry, and 14 
percent to commercial consumers, with the 
remaining 2 percent going to public bodies 
and for the use of the Gas Boards. In 
recent years the old methods of making 
gas from coal have been rapidly superseded 
by oil-reforming processes at important 
savings in cost. While coal-based and oil- 
based gas were produced in equal quantities 
in 1966-67, future plans call for produc- 
tion of about two-thirds from oil and 
one-third from coal. About 10 percent of 
Britain's gas supplies was imported from 
Algeria in the form of liquefied natural 
gas under a 15-year contract negotiated in 
1964. Natural gas from the North Sea 
reached the mainland too late to make 
any significant contribution to 1966-67 
supplies. 


Petroleum.— Inland consumption of oil 
products rose by 7.7 percent over that of 
1966, a rate somewhat less than the 9.5- 
percent average gain over the previous 3 
years. The increase was registered during 
a year of economic restraint and despite 
major supply dislocations and higher oil 
prices caused by the Arab-Israeli conflict, 
the interruption of shipments from Iraq 
earlier in the year, and the suspension of 
exports from Nigeria. These supply prob- 
lems and the closure of the Suez Canal 
resulted in greatly increased imports from 
the Western Hemisphere and Iran, and 
in extensive rerouting of tankers, but they 
were met with a minimum of inconvience 
to consumers. No serious shortages occured, 
and the contingency powers given to the 
Government by Parliament to introduce 
rationing of liquid fuels 1f necessary were 
not used. 

At the close of 1967 the annual capacity 
of the United Kingdom’s 19 oil refineries 
was about 84 million tons. Construction of 
new refineries and additions to existing 
plants were expected to raise the total to 
about 116 million tons by 1970. Refinery 
output of a little over 73.5 million tons 
in 1967 reached a new high, exceeding 
the 1966 figure by 2.5 percent. Refinery 
output in 1967 was affected by the sub- 
stantial supply and shipping dislocations 
and the drawdown of oil stocks. 

At the close of 1967, seven new re- 
fineries with a total capacity of 24 million 
tons per year were either planned or under 
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being installed. Status of these refineries 
was as follows: 


construction, while additions to existing 
refinery capacity of 7.25 million tons were 


Capacity 
Company Location (metric tons Status 
per year) 
New plants: 
Shell U.K. Led Teesport__._.___--- 6,000,000 Completion early 1968. 
Lindsey Oil Refining Ltd.._...........-- Killingholm. ._....- 6,000,000 Completion spring 1968 
Gulf Oil Refining Lcd Milford Haven.....- 3,000,000 Completion mid-1698, 
United Refineries, Ltd ---------------- Canvey Island.-....-. 2,000,000 Planned. 
Continental Oil OU Kid, Killingholm..._...... 4,500,000 EE Second 
. alf 1 : 
Isle of Man Petroleums, Ltd. (Natomas)... Isle of Man._....... 500,000 Completion 1969. 
Murco Petroleum Ltd- -22222222222 Glasgow... 2,000,000 Do. 
Additions to existing capacity: 
British Petroleum, Ltd. Grangemouth. ___.-- 2,500,000 Late 1968. 
Mobile Oil, Ltd CorytoM. --------- 3,800,000 1969. 
Burmah Oil Co., Ltd....-.--..----------- Ellesmere Port._....- 950,000 Mid-1969. 


The first stage of construction of the 
398—kilometer, 8- to 14-inch, light prod- 
ucts pipeline from the Thames estuary to 
the Mersey River was completed during 
the year by United Kingdom Oil Pipelines, 
Ltd., a group of oil companies. The central 
section of the line is planned for construc- 
tion in 1968. The pipeline will be Britain’s 
first big products pipeline, and when com- 
pleted, it will have an initial daily capac- 
ity of about 60,000 barrels, which will 
later be raised to 120,000 barrels per day. 

Shell completed a 109-—kilometer 12- 
inch pipeline to transport crude from 
Stanlow to the company’s refinery at 
Heysham. 

A group of three oil companies, Regent, 
Gulf, and Esso, was planning to construct 
a 403-kilometer products pipeline from 
Milford Haven (Wales) to the Midlands 
and Manchester. Official permission was 
requested to proceed with the 288—kilom- 
eter section from Milford Haven to the 
Midlands. The diameter of the pipe will 
probably be between 16 and 20 inches. The 
estimated cost was 10 to 15 million pounds 
sterling ($24 to $36 million). 

British Petroleum, Ltd., was authorized 
by the Ministry of Power to replace its 
existing 12-inch, 91-kilometer crude pipe- 
line from Finnart to Grangemouth with a 
new 20-inch line required by the expan- 
sion of refinery capacity at Grangemouth. 


Esso planned to lay a fuel oil pipeline 
between its refinery at Fawley and West 
London, parrallel to the existing white 
products and liquefied petroleum gas lines. 
The 10-inch line would be designed for 
flow rates up to about 1 million gallons 
per day (over 1.5 million tons per year). 
The project, including expansion of storage 
Capacity at West London, would cost 
about 4 million pounds ($9.6 million). 

Crude oil production increased slightly, 
but still made no significant contribution 
to the country’s requirements. Drilling on 
the North Sea Continental Shelf had not 
yielded commercial quantities of oil 
through yearend 1967. There appears to 
be greater likelihood that oil may be found 
in the northern areas of the United King- 
dom’s Continental Shelf, off the coast of 
Scotland where little drilling has so far 
taken place. 

As the result of the devaluation of the 
pound sterling by 14.3 percent in 1967, 
the Ministry of Power at yearend per- 
mitted the prices of basic oil products to be 
raised on the average by 1 penny (1 U.S. 
cent per gallon). Prices in general re- 
mained unchanged because the Government 
simultaneously cut from 2 pence to 1 the 
temporary surcharge on oil products that 
was introduced in mid-1967 because of 
the Middle East crisis. 
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The Mineral Industry of Venezuela 


By Gordon W. Koelling * 


Measured in terms of gross receipts 
from sales, the value of Venezuelan mineral 
production increased more than 4 percent 
in 1967 as compared with an approximate 
3-percent decline during 1966. An upsurge 
in crude oil output was largely responsible 
for the recovery. Mineral production ac- 
counted for over 30 percent of the 
country’s estimated gross national product 
(GNP) of US$8,560 million? (at current 
prices). The mineral industry also pro- 
vided almost 70 percent of Government 
revenue and over 95 percent of foreign ex- 
change earnings. 

The petroleum (including natural gas) 
industry accounted for 95 percent of the 
value of the country’s 1967 mineral pro- 
duction as measured in terms of gross 
receipts from sales. Venezuela retained 
third place among the world’s crude oil 
producing nations behind the United States 
and the U.S.S.R. It also remained the 
world's leading petroleum exporting 
country, accounting for 19 percent of total 
world oil shipments. 

The 5-percent increase in the country’s 
crude oil output during 1967 resulted 
primarily from the Middle East crisis 
which disrupted world oil supply patterns 
to Venezuela’s advantage. Other contri- 
buting factors were the resolution of back- 
tax claims and the establishment of firm 
tax criteria for the future. However, to a 
large extent, these factors only served to 
postpone some of the petroleum industry’s 
basic problems. Reserves of crude oil and 
natural gas declined during 1967, costs of 
production remained high in comparison 
with those in other major petroleum ex- 
porting countries, and the lower trans- 
portation costs made possible by the in- 
creased use of supertankers further eroded 
the advantage of Venezuela’s geographic 
proximity to consumers in the Western 
Hemisphere. New antipollution regulations 
severely limited the allowable sulfur con- 


tent of fuels used in the Eastern United 
States, the principal market for Venezuelan 
residual fuel oil. 

Iron ore accounted for almost all of 
Venezuela’s nonpetroleum minerals output 
in 1967. 

Although the Venezuelan Government 
reaffirmed the longstanding policy against 
granting new petroleum concessions, the 
country’s oil law was amended in July 
1967 to permit service contract arrange- 
ments. This amendment specifies that 
Corporación Venezolano del Petróleo 
(C.V.P.), the national oil entity, may 
enter into contracts or form mixed enter- 
prises with private oil companies provided 
the terms and conditions of each contract 
are more advantageous to Venezuela than 
those of the concessions currently in force. 
The bases for service contracts, including 
the maximum area to be included in the 
contracts and other matters related to the 
characteristics of the areas, are to be ap- 
proved by the Congress. Contracts 
normally are to have a duration of 20 
years after the start of commercial produc- 
tion, preceded by a 5-year exploration 
period. In special cases, with prior approval 
of the Congress, contracts may have a 
duration of up to 30 years from the date 
of signature. 

Another ¡important item of petroleum 
legislation enacted during 1967 was the 
Law Governing Desulfurization of Hydro- 
carbons. This law authorizes the Govern- 
ment to enter into special agreements on 
reference values (values on which taxes 
are paid) for residual fuel oil exported 
from Venezuela and for Venezuelan crudes 
which are processed and desulfurized in 
the usual refineries in the Caribbean area. 


However, such an agreement is permitted 
1 Geographer, Division of International Ac- 
tivities. 
Where necessary, values have been conver- 
ted from bolívares (Bs) to U.S. dollars at the 
rate of Bs4.60—US$1 
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only when the producer assumes the obliga- 
tion of installation in Venezuela of de- 
sulfurization facilities capable of reducing 
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the sulfur content of a reasonable part of 
its residual fuel oil production in ac- 
cordance with market requirements. 


PRODUCTION 


Although the value of Venezuela’s total 
mineral output increased by more than 4 
percent during 1967, performance of the 
various sectors of the mineral industry was 
mixed. Production of such major items as 
crude oil, natural gas, iron and steel, and 
gold rose significantly, as did the output 


of some of the country’s other mineral com- 
modities. However, the production of iron 
ore was down slightly, and the output of 
diamonds and salt declined sharply. 

Aluminum was produced for the first 
time during 1967. 
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TRADE 


Exports of mineral commodities played 
a dominant role in Venezuela’s overall 
foreign trade picture during 1965 and 
1966, the latest years for which complete 
trade information is available. Data on, the 
value of the country’s mineral commodities 
trade, as compared with total trade, were 
as follows: 


Mineral 
Value (million dollars) com- 
————_—————————— modities’ 
Mineral share of 
com- Total total 
modities trade (percent) 
Exports: 
1965_______- 2,852 2,895 98.5 
1966_______-_ 2,809 2,861 98.2 
Imports: 
Loeb 126 1,267 9.9 
1966_______. 103 1,165 8.8 
Trade balance: 
e BEEN 2,726 1,628 XX 
1966.......-. 2,706 1,695 XX 


XX Not applicable. 


Source: Republica de Venezuela. Ministerio de 
Fomento. Dirección General de Estadística y Censos 
Y a onal; Boletin de Comercio Exterior, 1965 and 


Petroleum accounted for about 95 per- 
cent of the value of all minerals exported 
during these years. The United States was 
the principal destination of direct petro- 
leum shipments, followed by the Nether- 
lands Antilles. However, almost all of the 
petroleum exports to the latter area con- 
sisted of crude oil and unfinished oils 
destined for processing at two large re- 
fineries owned by the parent companies 
of Creole Petroleum Corp. and Cía. Shell 
de Venezuela, Ltd., Venezuela’s first and 
second ranking crude oil producers. These 
refineries export their output and are, in 
a sense, an integral part of Venezuela’s 
petroleum industry. 

Exports of Venezuelan petroleum from 
Venezuela and the Netherlands Antilles by 
principal areas of destination for years 
1965—67 were as follows: 


Destination 


Western Hemisphere: 


United Staten MA 


Eastern Hemisphere: 
Western Europe: 


European Economic Community - ----.----- 
JT A A A eee EE 


Exports 
(thousand 42-gallon barrels) 


1965 1966 1967 
ne 128,497 105,362 142,989 
o, 47'530 55 202 56.281 
cp 48'151 55, 022 67.046 
ec 496.288 512. 485 502. 468 
AAN 136.807 187.074 131.508 
AE 857,273 865,145 900,287 
EE 81,483 76,371 98,748 
A ee 21.335 20.453 29'369 

A 106.641 84,454 80,098 
ae 51.837 45,888 9' 436 
BEE 261,296 227,166 247,651 

EAS 38439 42'221 50. 635 
EE 299,735 269,387. 298,286 

habeas 1,157,008 1,184,582 1,198,578 


Source: Republic of Venezuela. Ministry of Mines and Hydrocarbons, Office of Petroleum Economics. 


Venezuelan Petroleum Industry, Statistical Data, 1967 


The preceding data reflect some of the 
disruptions in the world supply pattern 
resulting from the Middle East crisis. 
Venezuelan petroleum exports to Western 
Europe and Canada, which had been de- 


clining in the face of competition from 
Middle Eastern and North African pro- 
ducers, increased by more than 17 percent 
during 1967 while total petroleum exports 
rose only about 6 percent. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Venezuela’s first aluminum 
reduction and fabricating plant, located at 
Matanzas just outside of Puerto Ordaz, was 
dedicated in October 1967. This plant is 
operated by Aluminio del Caroni, S.A., 
owned jointly by Reynolds Metals Co. and 
Corporación Venezolana de Guayana 
(C.V.G.), a Venezuelan Government 
entity. The plant, valued at $22.5 million. 
has an annual capacity of 10,000 tons of 
ingots, billets, sheet, coils, industrial sheet, 
and aluminum circles. Plans have been an- 
nounced to increase this capacity to 22,50.) 
tons annually by the end of 1969. Alumina 
and carbon anodes are obtained from 
Reynolds plants in the United States, and 
electric power is supplied by the hydro- 
electric plant at Macagua Dam. 


Iron and Steel.—Venezuela's cutput of 
iron ore declined more than 4 percent 
during 1967 as a result of increased com- 
petition in world export markets. The pro- 
duction of Orinoco Mining Co., a subsid- 
iary of United States Steel Corp., totaled 
about 14.2 million tons, and the output of 
Iron Mines Co. of Venezuela, a subsidiary 
of Bethlehem Steel Corp., was 2.9 million 
tons. Siderúrgica del Orinoco, S.A. (SI- 
DOR), a subsidiary of the Government- 
owned C.V.G., began mining small 
quantities of iron ore from the San Isidro 
deposits in the Sierra Imataca during the 
latter part of the year. Venezuela's total 
estimated iron ore reserves remained at 
about 3 to 4 billion tons of at least 58 
percent iron content. 

All but approximately 700,000 tons of 
Venezuela’s 1967 iron ore output was ex- 
ported. Almost all domestic consumption 
was accounted for by SIDOR which ob- 
tained most of its ore supply from Orinoco 
Mining. 

At yearend 1967, Orinoco Mining signed 
a contract with the Government for the 
construction and operation of a 1-million- 
ton-per-year iron ore processing plant at 
Puerto Ordaz. This plant will use a 
natural gas reduction process to upgrade 
ore from an average 58 percent iron con- 
tent to 85 percent. The beneficiated ore 
will be briquetted for export to the United 
States. The Venezuelan Goverament has 
the option of acquiring a 25 percent 
interest in the plant during its first 2 years 


of operations. Construction is to begin 
about mid-1968 with completion scheduled 
for 1970. | 

The output of pig iron and crude steel 
(ingots and castings), all of which was 
produced by SIDOR, rose 20 and 24 per- 
cent, respectively, during 1967. SIDOR 
also accounted for most of the country’s 
output of steel semimanufactures with the 
remainder being produced by Siderúrgica 
Venezolana, S.A. (SIVENSA), a private 
company. 

A contract was signed in 1967 between 
SIDOR and Compagnie de Pont-a-Mous- 
son of France for the construction of a 
$6 million plant for the manufacture of 
cast iron soil pipe. The plant, to be in- 
stalled at SIDOR’s Ciudad Guayana steel 
mill, will have an annual capacity of 
30,000 tons of 60- to 300-millimeter- 
diameter pipe. Completion of this project 
is scheduled for late 1969. 

SIDOR solicited bids, in late 1967, for 
the supply, installation, and preliminary 
operation of the equipment for its planned 
expansion into flat products manufacture. 
The interrelated projects for which bids 
were solicited included an oxygen-produc- 
ing plant, ingot heating furnace, a hot 
scarfing machine, an electrolytic tinning 
line, and a plant to produce flat-rolled 
steel. 


Nickel.—In July 1967, the Government 
contracted with Société Le Nickel, a 
French company, for a study of the 
feasibility of developing the nickel de- 
posits at Loma de Hierro in the State of 
Aragua. This study is scheduled for com- 
pletion during the third quarter of 1968. 
The contract further specified that the 
Venezuelan Congress would have to ap- 
prove any agreement covering the exploita- 
tion of these deposits. Reserves of ore at 
Loma de Hierro have been calculated at 
over 40 million tons of 1.58 percent nickel 
content. 


Uranium.—A uranium deposit which 
also contained thorium compounds was 
discovered during 1967 in the southeast 
corner of Bolivar State near the border 
with Brazil. According to the Venezuelan 
Institute of Scientific Investigation, the 
commercial value of the deposit, in a 
quartz basement rock, is unknown with 
preliminary assays indicating 0.3 to 0.5 
percent UsO.. 
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NONMETALS 


Fertilizer Materials.—Instituto Venezo- 
lano de Petroquímica (I.V.P.), the Gov- 
ernment-owned petrochemical company, 
awarded o contract for the expansion of 
its chemical fertilizer facilities at Moron, 
which had an annual capacity of 120,000 
tons at yearend. The new facilities will 
raise Morón's ammonia output capacity to 
200,000 tons annually as a first step in 
the plan to increase the plant's total 
fertilizer output to 720,000 tons per year. 
Actual work on the project is to begin 
sometime in 1968, and completion is 
scheduled for 1969. 

During 1967, I.V.P. signed two partner- 
ship agreements involving the construction 
and operation of chemical fertilizer plants 
which are to be a part of a planned 
petrochemicals complex at El Tablazo near 
Lake Maracaibo. The first of these agree- 
ments was with Petroquimica del Atlántico 
of Colombia and International Develop- 
ment Investment, a U.S. and European 
consortium. This joint venture, which will 
operate under the name of Venezolana de 
Nitrógeno (Nitroven), involves the con- 
struction of a plant which will have a 
capacity to produce approximately 500,- 
000 tons of urea annually and will be one 
of the world’s largest facilities for the pro- 
duction of this commodity. The second 
agreement, with Commonwealth Refining 
Co. (CORCO) of Puerto Rico, calls for 
the construction of a 330,000-ton-per-year 
ammonia facility. Feedstock for both plants 
will be natural gas piped from oilfields in 
Lake Maracaibo. Completion of both 
plants is expected by 1969 or 1970. 

Negotiations were in progress on plans 
to construct a 500,000-ton-per-year am- 
monia plant at Bajo Grande, on the 
western shore of Lake Maracaibo. Vene- 
zuelan Sun Oil Co. would be the operator 
for itself and four other participants: 
I.V.P., Venezuelan Atlantic Refining Co., 
Texaco Maracaibo, Inc., and Texaco Sea- 
board, Inc. The plant, which would be 
completed in 1970, would be of single 
train design and would use natural gas 
from Lake Maracaibo oilfields for its 
feedstock. 

Plans for at least one other chemical 
fertilizer plant were being considered at 
yearend 1967. This project would involve 
a consortium consisting of 1.V.P., Colom- 
bian, and Dutch interests and would be 
the first concrete result of a petrochemical 
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integration agreement signed by Venezuela 
and Colombia. The plant was originally 
planned for Barranquilla, Colombia, but a 
reevaluation of the quantities of natural 
gas available for feedstock from the near- 
by El Dificil gasfield revealed a much 
smaller potential than initially estimated. 
Most of the production from Venezuela’s 
planned additional chemical fertilizer 
capacity would be for export, primarily to 
markets in the Western Hemisphere. Con- 
sequently, the expansion of similar facilities 
elsewhere in the Hemisphere could delay 
or even Cause the cancellation of one or 
more of Venezuela's fertilizer projects. 


Magnesite.—A survey made by the 
Ministry of Mines and Hydrocarbons in 
cooperation with the Venezuelan Develop- 
ment Corp. and the owners of the Loma 
de Guerra magnesite properties on Mar- 
garita Island off Venezuela's northern 
coast was completed during 1967. Results 
of this survey indicated recoverable reserves 
at 5 million tons of raw magnesium car- 
bonate. A Canadian firm, Prospection, Ltd., 
was given a contract to determine the 
feasibility of mining these deposits. 


MINERAL FUELS 


output increased slightly 
under the production 
1963. The State of 
Tachira continued to be the source of 
almost all output, and C.A. Minas de 
Carbon de Lobatera was the principal pro- 
ducing company. 

A Government commission, appointed to 
resolve the question of activating the 
C.V.G. coal mines at Naricual, published 
its findings at the end of 1967. This report 
concluded that it was economically justi- 
fiable to utilize Naricual coal in the pro- 
duction of coke for use by Venezuela’s iron 
and steel industry. It recommended that 
the mines be reactivated, that a coking 
plant be built, and that the responsibility 
for the mines be taken from C.V.G. and 
assigned to a government entity not in- 
volved in the manufacture of iron and 
steel. 


Petroleum and Natural Gas.—After a 
decline of almost 3 percent during 1966, 
Venezuela es crude oil production rose 5 
percent to 3,542,000 barrels per day in 
1967. Companies owned by U.S. firms 
produced approximately 73 percent of the 
total 1967 output with Creole Petroleum 
Corp., a subsidiary of Standard Oil Co. 


Coal.—Coal 
but remained well 
peak recorded in 
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(New Jersey), alone accounting for 39 
percent. 

The output of natural gas continued tə 
rise, increasing about 11 percent to 4,427 
million cubic feet per day during 1967. 
Most of the natural gas produced was 
from oilfields. Output of natural ga; liquids 
increased by 1,372,000 barrels during the 
year. 

In contrast to increased production, 
proved reserves of crude oil declined 937 
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million barrels to a reported total of 
15,932 million barrels at yearend 1967. 
Proved reserves of natural gas, as cf the 
same date, totaled 27,833 billion cubic 
feet, 1,344 billion cubic feet less than at 
yearend 1966. These decreases were largely 
a reflection of the decline in exploratory 
activity. Geologic and geophysical] explora- 
tion and exploratory, development, and in- 
jection drilling activities were as follows: 


1966 1967 
Geologic and geophysical exploration: 
Geologic aurveving. ooo ooo o party months. . 5.8 4.2 
Seismic surveying. --- ooo o 8.3 5.6 
Structural drillng -._ -2 -2-2-2-4 ---242-4- aM da... 5.5 5.1 
AAA A A A E A do... 19.6 14.9 
Drilling: 
Wells drilled: 
Exploratory: 
¿Y EE number. - 58 45 
DOTY Ses A A eee ee do. __- 32 81 
elle ée H EE do 90 76 
Development: SE SC 
Ee EE Ee do 290 232 
OY ae Aiea A ee ese ae eee ee eee do. 14 11 
Subtotal. carrer dec seeds EE do...- 304 243 
Injection. 222a aa aaa 222 222o aoon aa e erra aenn o.. 9 
Ota EE wi Dis enn eee aaa _.do.._. 403 326 
Footage RT ii E A ES EE week mse feet.. 617,024 746,046 


Source: Ministerio de Minas e Hidrocarburos, Venezuela. Memoria y Cuenta, Año 1966 y 1967. Caracas, 


Venezuela, March 1967 and March 1968. 


Seismic activity during 1967 included a 
survey of the Gulf of Venezuela. This 
survey, requiring 1.3 party months of 
fieldwork, was performed under contract 
to C.V.P. by Western Geophysical Co., a 
division of Litton Industries. Western 
Geophysical conducted the survey using 
two marine crews equipped with its new 
“aquapulse” offshore seismic system which 
utilizes a nonexplosive, impulse sound 
source in place of conventional explosive 
charges. Binary digital recorders were used 
to record all seismic data which were then 
sent to Western Geophysical’s Houston, 
Texas, digital processing center. When 
computer processing is completed, C.V.P. 
will make the final data available to the 15 
private companies which participated in 
financing the venture. These companies will 
make use of this information ‘n formulating 
bids on service contracts covering explora- 
tion and production in the Gulf of Venez- 
uela. 


The capacity of gas injection fac:lities 
was increased by 254 million cubic f-et 
daily to a total of 3,084 million cubic feet 
per day in 1967. Gas injection during the 
year was at an average rate of 1,984 cubic 
feet daily. Water injection Capacity was 
raised 289,000 barrels per day to a total 
of 1,122,000 barrels daily by yearend 1967, 
and the average injection rate during the 
year was 800,300 barrels per day. 

Refinery output averaged 1,164,000 bar- 
rels daily in 1967, down slightly from the 
previous year. However, refining capacity 
increased 125,300 barrels per day during 
1967, mostly as a result of the expansion of 
existing refineries by Cia. Shell de 
Venezuela, Ltd., Creole Petroleum Corp., 
and C.V.P. The only new plant placed on 
stream was the small, 5,400-barrel-per-day 
Sinclair Venezuelan Oil Co. refinery at 
Barinas. 

Under terms of an agreement negotiated 
with the Ministerio de Minas e Hidro- 
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carburos, Creole is to invest $120 million 
in a residual fuel oil desulfurization project 
at its Amuay refinery in return for certain 
tax concessions such as the continuance of 
agreed reference prices for residual fuel 
oil through 1976 and accelerated deprecia- 
tion of desulfurization facilities. Output 
capacity of these facilities is to be approxi- 
mately 150,000 barrels per day of residual 
fuel oil with a maximum sulfur content of 
l percent by weight. Agreement had not 
been reached at yearend on terms of a plan 
for Shell to construct a 50,000-barrel-per- 
day residual fuel oil desulfurization plant 
at its Cardón refinery. 

The total length of petroleum and nat- 
ural gas pipelines in service was extended 
only 153 kilometers during 1967. Data on 
the length of pipelines in operation at 
yearend were as follows: 


Type of line Total length 


(kilometers) 


Crude oil: 
PON Kei ear oe eles 3,310 
Secondary - o ooo. 2,807 
Subtotal- -2-22-2222 = 6,117 
Refined products... 02. 395 
Natural CA A 2,271 
Otel AAA AA 8,783 


Source: Ministerio de Minas e Hidrocarburos, 
Ehe Memoria y Cuenta, Afio 1967, March 


As a result of a gas supply contract 
signed at yearend 1967 between C.V.P. 
and Orinoco Mining Co., a 230-kilometer 
natural gas pipeline will be constructed be- 
tween Anaco and Puerto Ordaz. This line 
will have a 20-inch diameter and a capacity 
of 150 million cubic feet per day. 

The installation of facilities for cold- 
storage and  ship-loading of liquefied 
petroleum gases at Shell’s Puerto Miranda 
terminal on Lake Maracaibo was com- 
pleted during 1967. This petroleum 
terminal, with a tanker-loading capacity of 
over 1 million barrels per day, is the 
largest in the Western Hemisphere. Lique- 
fied petroleum gas facilities installed at 
Puerto Miranda included a butane and 
propane refrigeration system, two insulated 
storage tanks with a combined capacity 
of 112,000 barrels, and 1.6 kilometers of 
polyurethane-insulated pipeline connecting 
the tanks with the tanker-loading pier. 
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A mission from the Philadelphia, Pa. 
public gas service has been negotiating 
with C.V.P. regarding a scheme to liquefy 
Venezuelan natural gas for shipment to 
that city as a solution to the atmospheric 
pollution problem caused by the burning 
of high-sulfur residual fuel oil. It has 
been estimated that a plant to liquefy 500 
million cubic feet of gas per day would 
cost $100 million, and the two tankers 
required for transport would cost $60 
million. 

Venezuelan Government planners con- 
tinued to view the expansion of the petro- 
chemicals industry as one of ‘the chief 
means of achieving a more diversified 
economy, and construction was initiated 
or agreement reached on several petro- 
chemicals projects in addition to those 
summarized previously under “Fertilizer 
Materials.” 

Construction was in progress during 1967 
on the petrochemicals plant of Química 
Venoco at Guacara, near Valencia. Quí- 
mica Venoco is owned 55 percent by 
private Venezuelan investors and 15 per- 
cent each by Phillips Investment Corp., 
Inversiones Shell, and I.V.P. This plant 
is scheduled to begin operations in 1968 
with a capacity to produce 15,000 tons 
annually of dodecylbenzene, a product 
used in processing detergents. Indications 
are that 65 percent of the plant's pro- 
duction would satisfy domestic demand for 
dodecylbenzene and that the remaining 
output would be exported. 

In February 1967, a contract was signed 
between I.V.P. and Allied Chemical Corp. 
to form a petrochemical] enterprise at 
Moron for the annual production of 15,000 
tons of ammonium sulfate, 2,500 tons of 
hydrofluoric acid, and 3,000 tons of flu- 
orinated hydrocarbons. Participation in 
this joint enterprise, which will operate 
under the name of Quimica Carabobo, 
C.A., was set at 50 percent for each com- 
pany. Plans called for the plant to begin 
operating before the end of 1968. It was 
expected that 70 percent of the plant’s 
production could be marketed domestically. 

Late in 1967, I.V.P. announced that 
engineering work on the El Tablazo petro- 
chemicals complex would begin during 
1968, In this connection, bids were ac- 
cepted by I.V.P. during 1967 for the con- 
struction of a plant to produce 150,000 
tons annually of ethylene and 85,000 tons 
per year of propylene from natural gas. A 
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contract signed between I.V.P. and the 
Union Carbide Corp. established Unicar 
Petroquimica, C. A., which is to construct 
a 50,000-ton-per-year polyethylene plant a‘ 
El Tablazo. Also under considerat'on for 
location in this petrochemicals complex 
were a polyisoprene plant with an annual 
capacity of 30,000 tons and a 40,000-ton- 
per-year synthetic rubber factory. Ethylene 
and propylene produced by I.V.P. would 
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serve as the principal feedstock for the 
polyethylene, polyisoprene, and synthetic 
rubber plants. None of the projects planne] 
for El Tablazo, including the chemical 
fertilizer plants described previously, are 
scheduled to be completed before 1969 or 
1970, and it is considered possible that 
completion dates for some of the plants 
might be even later. 
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The Mineral Industry 


of Yugoslavia 


By Roman V. Sondermayer ` 


Yugoslavia in 1967 continued to be one 
of Europe’s leading nonferrous metal pro- 
ducers in spite of a leveling off in its min- 
eral production. The more important min- 
erals produced were antimony, barite, 
bauxite, chromite, copper, feldspar, lead, 
magnesite, pyrite, silver, and zinc. Difficul- 
ties including electric power shortages, low 
productivity, mine closures, and manage- 
ment deficiencies slowed mineral industry 
growth to minimal levels. 


The value of the country’s mineral out- 
put remained the same as in the past, 
about $640 million. The mineral industry 
contributed about 9 percent to the gross 
national product (GNP) and employed 
about 232,000 persons or 6.7 percent of the 
total work force of the country in 1967. 
Although a significant exporter of min- 
erals, Yugoslavia had a negative trade bal- 
ance of $162.3 million in mineral commod- 
ities during 1966, the latest year for which 
trade data are available. 


The impact on the nation and of its 


mineral industry of economic reforms 
adopted 2 years ago can be assessed only in 
broad terms. Under the influence of the 
reforms and implementing measures, the 
growth of demand and production slowed 
considerably. Industrial production did not 
increase and there is evidence of the accu- 
mulation of stocks of finished products. In 
spite of these facts, it appears that the 
overall economic effect has been positive. 
In the mineral industry, reforms stimu- 
lated higher productivity, the closing of 
uneconomic mines, the layoff of excess 
miners and reduced production as unprof- 
itable operations were closed. The areas 
most affected were those that were artifi- | 
cally subsidized during the period of cen- 
tralized planning, such as lignite mining. 
These can be considered as positive devel- 
opments, but if the stagnation of mineral 
output levels continues and strict invest- 
ment policy curtails development of new 
facilities, the consequences could be seri- 
ous. 


PRODUCTION 


In Yugoslavia efforts to maintain or in- 
crease mineral output, tight investment 
policy and general economic difficulties of 
the country necessitated better utilization 
of existing facilities rather than construc- 
tion of new plants. The closing of unprof- 
itable mines and switching to opencast 
mining whenever possible was common. 
Mass production of ore in both under- 
ground and opencast mining was used on 
a larger scale than in 1966. 
= Petroleum production and refining, al- 
though modest by world standards, was 
generally performed by modern and effi- 
cient methods. All three primary methods 


of oil production (flowing, pumping, and 
gas lifting) were used and secondary re- 
covery methods (repressuring and water 
flooding) were widely employed. Hydrau- 
lic fracturing and chemical methods for 
stimulating production became everyday 
practice. Equipment and plants in the 
petroleum industry were generally modern 
and operations highly automated. In other 
branches of the mineral industry, the level 
of automation and mechanization was not 
considered satisfactory. 


1 Foreign mineral specialist, Division of Inter- 
national Activities. 
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Table 1.—Yugoslavia: Production of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Electrolytic- -2222222222 
Semimanufactures 2 
Chromium: 


Pig TON. asa 

Ferroalloy8- --------------------- do...- 

Steel 1mngots do 

Rolled pGrodueta? __----------- do 
Lead: 


Rolled products. _._....._.....-_-_.-... 
Manganese ore 


Mercury: 


NICO) EE 76-pound flasks. _ 
Selenium -2-222222 kilograms. ` 
IK EE thousand troy ounces. . 
Tungsten, concentrate, gross weight 
Zinc: 

Metal content of ore 

Concentrate.. 

Smelter 2. oo 

Electrolytic 2.222 

Rolled products 

Nonmetals: 
SE 


Barite, crude 
Cement: 


Lime: 


Mineral fertilizers: 

Phosphatic 2.. thousand tons. . 

A A A 
Pyrites (concentrates, gross weight) 
Refractories: 

Fire clay: 


o em mm ep wm om wm ee 


See footnotes at end of table. 


1963 


253 , 407 
8,232 
104,486 
2,825 
2 


E 
29,885 


138,046 
39,330 


731 
347 
356,459 


210,346 
39,393 


155, TE 


1964 


1,293 
87,912 
34,763 
46,716 


124,965 
7 


52, ,145 


88,358 
52,591 
106,773 


2,307 
1'026 
1,677 
1'204 


2,364 
113,105 
134,398 
117,224 
101,085 

19,445 

7,784 


242,699 
17,318 
3,828 
4,037 
121 


91,801 
132,711 
25,290 
19,222 
12,233 


264,780 
8,419 
101,670 


3,018 
21 
33,794 


154,739 
44,314 


907 
129,229 
11,660 


968 
421 
427,802 


232,354 
43,520 


497,420 

32,068 
177,933 
254,129 


1965 


1,574 
95,424 
41,318 
52 , 999 


127,044 
7,602 
2,768 
1,541 


41 


0 

103, 911 
2,504 
1,115 
60 
1,769 
1,188 


2,358 


r 106,251 


126,444 
116,166 
101,504 


16,258 
8,097 


264 , 086 
16,419 
7,911 
4,148 

e 130 


91,819 


14, 015 


230,724 
9,603 
97,110 
3,078 
25 
55,935 
167,204 
40,260 
1,113 
165,988 
53,890 
801 


461 
406,773 


245,080 
46,590 
525,941 


281, ,161 


1966 


1,887 
95,299 
42,022 
57,281 


117,296 
6 


2,645 
“108 
41 


5,624 
62,222 
257,207 
r 71,341 
62,920 
55,906 


272,360 
15,896 
9,325 
3,651 


85,241 
r 130,315 
28,159 
22,930 
15,632 


205,110 
0 


80,189 


"3,211 
"21 
41,570 


r 168,694 


40,968 


378,134 


247,244 
46,314 


1967 » 


2,131 

e 96,000 
44,574 
55,679 


111,142 


9,821 


e 275,000 
15,890 

e 10,000 
3,075 


we wm en œ 


e 86,000 


e 131,000 


e 170,000 


e 41,000 


e 424,762 


e 27,000 


e 160,000 
NA 
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Table 1.—Yugoslavia: Production of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


Nonmetals—Continued 
Salt: 


oal: 
Bituminous. -------- thousand tons. _ 
DFO WN =p tine e cod ee Es usas 
Liente do 
A AA 
Coke: 
Metallurgical_____......_ thousand tons. - 
e EEN do 
Gaswork.---.-----2-------------—- do___- 
Manufactured gas________- million cubic feet. _ 
Natural enn ----------uMM do___. 
Petroleum: 
Crude____.__--_---_.--- thousand tons.. 
Refinery products: 
asolne o 20000 do.... 
Kerosine do 
Diesel fuel... ..-..---..----. do 
Lubrieanta `. do 
Heating ol __.-..-.-.-.-.---. do. 
Carbon back `, 
Bitumen. ooo. thousand tons. . 


P Preliminary. 

r Revised. e Estimate. 

1 Including aluminum alloys. 
2 Including copper alloys. 

3 Including pipes. 


NA Not available. 
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1963 1964 1965 1966 1967 P 
32 ,618 52,748 40,338 34,283 e 38,000 
133,934 131,230 133,241 180,221  *130,000 
512,725 677,592 736,115 712,439 «710,000 
1,286 1,262 1,169 1,150 908 
9,945 10,715 10,509 10,079 9,023 
16,191 17,534 18,279 18,080 16,535 
5,899 3,963 22,667 23,215 e 24,000 
1,009 1,089 1,153 1,165 e 1,219 
81 70 100 62 e 60 
17 17 14 r11 e 10 
1,964 2,144 2,263 2,212 e 2,200 
7,131 10,224 12,317  r14,207 16,313 
1,611 1,799 2,063 2,222 2,374 
344 385 546 788 886 
89 93 82 94 94 
618 701 890 1,142 1,389 
112 126 134 160 318 
480 683 1,148 1,764 1,816 
4,281 4,907 5,099 6,560 e 6,500 
120 151 112 140 e 150 


4 Included with “smelter” zinc above in arriving at total smelter zinc listed for Yugoslavia in world produc- 


tion of smelter zinc. 


5’ Includes shamotte, magnesite, chrome-magnesite, other refractory materials, and silica bricks. 


TRADE 


Although complete 1967 trade returns 
for Yugoslavia were not available in time 
for inclusion in this chapter, it is evident 
that mineral commodities occupied as im- 
portant a position in total trade as they 
did in 1965 and 1966 when their relation- 
ships to total commodity trade were as fol- 
lows: 


Value (million Mineral 
dollars) | commod- 
ities’ 
Mineral share of 
commod- Total total 
ities trade (percent) 
Exports: 
1965_______- 173.6 1,091.8 15.9 
1966_______- 204.1 1,220.1 16.7 
Imports: 
1965_______- 299.5 1,288.5 23.2 
966----.-.-.-- 366.4 1,575.4 23.3 
Trade balance: 
965--_-._.- —125.9 —197.2 XX 
1966_______- —162.3 —855.3 XX 


XX Not applicable. 


West Germany was the foremost recip- 
ient of Yugoslavian mineral commodity ex- 


ports in 1966 receiving goods valued at 
$25.4 million while the U.S.S.R. randed a 
close second ($24.6 million), Italy third 
($22.3 million), and the United States 
fourth ($21.9 million). The U.S.S.R. was 
by far the first-ranked source of the coun- 
try's mineral imports, supplying materials 
valued at $70.9 million in 1966, followed 
by Czechoslovakia ($36.6 million), Italy 
($28.7 million), the United Kingdom 
($27.7 million), and the United States 
($24.9 million). 

The largest commodity group among 
Yugoslavia’s mineral exports was non- 
ferrous metals, with a reported value of 
$80.6 million, followed by iron and steel 
($40.1 million), and petroleum and its 
products ($19.9 million). Among Yugo- 
slavia’s imports, iron and steel was the 
largest commodity group, accounting for 
$147.1 million, and petroleum and its pro- 
ducts ranked second with a balue of $49.9 
million. 


854 


Table 2 
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.-—Yugoslavia: Exports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 
Aluminum: 
Bauxite 


Scrap and Dlinges 
Aluminum unwrought 


Concentrate. .-------------------- 
Copper: 

Scrap and filings.----.-.--.----.-- 

Alloys unwrought. .-.------..-.-.--- 

Semimanufactured products. ..-...- 


Iron and steel: 


Steel ingots and billets 


Semimanufactured products: 
Hhanen. ee 


Plates and sheets.___.______-.- 


Hoop and etrp 
Railway rails and accessories... 


Wire, excluding wire rods.....- 


Tubes and oipesg 


Iron and steel castings. ..-....-. 


Cable Jead 22000... 
Semimanufactured products.._.-._... 
Mercury, metal. ` 76-pound flasks. ._ 


Zine: 
Concentrates 


Electrolytic 


Semimanufactured products and 
powder 


Nonmetals: 
Asbestos, fiber and our... 
Barite, raw and ground 
Bentonite 


See footnotes at end of table. 


1965 


1,162,107 


11,602 
2,422 
1,180 

21,659 


2,297 


1,192 
12,460 


589 
25 
18,366 


25,825 


69,507 
3,860 


25,082 
5,900 


73,157 


9,257 


13,775 


20,415 
2,873 


1966 


1,492,271 


13,020 
148 
1,673 
18,127 
2,012 


47 


10,388 


224,695 
52,417 
1,978 


14, 214 


10,754 
5,325 


12,139 


1,723 
47,883 
13,699 


1,310 


Principal destinations, 1966 


West Germany 649,856; U.S.S.R. 
357,916; Italy 248,835; Fast Germany 


98,568 

i 5,142; Netherlands 3,079; 
U.S.S.R. 1,898. 

All to Switzerland. 

Italy 1,655. 

United States 5,994; India 3,082; 
Czechoslovakia 2,267; Poland 1,341. 
United States 1,254; Poland 400; West 
Germany 180. 
West Germany 19; 


United States 10; 
Netherlands 10. 


Czechoslovakia 12,570; Greece 500. 


All to Italy. 

ltaly 108; Sweden 13. 

U.S.S.R. 6,189; Italy 4,701; United 
States 3,816; West Germany 3,779; 
India 2,368. 


Italy 5,242; West Germany 3,993. 

Italy 7,977; United States 5,044; West 
Germany 3,526; Austria 3,234. 

All to Italy. 


U.S.S.R. 30,024; Italy 12,009; West 
Germany 8,509; Poland 6, ,368 

Italy 6,881; West GE 2,605; 
Czechoslovakia 1,791. 

Rumania 481. 

Rumania 30,448; Italy 4,718; East Ger- 
many 1,000; Bulgaria 519. 

Iran 1,553; Cuba 1,432; West Germany 
1,164; Italy 1,120. 

East Germany 26,453; West Germany 
10,898; Czechoslovakia 9,695; Italy 


7, 394. 
Poland 3,146; West Germany 2,668; 
past Germany 2,060; Czechoslovakia 


United States 25,005; U.S.S.R. 14,969; 
India 1,925; Italy 1,895. 

United Kingdom 1,008; Switzerland 350; 

nited 265; Austria 262. 

Ge Kingdom 2,315; Austria 1,788. 


United States 6,120; U.S.S.R. 2,900; 
West Germany 2 ,379; United King- 
dom 2,292. 


France 4,327; Poland 2,319; United 
Kingdom 2, 144. 

Italy 3,397; "Switzerland 604; United 
States 600; Indía 304; Czechoslovakia 


West Germany 6,040; France 1,509; 
Denmark 1,436; United States "997; 
Czechoslovakia 700. 


United States 1,467; Japan 150. 
U.S.S.R. 29,805; one 12,640. 
East Germany 4,797; Czechoslovakia 
4,232; West Germany 2,228. 
Bulgaria 630; East Germany 440; 
ungary 240. 
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Table 2.—Yugoslavia: Exports of selected mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Nonmetals—Continued 
Cement: 
Portland Nee 180,760 143,132 Libya 60,050; Ivory Coast 48,200; 
Malta 17,628; Kuwait 9,500. 
OUNCE Ee ee eet eer 58 ,807 46,128 Sudan 25,300; Italy 4,900; United States 
3,895; West Germany 2,615. 
Diatomite- AAA 3,630 3,561 Greece 1,474; West Germany 1,108. 
Feldspar---------------------------- 25,176 20,379 Poland 8,664; East Germany 6,735; 


Gëtter 2,664; Italy 960; Hungary 
43. 
Fertilizers, manufactured: 


AA A 422 6,020 Cyprus 5,000; Czechoslovakia 480; 
West Germany 350. 
PhosphatiC: --------------------- 214,153 354,481 Poland 162,110; Bulgaria 85,707; United 
Arab Republic 33,796; Italy 30,537. 
ire clay: 
Räv ecoa o ba 3,812 1,478 Italy 1,441. 
Calcined- ----------------------- 5,099 ere 
Lime: 
Caleined A E 3,627 1,360 All to Italy. 
Hydrated MA ecu eee 1,550 1,275 All to Libya. 
Magnesite: 
TT he eee ee te see 4,047 2,855 eras 1,390; Poland 1,315; Bulgaria 
5. 
CalCineG oc cuisine a al 21,847 17,068 Poland 5,803; Netherlands 4,971; West 
Germany 1,575; East Germany 1,518. 
elo WEE 95,184 83,088 United States 17,956; Ireland 16,661; 
one 15,860; Italy 12,451; Canada 
282. 
Pyrites, Gopncentrgates ooo... 161,592 190,151 Greece 81,294; United Arab Republic 
38,480; West Germany 29,494; 
Czechoslovakia 14,990. 
Refractories: 
Shammot bricks, tiles and others. ` 8,190 10,845 Poland 5,553; Czechoslovakia 3,324; 
Greece 853. 
Dinas, bricks, tiles......._.....--- 10 15 West Germany 8. 
Silica, bricks, tiles `. ----------- 96 NA 
Magnesite, bricks, Oe `... 26 , 849 21,752 Rumania 9,804; Poland 3,937; West 


ee 3,676; France 932; Italy 
Chrome-magnesite, bricks tiles, and 


Other A ee eet 20 , 958 12,173 West Germany 3,141; Rumania 2,024; 
Italy 1,818; Sweden 1,258; Poland 
1, 
Other refractory bricks, tiles and 
A AA 1,470 3,760 Italy 2,232; Poland 1,526. 
Mineral fuels: 
Coal: 
Bituminoug ----------------- 3,158 3,567 Greece 2,000; Italy 960. 
Düst sis is he as tío de a 82,326 81,832 Italy 80,870. 
e A A A 21,532 4,392 Austria 4,153. 
DU us oi ca cia eg 20 AU to Italy. 
BT EE 23,509 23,852 Italy 23,229; Austria 563. 
Gas, liquefied- ``- -2222-22-2222 3,422 6,312 Austria 4,828; Italy 1,571. 
Petroleum: 
CPU E A edn eh 144,727 324,017 Austria 321,236; United Kingdom 2,781. 
Refined products: 
Gasoline oo oo 57,647 181,533 United Kingdom 109,258; Italy 47,504; 
Austria 23,953. 
White spirit, kerosine.._.__..... 9,979 13,308 United Kingdom 2,676; U.S.S.R. 2,572; 
EE 2,557; United States 
Distillate fuels ` 41,128 286,707 West Germany 109,819; United King- 


dom 63,909; Italy 49,200; United 
States 33,079. 


Residual fuel ole `. 115,200 317,094 Italy 200,073; Austria 55,172; United 
Kingdom 33,825; Greece 27,212. 
Lubrieanta ----------------- 52,726 43,551 India 43,549. 
Other products... .------------. 431 819 Italy 759. 
Total refined products. _.-..-. 277,106 848,012 Italy 297,537; United Kingdom 209,668; 
Ree Germany 109,989; Austria 


r Revised. NA Not available. 


856 


MINERALS YEARBOOK, 1967 


Table 3.—Yugoslavia: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


1965 


1966 


Principal sources in 1966 


Metals: 
Aluminum: 
TK At EE 
Unwrought 1 2 -2-2-2-2 -------2---- 
Semimanufactured products. ..._._.. 


Antimony ore and concentrate. -.....- e 
Chrome ore 


Alloys upnerought 
Scrap and filings- .--...........-..- 
Semimanufactured products!_..... 


Tron and steel: 


Ferroalloy8. - -.--------oo0200--- 
Ingots and billets_.____.__________-- 


Semimanufactures: 


Hoops and strips.___________- 


Railway rails... 
Wire, excluding wire rods______ 


Tubes and pipes_____________- 


Castings and forgings 


o A A O ae 
Refined A 


Manganese: 


Unwroughbt. -- ooo... 
Nickel: 
Unwrought and alloyed.-..._...... 


Semimanufactured products__._._._.. 
Rutile and titanium ores 


Tin: 
Unwrought.._.........-. long tons. - 
Semimanufactured products_do_._.__ 
Tungsten concentrates____.__________-- 


Vanadium-tantalum and zirconium ores 
and concentrates- --------------- 
Zinc: 
Conceentrate ooo ooo... 


Ores and concentrates of other unspeci- 
fied nonferrous metals._.__..._.....- 


| See footnotes at end of table. 


3,393 
19,862 
1,176 


134 
54,719 
25 


1,834 
4,444 


11,456 
2,159 


363 , 909 
99,062 
224,887 
1,998 
45,717 


ee SRS cr 


— eeeeg 


111,978 
405,091 
47,114 


977 
19,409 
23,811 


3,032 
611,412 
2,650 


317 
48 


44,113 
76 


7,155 
26,119 
1,207 


163 
40,168 
29 


5,910 
3,590 


4,285 
4,915 


393.107 
120,388 
246,324 
1,580 
55,016 


185,503 
478,818 
74,897 


3,364 
32,612 
45,984 


2,184 


823 , 362 
8 


1,589 


35,056 
111 
514 


123 
1,870 


1.377 
35 
NA 
1,008 


1,672 
245 


NA 


British Guiana 3,719; Greece 2,287; 
Italy 1,138. 

U.S.S.R. 18,026; United States 2,489; 

_ Norway 2,323; Austria 1,237. 

West Germany 435; Austria 284; Italy 
237; United Kingdom 92. 

All from Turkey. 

Albania 39,342; > Turkey 826. 

Belgium 28. 


United Kingdom 3,684; Chile 1,514; 
United States 499. 

Chile 2,175; United Kingdom 911. 

United states 4,172. 

Chile 1,867; East Germany 786; Bel- 
gium-Luxembourg 601; Italy 482. 


India 357,547; Sudan 35,560. 

United States 114,447; Tunisia 4,084; 
Lebanon 1,857. 

U.S.S.R. 134,036; Czechoslovakia 
65,649; Bulgaria 23 ,430. 

U.S. S.R. 578; West Germany 393; 
United States 190. 

Rumania 38,857; Bulgaria 14,027. 


Czechoslovakia 61,373; U.S.S.R. 23,867; 
East Germany 22,198; Rumania 


20,983. 
U.S.S.R. 76,076; Poland 70,503; Czecho- 
slovakia 59,607; Italy 58,963; France 


»295. 

Czechoslovakia 49,324; Hungary 6,849; 
Italy 4,059; Poland 8,646; West Ger- 
many 3,126; U.S.S.R. 3,116. 

Me Germany 2,983; East Germany 


160. 

Czechoslovakia 15,728; West Germany 
8,394; Austria 3,088; U.S.S.R. 2,377. 

Czechoslovakia 10,752; United King- 
dom 8,075; Hungary 7,224; West 
Germany 6,169; Italy 5,571. 

West Germany 910; Austria 530; Italy 
289; Poland 194. 


All from United Kingdom. 

Canada 827; Ceylon 600; Cyprus 474; 
United States 464. 

All from Bulgaria. 


ee U.S.S.R. 10,815; Morocco 
U.S.S.R. 61; Netherlands 25. 


United Kingdom 305; U.S.S.R. 100; 
Canada 54; United States 27; West 
Germany 25. 

West Germany 52; Italy 16. 

Australia 1,261; West Germany 459; 
U.S.S.R. 150. 


United Kingdom 908; Malaya 199. 
West Germany 19: United Kingdom 14 


All from Iran. 
Bulgaria 1,442. 
wen Germany 146; United Kingdom 
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Table 3.—Yugoslavia: Imports of selected mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources in 1966 
Nonmetals: 
Abrasives, natural. ..................- 271 462 Italy 179; West Germany 82. 
Asbestos. - -------------------------- 12,945 13,376 U.S.S.R. 7,392; Canada 3,264; Repub- 
lic of South Africa 1,906. 
Bentonite- -------------------------- 6 Bee 
lair Natural A See 607 1,373 Turkey 1,150; United States 228. 
ement: 
Portland__.._....--------------- 563,171 572,730 Hungary 246,510; Rumania 227,295. 
Others: os el we la 106 936 Belgium 700; West Germany 100. 
Chälk eee ta td tés ade e meg Se 167 157 East Germany 125. 
Cryolite, natural. -------------------- NA 10 All from Italy. 
Fertilizers: 
Natural phosphates, raw__.______- 471,843 688,281 age Jordan 208,303; Israel 
Potash, raw. ooo. 5,760 dee 
Natural sodium nitrate 3,500 es 
Manufactured: 
EEN 253,189 422,861 Austria 148,424; Italy 107,914; Switzer- 
land 106,931. 
Phosphatic. ---.------------ 9,190 11,303 All from United Arab Republic. 
Potassic--------------------- 202,638 309,799 East Germany 132,574; U.S.S.R. 97,789; 
Italy 57,625. 
êd- oo Sel i 13,890 EE 
Fire clay: 
Ee et 11,190 11,467 Czechoslovakia 8,757. 
Burned iu. a at 31,711 30,265 Czechoslovakia 21,708. 
Fluorite natural_ `.. -_----------------- 3,279 3,529 East Germany 1,513; Bulgaria 1,131. 
Fluorspar, raw__....----------------- 204 711 East Germany 437. 
Graphite: 
All kinds. -- o coco 1,047 934 Austria 501. 
E A e Oe ge me ee Ree cece 27,562 23,370 Czechoslovakia 16,813; Fast Germany 
3,769; Greece 1,435. 
Magnesite, calcined _--------------- as 25 All from Austria. 
Magnesite, sintered- --_-------------- 100 eho 
Mica, all Kinds -------------------- 1 6 United Kingdom 4; India 2. 
Refractory bricks: 
Shamotteo.nncas oscar 5,699 7,584 ere Germany 5,548; Poland 661; Italy 
SAA 774 459 Belgium 179; Poland 129; West Ger- 
many 105. 
Magnesite.. --------------------- 7 323 All from Poland. 
Others -orse pg e i es 2 ,329 1,763 France 414; West Germany 337; Poland 
331; Italy 215; United Kingdom 204. 
Saho EE 161,782 166,615 Rumania 116,499; Tunisia 19,927. 
SH 15,427 14,423 France 6,244; Greece 5,627; 
Tale, natural. cnc sida 9,888 1,604 Czechoslovakia 1,082; India 200. 
Mineral fuels: 
lee natural... ----------------- 55 1,337 Rumania 1,027. 
oal: 
Antbhracite eee 151,947 134,849 U.S.S.R. 134,267. 
Bituminous: 
Coking---------------------- 1,419,504 1,506,078 U.S.S.R. 968,769; United States 537 ,249. 
(Wher sor tee e , 087 64,024 All from Poland. 
GAS usa dai we a ye 59,026 18,427 Poland 16,643; Czechoslovakia 1,784. 
PORO << ae a 40 40 All from West Germany. 
ae Briquet- -------------------- ae 13,131 All from U.S.S.R. 
oke: 
Metallurgical, all kinds..._..._...._ 85,654 180,802 Czechoslovakia 72,487; Poland 41,066; 
West Germany 13,214. 
Foundry _____________________--- 2,393 8,829 Czechoslovakia 7,272; Italy 993. 
Petroleum coke_______________--- 21,489 26,410 WC States 22,700; West Germany 
Other coke and coke briquet........- ab 32,096 United Kingdom 17,047; Austria 7,550; 
Poland 6,485. 
Petroleum: 
Crude sh. joes ia E as 1,107,004 2,202,197 U.S.S.R. 762,330; Iraq 750,818; Iran 
584,767; Algeria 80,664. 
Refinery products: 
Gusoltne o o 27,627 29,753 U.S.S.R. 20,963; United Kingdom 7,208; 
Italy 1,561. 
White spirit and kerosine _-_ 2,572 8,710 All from U.S.S.R. 
Distillate fuels.. - ...........-. r 100,583 117,549 Rumania 74,106; Bulgaria 29,908; 
United States 8,004. 
Residual fuel ole ` `, r 36,478 67,024 Romania 62,893; Greece 3,497; Italy 
Lubhricants. 202. r 29 230 47,731 Rumania 14,233; U.S.S.R. 7,266; United 
Kingdom 7,101; Italy 6,443. 
Mineral jelly and waxes___._._.. 6,374 7,043 U.S.S.R. 2,736; Rumania 2,169; East 
Germany 1,561. 
Other products except petro- 
leum coke... 172,073 107,516 Venezuela 35,897; United Kingdom 
31,309; Netherlands 16,243. 
Total ot a AGa 374,937 385,326 


NA Not available. 


r Revised. 


1 Including alloys. 
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COMMODITY REVIEW 


METALS 


Aluminum.—-Rich bauxite deposits were 
discovered on the Gulf of Maslenica in the 
Adriatic littoral. Reserves were estimated 
at about 10 million tons, in an area 10 
kilometers in diameter. 

A new bauxite mine started production 
on Volujak Mountain in Kosovo-Metohija 
Oblast. Reserves were estimated at 2.5 
million tons with an average AlsOs con- 
tent of 53 percent. 

Construction of the Titograd Aluminum 
Plant was still in planning and prepara- 
tory stages at yearend 1967. Negotiations 
with the International Bank and several 
foreign firms for a loan and know-how 
were not successfully concluded. The Tit- 
ograd plant will have an annual capacity 
of 200,000 tons of alumina and 50,000 tons 
of aluminum. Completion date was not set 
because of unsettled financing, but author- 
ities believe that 3 years will be required 
for construction. 

To strengthen and promote further 
development of the aluminum industry in 
Dalmatia and Hercegovina, the industry of 
Croatia organized the Jugal association. 
The decision of the Yugoslav Government 
to drop construction of the Mostar Alumi- 
num plant in favor of of the Titograd 
plant was not favorably received by the 
Croatian part of the aluminum industry. 
Jugal was pushing hard to get funds for 
the Mostar project and to develop new 
facilities in Dalmatia. 


Cadmium.—New zinc industry facilities 
at Celje and Kosovska Mitrovica are ex- 
pected to yield 200 tons of byproduct cad- 
mium annually, raising the country’s total 
output to 220 to 250 tons per year, all 
obtained as a zinc industry byproduct. 


Copper.—In addition to expanding facil- 
ities at Bor and Majdanpek, intensive 
exploration for copper was carried out in 
Eastern Serbia during 1967. As a result a 
large deposit of copper was discovered near 
the village of Veliki Krivelj, not far from 
Bor. Average copper content of ore is 0.4 
percent and ore reserves reportedly total 
200 million tons. 

Expansion of copper producing facil- 
ities at Bor and Majdanpek continued dur- 
ing 1967. When completed, annual electro- 
lytic copper output will reach 95,000 tons. 
Annual copper-ore productio: at the Maj- 


danpek open pit will be increased to 11 
million tons. Completion date for the sec- 
ond phase of the Bor-Majdanpek expan- 
sion is 1972. 

At the Bor copper mine, work has been 
started on opening a new section of the 
Coka Dulkan open pit. At the same time 
three new blind shafts were being driven 
in the underground part of the Bor 
mine. 

At the Bor smelter, a copper powder 
plant was commissioned with an annual 
capacity of 200 tons. The expansion of 
smelting and electrolytic facilities as well 
as the construction of a sulfurc acid plant 
continued. At Majdanpek construction of 
a new flotation plant was completed in 
the summer of 1967, and equipment from 
West Germany will be installed in the near 
future. 


Iron and Steel "The main problem of 
the Yugoslav iron ore industry continued 
to be beneficiation of Bosnian ores. The 
Demir Hisar and Tajmiste mines in Mace- 
donia with reserves estimated at about 100 
million tons will go into production in the 
first quarter of 1968. The two mines form 
the iron ore base for the new integrated 
iron and steelworks at Skopje, Macedonia, 
that started production on October 20. 
This plant has a 300,000-ton-per-year ingot 
capacity and corresponding rolling facili- 
ties. According to plans, annual production 
w'll be raised to 600,000 tons of steel and 
400,000 tons of rolled products by 1973. 

Reconstruction of the Smederevo Iron 
and Steel Works continued. Experts from 
the U.S.S.R. were building Yugoslavia's 
largest blast furnace, a 2,000-ton-per-day 
installation. Fuel for the works will be 
natural gas from Banat that will be deliv- 
ered by pipeline that was under construc- 
tion at yearend. 

The country’s largest integrated iron and 
steelworks, Zenica plant, will expand its 
annual capacity to 1.6 million tons by 
1970. The U.S.S.R. will provide the neces- 
sary equipment. At the same time the 
Zenica management closed plant 1 after 
30 years of service. Modernization of plant 
II has compensated for loss of this pro- 
duction capacity. 


Gold.—Gold production in Yugoslavia 
was a byproduct of nonferrous mining 
operations during 1967. To increase out- 
put, the Bor Combine, the largest gold 
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producer in the country, embarked on a 
thorough overhaul of the existing plant 
and construction of a new one which will 
be used for gold contained in quartz. The 
Trepta Lead and Zinc Combine produced 
gold at the Lece mine and in 1967 output 
was over 9,600 troy ounces. 


Lead and Zinc.—For the lead and zinc 
industry of Yugoslavia, 1967 was a signifi- 
cant year. The Trepía Lead and Zinc 
Combine commissioned a lead smelter at 
Zvečan and an electrolytic plant at 
Kosovska Mitrovica and financed large- 
scale exploration throughout Yugoslavia. 
The new Zvetan smelter with a capacity 
of 170,000 tons of lead annually, is the 
fourth largest lead smelter in Europe and 
one of the most modern. Loans from banks 
in the United Kingdom were used to pur- 
chase the equipment. The Kosovska Mitro- 
vica electrolytic zinc plant has an annual 
capacity of 40,000 tons of zinc, 110 tons of 
cadmium, and 75,000 tons of sulfuric acid. 
The most favorable areas located by the 
Trepía Combine's exploration activities 
were at Kopaonik and Besna Kobila moun- 
tains. 

The construction of a new lead and zinc 
smelter at Titov Vales was started. Author- 
ities in Macedonia decided to increase an- 
nual capacity of the plant from that pre- 
viously announced to 75,000 tons of lead, 
52,000 tons of zinc, and 120,000 tons of 
sulfuric acid. The equipment will be pur- 
chased in Great Britain. 

In Montenegro, near Mojkovac, develop- 
ment of the Brskovo Mine and construc- 
tion of its beneficiation plant were behind 
schedule at yearend 1967, and it was 
doubtful that production will start by 1970 
as originally planned. It is expected that 
three mines in the area, Brskovo, Igrista, 
and Zuta Prla will produce about 500,000 
tons of lead and zinc ore annually when 
construction is completed. 


Manganese.—Several million tons of 
manganese ore reportedly have been dis- 
covered near Buzin close to Bosanska 
Krupa. Facilities developed there are mod- 
est; the new beneficiation plant has a ca- 
pacity of 30,000 tons of raw ore per year. 
Near Kičevo in Macedonia deposits con- 
taining 6 million tons of manganese ore 
suitable for sintering were discovered. A 
mine and related facilities for production 
of 190,000 tons of raw ore and 75,000 tons 
of manganese sinter per year are planned. 


Mercury.—The Idria mine in Slovenia 
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remained Yugoslavia’s largest mercury pro- 
ducer, but owing to high demand, the old 
Avala mercury mine at Suplja Stena, near 
Belgrade was reactivated in October 1967. 
The known and developed ore reserves at 
Avala contain about 4,350 flasks of mer- 
cury and yearly output was set at 1,160 
flasks. The venture appears to be econom- 
ically sound because there will be minimal 
investment and exploration costs. 

Preliminary exploration around Gornji 
Vakuf in Bosnia lead to the discovery of a 
mercury deposit. Reportedly mercury metal 
reserves total 50,000 tons. 


Nickel After 4 years of exploration, 
establishment of Yugoslavia’s first nickel 
mine and facilities for nickel metal produc- 
tion appeared assured. The installations 
will be based on deposits amenable to 
opencast mining on Goles Mountain near 
Pristina in Serbia, with reserves that re- 
portedly total 7.5 million tons of ore con- 
taining 1.36 percent neckel. Plans call for 
an output of 3,500 tons of nickel per year. 


Rhenium.—In 1967 exploration by the 
Institute for Nuclear Raw Materials dis- 
covered rhenium in molybdenum ore from 
the Matkatica molybdenum mine which 
was Closed for 15 years as unprofitable, but 
may be reopened soon. Total reserve of 
rhenium was set at 40 tons. 


Uranium.—A new uranium ore deposit 
was discovered at Zirovski Vrh near Gor- 
enja Vas in Slovenia, between Skofija Loke 
and Idria. Of 21 holes drilled, 16 showed 
ore which averaged 1,200 grams of uran- 
ium per ton. 


NONMETALS 


Asbestos.—The Korlate Asbestos Mine 
near Raska in Serbia was being modern- 
ized during 1967. The most important 
aspects of the reconstruction were the addi- 
tion of a beneficiation plant, construction 
of roads on the mine property, and the 
purchase of cars and trucks. At yearend the 
drying plant in the beneficiation complex 
was completed. 

Facilities at the asbestos mine at 
Bosansko Petrovo Selo near Tuzla in 
Bosnia were being expanded during the 
year. When the modernization is com- 
pleted, annual ore output will be increased 
from 6,000 tons to 40,000 tons. 


Cement.—During 1967 domestic cement 
supply was inadequate, necessitating im- 
ports. Yugoslavia’s cement plants were in 
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most cases antiquated and were being mod- 
ernized during the year. 


The Dalmacija Cement Factory at Split 
was installing a new rotary furnace with a 
daily capacity of 1,000 tons. When modern- 
ization is completed, the plant will pro- 
duce 1.4 million tons of cement annually. 
West German and Yugoslav domestic in- 
dustry will provide the necessary equip- 
ment for the modernization. 


The cement plant at Podsused near 
Zagreb made arrangements for production 
expansion in 1967. The building industry 
will provide financing for expansion that 
will add 160,000 tons per year to plant 
output. 


The Beofin Cement Factory near Novi 
Sad was connected by a pipeline with gas- 
fields in Banat. Natural gas will become 
the principal fuel at this plant, which is to 
be expanded to a capacity of 820,000 tons 
per year by 1970. 


The Popovac Cement Factory near Par- 
acin in Serbia was also being reconstructed 
during 1967. The first phase of expansion 
will add another 105,000 tons to annual 
Capacity starting at yearend 1968. A second 
phase of expansion scheduled for comple- 
tion in 1970 will bring plant output to 
800,000 tons per year from the 1967 level 
of 345,000 tons. At the Usje Cement Plant 
in Skopje, a new section was completed 
bringing the annual capacity of the plant 
to 440-000 tons per year doubling its pre- 
vious capacity. 


Fertilizer Materials.—Recently con- 
cluded exploratory work on a phosphate 
deposit at Lisina, near the Bulgarin bor- 
der, reportedly has developed reserves of 
around 100 million tons of phosphorite, 
averaging 12 percent P20;. 


The Kutina Nitrogen Fertilizer Plant 
near Zagreb, began test production at the 
end of 1967. Normal production is sched- 
uled to start in the first half of 1968 at 
the annual output rate of 800,000 tons of 
fertilizers. Large reserves of natural gas 
and limestone in the area will provide ade- 
quate raw materials for the plant. 


Gypsum.—The gypsum plant at Kosovo 
near Knin in Croatia resumed production 
in February 1967, and a new mill was put 
into operation. In the fall of 1966 flooding 
damaged the plant severely, and while the 
damage was being repaired the factory was 
also modernized. 
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In Macedonia along the Raduša river, 
gypsum reserves amounting to 15 million 
tons were discovered. At yearend negotia- 
tions with several banks were underway to 
secure funds for construction of a gypsum 
plant at Debar. 


Kaolin.—Kaolin deposits were discov- 
ered near Valjevo in Serbia with reserves 
estimated at about 1 million tons. Explora- 
tion of the whole area between Valjevo 
and Belgrade for additional kaolin was car- 
ried out during the year but results were 
not announced. 


Lime.—A new 45,000-ton-per-year plant 
began production in Despotovac, Serbia, at 
the end of 1967. In Zabradje near Bor in 
Serbia a 25,000-ton-per-year lime plant 
went on stream in the fall of 1967. The 
output of this facility will be used by the 
copper flotation plant at Bor. 


Magnesite.—In the fall of 1967 the 
Brezak magnesite mine with an annual 
capacity of 90,000 tons of white magnesite 
was commissioned near Cacak in Serbia. 
The Magnacrome Refractory Factory at 
Kraljevo will be the principal user. 


Salt.—In the winter of 1967 after 
several years of construction, Tusanj, the 
first rock salt mine in the country was 
completed with the assistance of Polish 
experts. High water pressure required 
freezing of the ground for completion of 
shafts. In 1970 the mine is expected to 
produce 700,000 tons of salt per year. 


Tuff. Large deposits of tuff have been 
discovered close to Livno in Bosnia. The 
engineering staff of the existing Brown 
Coal Mine at Tušnica, will be in charge 
of a new open pit tuff mine which will be 
developed soon. Annual capacity of the tuff 
mine is planned at 20,000 tons. 


MINERAL FUELS 


While the petroleum industry made sig- 
nificant breakthroughs in the energy mar- 
ket, and the coal industry had several set- 
backs, coal remained Yugoslavia's principal 
energy source during 1967. Two years of 
economic reform led to larger consumption 
of imported solid fuels, domestic and im- 
ported liquid fuels, and domestic natural 
gas. 

The domestic coal industry, artificially 
supported in the past under centralized 
economic planning, retrenched and con- 
solidated on a more solid economic foot- 
ing. Several mines were closed, production 
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was lowered because of high stocks and 
low demand, and many miners were laid 
off. Only highly productive units could 
continue to operate profitably under the 
new rules of stiff competition. Because of 
large amounts of low-grade coals on hand, 
the industry was reconsidering its role in 
the new situation. Studies undertaken by 
coal producers indicated that conversion of 
lignite to higher forms of energy at or near 
the mine could hold the solution to pre- 
sent economic problems of coal. The latest 
plans stress mine mouth electric power 
production from lignite rather than coal 
gasification. 

The petroleum industry had a successful 
year in 1967, continuing to make impres- 
sive production gains in both the output 
of crude oil and natural gas and in the 
refining of derivatives. In addition, 1967 
saw important construction progress, after 
previous delays, on three refineries and the 
cross-country oil pipeline. However, there 
were complaints about the lack of intra- 
industry coordination in planning refinery 
expansion, and the continuing deficit be- 
tween domestic crude oil production and 
consumption. In 1967 domestic output cov- 
ered only about 50 percent of national 
crude oil consumption. However, the rela- 
tivity low refinery product consumption in 
Yugoslavia left some quantities for export 
and thus compensated in part for the cost 
of crude oil imports. 


Coal.—Coal output was 2.8 million tons 
lower than that of 1966, and the overall 
picture of the Yugoslavian industry was 
not bright. The lack of domestic coking 
coals has necessitated substantial imports. 

Lignite—New lignite reserves, estimated 
at 3 billion tons, were discovered in Yugo- 
slavia’s foremost lignite area, the Kosovo 
Basin, near the village of Kilna, Kosovo— 
Metohija Province, Serbia. Here, the seams 
were 40 to 70 meters thick at depths of 15 
to 20 meters. 

Development of a chemical industry 
based on Kosovo lignite continued, and the 
first semi-coke was produced from Kosovo 
lignite. Construction of a gasification plant 
at Obilic was underway and plans for a gas 
pipeline to the Skopje iron and steel plant 
were completed. After the arrival of equip- 
ment for the Velenje gasification project 
in Slovenia, the project was dropped as 
economically unsound. At yearend, since 
the available equipment could not be sold, 
the nearby Celje Zinc Plant Enterprise 
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(Cinkarn Celje) showed some interest and 
probably will try to develop a chemical 
industry based on Velenje lignite. 


In Lukavac, the largest mine of the 
Kreka Lignite Basin in Bosnia, production 
was interrupted by a fire in early 1967. 
Damage was sizable and most of the equip- 
ment in this highly mechanized mine was 
lost. In the same year the management of 
the Kreka Basin closed three unprofitable 
underground mines and at the same time 
opened several opencast mines where pro- 
duction costs will be lower, partly as the 
result of laying off over 800 miners. 


Petroleum and Gas.—The two leading 
Yugoslav petroleum enterprises, Industrija 
Nafte (INA) and Naftagas, drilled about 
220,000 meters during 1967. Most of the 
holes were located in the Pannonian Basin 
of northern Yugoslavia. 

INA, operating in Croatia and Slovenia, 
was by far the largest operating oil enter- 
prise in the country, producing 71 percent 
of total Yugoslav crude oil output, about 
52 percent of natural gas production and 
operating two refineries, Rijeka and Sisak. 
Exploration conducted by INA crews led 
to the first discoveries of oil and gas in 
the Adriatic Region of the country. 


During 1967 the Stružec field, 60 kilo- 
meters east of Zagreb, was the largest pro- 
ducing oilfield in the country, producing 
515,000 tons of crude petroleum. In the 
course, of the year, INA started production 
from two new fields, Jagnjedovac and 
Sandrovac, in Croatia. Jagnjedovac, a 
medium-sized field between Koprivnica 
and Bejelovar on the western slopes of 
Bilogora was discovered in 1961, and 
brought into production at the beginning 
of 1967. Operations in the field are re- 
portedly highly automated and its peak 
annual production will be about 100,000 
tons of crude. The field was connected to 
the Sava River Valley pipeline network by 
a new pipeline running from the village of 
Muéna Rijeka to Graberje. 

The Šandrovac field, 12 kilometers 
northeast of Bjelovar in Croatia will have 
a yearly peak output of 250,000 tons. Re- 
portedly the field is fully automated and 
crude oil reserves are estimated at about 
5 million tons. The same pipeline that 
connects the Jagnjedovac field with the 
Sava River Valley network is used to de- 
liver crude oil from Sandrovac to the re- 
finery at Sisak. 
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After several years of low-scale explora- 
tion of the Adriatic coast, INA drilled sev- 
eral exploratory wells in this area in 1967. 
Results were encouraging, and oil was dis- 
covered at Dugi Otok island. At yearend 
one rig was drilling near Pula in Istria 
and a second was operating at Dugi Otok, 
where drillings is complicated by severe 
corrosion problems caused by hydrogen 
sulfide and the high sulfur content of the 
crude oil. Special corrosion resistant drill- 
ing tools had to be bought in France in 
order to continue operations. 


Because of the possible importance of 
the Adriatic Sea as an oil producing area, 
the Governments of Italy and Yugoslavia 
conducted negotiations for the delineation 
of offshore boundaries. Final agreement 1s 
expected in early 1968. The Yugoslavs were 
seeking foreign capital and knowhow to 
develop offshore deposits, but at yearend 
no foreign firm had concluded arrange- 
ments with the Yugoslavs for joint opera- 
tions. 


Naftagas, Yugoslavia’s second largest oil 
enterprise, operated oil fields in Serbia, 
conducted exploration in Macedonie and 
was building a refinery in Pančevo, in 
1967. About 29 percent of Yugoslavia’s 
crude oil in 1967 was produced by Naft- 
agas. All of its operating fields were located 
in northern Serbia—Banat and Batka. 
After intensive geological and geophysical 
exploration, preparations were underway 
for drilling several deep wells at locations 
near Ovče Polje, Tikve3, and Skopje. 

The management of the Rijeka refinery 
planned to expand its annual capacity to 
4 million tons of crude oil by 1970. The 
Italian company, Societa Nazionale Met- 
andoti Progetti (SNAM Progetti), will 
design the facilities. 


At the Sisak Refinery a 40,000-ton-per- 
year petroleum coke plant was commis- 
sioned in the summer of 1967. Provision 
has been made to double the capacity in 
the future. 


The Bosanski Brod Refinery was under 
construction during 1967. When completed 
the refinery will have a capacity of 2.5 
million tons of crude oil per year. Because 
of financial difficulties, the completion date 
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was postponed from late 1967 to early 
1968. 

After solution of some administrative 
and financial problems, construction of the 
new 1.3 million-ton-per-year refinery at 
Pančevo near Belgrade continued, with 
completion scheduled for the summer of 
1968. At Novi Sad, about 80 kilometers 
north of the Pančevo Refinery, another 
new refinery was under construction dur- 
ing 1967. This refinery, with an annual 
capacity of 600,000 tons of crude oil, is 
slated for completion at yearend 1968. 
Equipment for the facility was purchased 
in the United Kingdom. 

Construction was started on the 685- 
kilometer Yugoslav oil pipeline, which is 
to connect the nations’ refineries and oil 
fields with the Danube at its eastern end 
and with the Adriatic Sea at its western 
terminus. The project was jointly financed 
by INA (42 percent), which is also respon- 
sible for its construction; the Bosanski 
Brod Refinery (29 percent); Hemiska In- 
dustrija Pančevo (21 percent); and Naft- 
agas (8 percent). Total constructions costs 
were reported to be equivalent to about 
$56 million. The new pipeline is the first 
major investment funded solely from the 
pooled resources of enterprises and not 
from Yugoslav federal funds. 

Initial capacity of the pipeline will be 
10 million tons of crude oil annually which 
can be boosted to 17 million tons with 
additional pumping stations. The principal 
pipeline users will be domestic refineries, 
but Hungary and Czechoslovakia may use 
the line for crude oil imports from Africa 
and the Middle East. 

In addition to the transcountry pipeline, 
several other crude oil and gas pipelines of 
local significance were completed or were 
under construction during 1967. In Croatia 
the Jagnjedovac-Sandrovac-Graberje crude 
oil line was completed and a parallel gas 
line was under construction. The length of 
both pipelines is about 80 kilometers with 
1214-inch pipe diameter. In Banat 42-kil- 
ometer gas pipeline with a 85%-inch dia- 
meter was completed from Zabalj to 
Beotin. The line brings natural gas to the 
Beočin cement plant and surrounding 
communities. 


The Mineral Industry of Zambia 


By E. Shekarchi * 


The mineral industry of Zambia set 
high records in 1967 in volume of produc- 
tion and export value of minerals. The 
gross value of minerals, primary metals, 
and nonmetals produced was estimated at 
approximately $662.5 million in 1967. 

Mineral commodity exports in 1966 com- 
prised 97 percent of the country's total 
export value and reached approximately 
$671.5 million.? Zambia contributed about 
15 percent of total world primary copper 
production, and the country ranked third 
among world copper exporters. 

In October 1966, the Zambian Govern- 
ment issued its first national development 
plan. The plan involved an expenditure 
of $1.2 billion over a 4-year period end- 
ing in 1970 to diversify the economy 
and raise the standard of living. Of the 
total, $789 million was to be spent in 
the public sector, including about $83 
million for manufacturing, $162 million 
for transportation and communications, 
$66 million for agriculture, and about $8 
million for mining. The major part of 
the mining investment, approximately $6 
million, will be used in the Southern 
Province, chiefly for the development of 
coal deposits. 

An important development during 
1966 was the first recorded production 
of coal in Zambia. Annual Zambian coal 
consumption is over 1 million metric tons, 
and is used mostly for copper smelting. 
Prior to 1965 coal was imported from 
Southern Rhodesia, but events connected 
with the Rhodesian Unilateral Declara- 
tion of Independence made it desirable 
for Zambia to develop an indigenous 
source of coal. 

Mineral rights previously held by the 
British South Africa Co. were vested in 
the President of Zambia on behalf of the 
Republic at the time of independence. 
Royalties, which form the largest part 
of Government revenue, must be paid on 


all mineral production. For copper, lead, 
and zinc, the royalties are paid in ac- 
cordance with complicated sliding scale 
formulas based on prices as determined 
by the London Metal Exchange (LME). 
Royalty payments for these and other 
minerals are explained in Zambia's Pros- 
pecting License Application, Mines Form 
No. 8. 

In January 1966, settlement was 
reached between the mining companies 
and the Zambian Mine Workers’ Union, 
which represents some 37,000 local em- 
ployees of the copper-mining industry. 
Under the provisions of the settlement, 
the employees were transferred from a 
daily to a monthly pay basis, and granted 
wage increases and other benefits. 
Owing to strikes in subsequent months, 
an appointed commission headed by 
Roland Brown recommended a 22-per- 
cent wage increase. Accompanying the 
Brown Commission report, the Zambian 
Government published a white paper in- 
dicating that it accepted the main 
recommendations of the Commission and 
that it would not interpose its authority 
in negotiations between the unions and 
the industry. A committee was formed 
with representatives of the Government, 
the mining industry, and the unions to 
insure that expatriate employees be held 
to a minimum. 

In 1966-67 the development of altern- 
ative routes out of landlocked Zambia to 
the coast reduced the dependence of the 
copper belt on the railway through 
Southern Rhodesia. By yearend 1967, 
despite some difficulties on certain new 
routes, no further serious interference 
with the flow of Zambian copper to 
the world market was seen. 


1 Foreign mineral specialist, Division of Inter- 
national Activities. 

2 Where necessary, values have been con- 
verted from Zambian pounds (ZL) to U.S. 
dollars at the rate of Z £ =US$2.80. 


863 


864 


PRODUCTION 


The 1967 value of Zambia’s mineral 
production totaled about $663 million, 
approximately $22.8 million higher than 
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Commodity 


Value of 


mineral production 
(million dollars) 


1966 1967 
in 1966. Electrolytic and blister copper Copper, blister and electrolytic. 615. 7 635. 6 
ku oe A ree A e 
accounted for 96 percent of the total as Lead ENEE 4.3 3.9 
e ye e e AAA EE 4.6 4.6 
indicated in the following tabulation: GE ee EE 41 6.4 
q ees Bee 639.8 662.6 
Table 1.——Zambia: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1963 1964 1965 1966 1967 
Metals 
Cadmium. am kilograms.. 14,993 14,631 18,158 12,093 e 10,000 
Cobalt: 
Metal. efoto coco beacons 682 1,345 1,544 1,515 1,455 
Other forms, cobalt content.... 24 = © WEN (1) (1) 
Ptah EEN 706 1,408 1,544 1,515 1,455 
Copper: * 
Concentrate, copper content... 68 280 60 60 
E AA 137,121 145,431 163,526 88,786 82,755 
Eleetrolvüe -22 438,893 496,884 521,175 586,474 616,844 
d TEE EEN 83 531 193 340 643 
Gold GEES troy ounces.. 4,960 5,033 5,196 e 5,000 e 5,000 
Lead, refined’... a ---ŅMŅMMM 19, 609 13,161 21,345 18,760 19,101 
Manganese ore. ___..-..-.---.---- 34,914 36,370 30,813 26,702 24,968 
Selenium 3_____..__..- kilograms.. 20,848 55,200 26,115 e 26,000 e 26,000 
Silver Loco. troy ounces.. 846,317 1,445,934 848,819 e 750,000 e 750,000 
Tin concentrate, tin content 
long tons.. 1 3 NA 
Zinc: Electrolytic...............-. 49,451 46,712 47,436 42,300 44,484 
Nonmetals: 
Amethyst. ......------ kilograms.. 15,443 6,714 21,254 36,100 39,839 
Cement..._......-thousand tons.. 116 151 22 r 256 e 300 
EH A A A eelere 1,075 1,418 
MO o aie Ls NA 76,732 NA NA 
Limestone... ocooconocoooo.... 538,679 567,146 579,400 570,254 578,206 
Mica, abeet A eoooo..- 2 4 NA NA 
JA AMA O 13,026 11,268 19,281 21,530 25,461 
Mineral fuels: Coal... oococococcloc.. eee eee ee eee eee) menea... 114,127 393 , 067 


e Estimate. r Revised, 1963-66. 
1 Less than Le unit. 


NA Not available. 


2 Chiefly contained in electrolytic copper refinery muds and blister copper. 
3 Contained in electrolytic copper refinery muds and blister copper. ! 
4 Refined silver and silver contained in electrolytic copper refinery muds and blister copper. 
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TRADE 


The value of all mineral commodity 
exports from Zambia in 1966 was ap- 
proximately $671.6 million, about 97 per- 
cent of total commodity exports in f.o.b. 


Table 2.—Zambia: 


prices. Copper exports alone, valued at 
$646.4 million in 1966, remained the 
leading mineral exchange earner, fol- 
lowed by lead-zinc exports. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: ` ` 
Cadmium metal... 14 9 All to Republic of South Africa. 
Cobalt, metal...-...-......-.... 1,605 1,627 United Kingdom 1,557; Republic of South 
Africa 36; ‘Australia 34. 
Copper: 
Slimes....-.--.---...-.-0. 895 26 Japan 18; Sweden 8. 
Metal, unwrought 
ister. ............-.. 171,139 85,658 West Germany 38,360; Japan 37,303. 
Electrolytic 
Wire bar. 538,900 422,994 United Kingdom 156,279; Italy 54,568. 
Cathode form. ..... 51,396 89,980 United Kingdom 39 ,426; West Germany 
15,662; Japan 15, 208. 
Ingot and bar...... 4,080 537 All to West Germany. 
Brass and bronze... > weeks wees 
Iron and steel: 
a ee 467 NA 
Semimanufactures: 
Castings_...........-.- 139 28 Tanzania 26; Uganda 2. 
er Pipes and Guobea.  -....-- 5 All to Malawi. 
ead: 
Bar and got. ----- 15,648 24,654 Re ee ee Africa 9,897; United King- 
om 2,755. 
Sheet and bar.........--... .-..--- 33 All to Southern Rhodesia. 
Manganese, ore and concentrate.. 36,544 26,107 France 11,767; United States 4,099. 
Silver, unworked. ..troy ounces.. „a-~ 40,000 All to Republic of South Africa. 
Tin, ore and con- long tons.. SE 
centrate. 
Zinc, ingots and barg 45,163 41,557 Re Dee SE Africa 25,488; mainland 
ina 2,240. 
ae and ee metal, not further 2,007 918 Southern Rhodesia 393, United Kingdom 312. 
identified. 
Nonmetals: 
Cement for building, including 1,494 136 Southern Rhodesia 128, 
hydraulic lime. 
Lime ais 818 145 Southern Rhodesia 127; Congo (Kinshasa) 18, 
Marble, granite, and other stone. 38 NA 
Sand, stone, and gravel. .._...... 1,669 2 Al to Southern Rhodesia. 
NA Not available. 
Total merchandise imports in 1966 valued at $15.7 million. In spite of sub- 
were valued at $388 million; of this, stantial improvements during 1966, the 


mineral commodities accounted for 
about $37.4 million or 9 percent of the 
total. Among metallic mineral commodi- 
ties imported in 1966, iron and steel, 
including primary ingots and semimanu- 
factures, pig iron, and ferroalloy, were 


Table 3.—Zambia: 


petroleum industry of Zambia remained 
dependent on foreign fuels to the extent 
of about $12.2 million. The completion 
of a pipeline, as well as further develop- 
ment in coal production, will change the 
fuel picture in 1967. 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum semimanufactures.... 365 861 Republic of South Africa 196; Tanzania 66; 
outhern Rhodesia 42. 
Chromium ore and 318 522 Republic of South Africa 420; Southern Rho- 
concentrate. esia 102. 
Sopper and and copper alloys, 872 604 Southern Rhodesia 278; Congo (Kinshasa) 
143; Republic of South Africa 115. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals—Continued 
Iron and steel: 
Iron ore and 
Gopcenttrate. .....------ 43 64 ey a ANodesig 37; Republic of South 
rica 
Scrap E 520 635 Congo (Kinshasa) 596. 
Pig iron, sponge iron, and 8,250 5,617 Southern Rhodesia 4,846; Republic of South 
ferroalloys. Africa 771. 
Ingon and other primary 38 125 Republic of South Africa 124. 
orms,..._.._-- 
Semimanufactures........ 36,330 91,754 Republic of South Africa 64,096; Southern 
Rhodesia 10,480. 
Lead and lead alloys.......... 162 74 Mera Rhodesia 56; Republic of South 
rica 15. 
Tin and tin alloys. .long tons.. 52 53 rd 35; Republic of South 
rica 16. 
Nonferrous ores and concen- (WE 
trates, not further described. 
Nonferrous metal scrap....... 926 20 All from Republic of South Africa. 
Other old and scrap metal... 1,568 14 Southern Rhodesia 11. 
Nonmetals: 
Abrasives: 
Sone and polishing 98 116 Republic of South Africa 104. 
wheels. 
eae dia- carats.. 9,857 17,505 Ireland 14,587; Netherlands 2,831. 
mon 
Other, erude -..--.---..-. 5 2 Republic of South Africa 1. 
Asbestos, crude, washed or 1,039 1,124 Southern Rhodesia 1,033. 
ground.. .----------------- 
Cement: 
Building, including 16,737 96,641 Republic of South Africa 39,872; Congo (Kin- 
hydraulic lime......... shasa) 28,872; Southern Rhodesia 20,862. 
Clinker... ----------- 13,998 59,641 Southern Rhodesia 57,297; Republic of South 
Africa 2,344. 
Fire and furnace (includ- 1,862 1,040 Southern Rhodesia 711 Republic of South 
ing furnace mortar)..... Africa 180. 
Fertilizers. .__.......-.------ 57 , 682 48,559 Southern Rhodesia 21,085; West Germany 
8,902; Italy 8,532. 
Gypsum and plaster of paris... 10,526 16,301 Republic of South Africa 11,879; Southern 
| Rhodesia 3,797. 
ree building. ......-.._---- 884 1,456 Republic of South Africa 1,239; Malawi 158. 
ays: 
Fire clay. ......-.-....-- 1,267 1,540 Southern Rhodesia 924; Republic of South 
Africa 334. 
Cornish stone, kaolin, and 1,188 1,411 Republic of South Africa 1,098; United 
china clay. States 227. 
Marble, granite and other 213 192 Republic of South Africa 145; Southern Rho- 
monumental stone.....-..... esia 47. 
Mica, blocks or sheets........-. 3 6 All fon Southern Rhodesia. 
Octo oe ess T eee 10,892 12,365 WC er of South Africa 8,584; Mozambique 
Sulfur, crude. ooo 5,067 3,070 Canada 3,059. 
Mineral fuels: 
Coal and coal products: 
Coal and briquets.......- 1,299, 637 906,495 Southern Rhodesia 878,387; Republic of 
South Africa 28,108. 
EE 67 , 343 70,961 All from Southern Rhodesia. 
Pitch, tar and other coal 530 145 Southern Rhodesia 51; United States 46; Re- 
rodueta. public of South Africa 22. 
Petroleum refinery products: 
Gasoline 
thousand 42-gal. bbls. - 842 623 Iran 584 
Kerosine. ........- réie 112 33 Iran 21; ava 6; Saudi Arabia 5. 
Jet fuel. .......... Sade 37 98 Iran 96. 
Distillate fuel oil_ Cao 504 582 Iran 526. 
Residual fuel oil____do._..- 15 29 Kenya 16; Tanzania 7. 
Lubricating oils. -..do.... 72 72 Republic of South Africa 64. 
Greases, jelly, waxes.....- 1,636 2,824 United States 1,286; Republic of South Africa 
1,009; Indonesia 336. 
Asphalt and bitumen..... 5,427 198 Iran 73: Southern Rhodesia 42; Republic of 
South Africa 37. 
Other. ..42-gallon barrels.. 3,417 4,341 United Kingdom 2,408; Southern Rhodesia 


988; United States 627. 
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COMMODITY REVIEW 


METALS 


Cobalt.—Zambia’s cobalt production, an 
important factor in  non-Communist 
world supply, remained at about 1,455 
metric tons in 1967, the same as in the 
4 previous years. A newly introduced cya- 
nide-regrind circuit in the cobalt plant of 
Rhokana Corporation, one of the main 
producers in 1967, showed considerable 
improvement in metal recovery. 


Copper.—As a result of the Southern 
Rhodesian Unilateral Declaration of In- 
dependence, the copper industry experi- 
enced serious difficulties during 1966 in 
transporting copper to the world market 
and in bringing necessary fuel into 
Zambia. These problems continued to a 
lesser extent during 1967. Another serious 
development for the industry during 1966 
was the sharp rise in production costs 
stemming from a variety of reasons in- 
cluding substantial wage increases, higher 
transport costs, and the fuel shortage. 
The cost rise, most of which is likely to 
be permanent, changed Zambia from a 
low-cost to a high-cost producer of 
copper. 

In 1966, the copper industry provided 
over 92 percent of domestic exports and 
approximately 70 percent of government 
revenue, and accounted for 13 percent 
of African and over 22 percent of Euro- 
pean employment in the country. 

The major purchasers of Zambian 
copper’ in 1966 continued to be the 
United Kingdom, Japan, West Germany, 
and Italy, who together bought about 75 
percent of the country’s production. In 
1966, with the decline in production, 
Zambia dropped to fourth place among 
the world copper exporters. In 1967, with 
a substantial gain in output, Zambia 
moved to third place again. 

The large increase in copper output in 
1967 was apparently due partly to the 
slump year of 1966 and partly to the ac- 
cessibility of coal and the easing of 
transportation difficulties. 

The Anglo American Corporation of 
South Africa Ltd. group produced about 
56 percent of Zambia’s total copper in 
1966, or approximately 330,000 metric 
tons, from Mimbula-Fitula near Nchanga 
and other holdings. 

Total production of finished copper 


from the Roan Selection Trust Ltd. 
(RST) mines was 230,418 metric tons in 
the fiscal year ending June 30, 1967, of 
which the Luanshya Division produced 
78,170 tons, Mufulira Copper Mines Ltd. 
120,291 tons, Chibuluma Mines Ltd. 
17,921 tons, and Chambishi Mines Ltd. 
about 14,000 tons. 

According to RST reports, the com- 
pany prospected in Zambia throughout 
1966 and 1967. In the Copper Belt, 
interesting mineralization was discovered 
in two new localities, and detailed ex- 
ploration of the Babuba and other known 
deposits was continued by diamond 
drilling. Exploration in the Chisangwa 
and Mwinilunga area indicated some new 
prospects. Some copper sulfide ores were 
encountered. 

At Babuba, a few kilometers from 
Luanshya, work was progressing on the 
pilot plant and a shaft was sunk. RST 
was expecting to complete its investiga- 
tion of copper deposits in this locality 
with full detailed assessment of the ore 
body by 1969. 

Conservative estimates of the Copper 
Belt ore reserves indicate that in the 
known ore bodies there are about 700 
million tons of ore, containing at least 
15 million tons of recoverable copper. 

The fuel shortage was an important 
factor in copper refinery production dur- 
ing 1966. With diminishing coal de- 
liveries, Copper Belt producers decided, 
in the latter part of 1966, to pool avail- 
able supplies in order to maximize pro- 
duction. In addition, Mulfulira made 
extensive use of the oil-burning equip- 
ment installed in 1966. 

During the period of restrictions on 
smelting and refining, mining operations 
in the Copper Belt were almost normal, 
resulting in the accumulation of a con- 
siderable tonnage of concentrates, which 
are expected to be converted into copper 
by mid-1969. 

In April 1966, after RST and the 
Anglo-American group announced their 
decision to abandon fixed selling prices 
for copper and to base their prices on 
those quoted on the LME, the Zambian 
Government enforced an export tax on all 
copper sold at more than $840 per ton 
at a rate of 40 percent of the amount 
by which the average monthly LME 
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copper price exceeds $840 per ton. 
Royalties on copper, which form the 
largest part of the Government’s revenue, 


are 13144 percent of the LME price, 
minus $22.40. 
In 1966, the Zambian Government 


decided to establish a copper fabrication 
plant in the Copper Belt. Apparently the 
partners involved in this joint venture 
are Phelps-Dodge Corp., with its Swedish 
partner Svenska Metallverken, RST, 
Anglo-American, and Continental Ore, 
as well as Zambia’s Industrial Develop- 
ment Corporation. 

The combine’s first draft plan calls for 
installation of an extrusion press capable 
of producing rod and a variety of other 
shapes. The plant will produce mainly 
wire cable with an initial annual capacity 
of 3,000 metric tons of fabricated copper, 
and also have the capacity to produce 
1,000 metric tons of aluminum products 
annually. By the end of 1967, no con- 
crete agreement had been reached regard- 
ing each company’s share and responsi- 
bility. 

Lead and Zinc.—Zambian Anglo-Amer- 
ican Ltd. faced continuing difficulties 
arising from lower sales, weakening mar- 
ket, and rising production costs in its 
lead-zinc mining operation in Kabwe 
(formerly Broken Hill). The company 
asked the Zambian Government for re- 
lief from royalty payments, approximately 
$1.4 million in 1967, to counteract these 
problems. By yearend 1967 no decision 
had been made on this request. 

Aware of Kabwes high operation cost, 
the Mines Workers’ Union of Zambia 
(MUZ) did not press for the 22-percent 
general wage increase which Copper Belt 
miners obtained after the release of the 
Brown Commission report. Kabwe em- 
ploys about 2,500 people in its operation. 

The 10-percent decline in lead-zinc 
output in 1967 was attributed to a pre- 
mature shutdown of the smelter for re- 
pairs and a shortage of sulfuric acid 
supplies from the Copper Belt. 

In 1966, research was underway into 
methods for extracting zinc from silicate 
ores, which would increase annual elec- 
trolytic zinc output by about 7,000 tons. 


NONMETALS 


Cement.—Chilanga Cement Ltd., which 
has 40 percent Zambian Government 
participation, continued operation through- 
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out 1967. Zambian production reached 
a new peak of 300,000 metric tons, 
apparently after completion of a 100,- 
000-ton-per-year producing unit at the 
Chilanga plant south of Lusaka, which 
had been under construction since 1966. 
In 1967 another cement plant with 
a 200,000-ton annual capacity was 
planned to be constructed at Ndola in 
the Copper Belt. 


Gypsum.—Zambia's first gypsum in- 
dustry at Lochinvar, 193 kilometers 
southwest of Lusaka, operated by Anglo- 
American Corp. of South Africa, Ltd., 
was in full operation during 1967, and 
production was almost 32 percent greater 
than in 1966. Estimated reserves of high- 
grade gypsum at Lochinvar were given 
at about 1 million metric tons. 

Mica.—Small-scale mica production in 
the Lundazi and Serenje districts, ini- 
tiated by the British South Africa Co. 
and continued by the Zambian Govern- 
ment, was abandoned in 1964 because it 
was not profitable. 


MINERAL FUELS 

Coal.—The first recorded production of 
coal in Zambia occurred in 1966. Output 
was all from the Nkandabwe open pit 
mine in the Zambezi Valley, operated by 
an administrative company of which the 
Zambian Government holds 50 percent 
and Zambian Anglo-American and RST 
25 percent each. Solution of transporta- 
tion problems by 1967 led to a virtual 
threefold increase in output. 

Preliminary investigations of the 
Siankondo coal deposit, near Mamba and 
southwest of Nkandabwe concluded in 
1966, indicated that the average thick- 
ness of the coal seam was about 18 feet 
and that reserves were about 50 million 
tons. Overall proximate analysis of the 
coal was as follows: Water, 2 percent; 
ash, 19.5 percent; volatiles, 19.5 percent; 
fixed carbon, 59 percent; calorific value, 
11,300 Btu per pound. 


Petroleum.—To overcome the petroleum 
shortage that Zambia had faced since 
the Southern Rhodesian Unilateral Dec- 
laration of Independence, and to have a 
somewhat dependable refinery product 
supply line, the Zambian Government 
decided in 1966 to build a pipeline from 
Dar-es-Salaam in Tanzania to Nodala in 
the Copper Belt. The $44 million contract, 
awarded to SNAM Progetti, a subsidiary 
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of the Italian Ente Nazionale Idrocarbu:1 
(ENI), called for construction of 1,760- 


kilometer, 8-inch pipeline from ENI’s 
12,000-barrel-per-day Dar-es-Salaam re- 
finery. 


The construction work, under the man- 
agement of Bechtel International Corp., 
was started, following a loan from the 
Italian Medio Banca, repayable in 15 
annual installments, beginning 1 year 
after project completion. At yearend 
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1967, work apparently was on schedule 
and completion was expected in mid- 
1968. 

The Zambian market of about 4,000 
barrels per day was formerly supplied 
with products from the 20,000-barrel- 
per-day refinery at Umtali, Southern 
Rhodesia, which was shut down in Jan- 
uary 1965. Since then, products for 
Zambia have been brought in by air and 
by road through neighboring countries. 
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BARBADOS 


Little information is available on the 
limited mineral industry of Barbados. The 
island has remained almost wholly de- 
pendent upon imports for its mineral com- 
modity requirements although limited 
amounts of simple construction materials 
are evidently produced, primarily for local 
use but also for export. Among imports, 
petroleum products have been by far the 


Table 1.—Barbados: 


most significant commodity group; these 
are not only for use in Barbados, but also 
for a modest bunkering trade and for re- 
export to nearby islands. Similarly, among 
nonfuel mineral imports, a portion of total 
imports are reexported to neighboring is- 
lands. 


1 Physical scientist, Division of International 
Activities. 


Exports and reexports of mneral commodtes 


(Metric tons unless otherwise specified) 


Commodity ! 1965 
Metals: 
Aluminum, all forms............----.- 3 
Copper, all Iorms 1 
Iron and steel, semimanufactures._..... 943 
(E EE 65 
Scrap 
AS neiaa anu 
Nonferrous. --------------------- 166 
Nonmetals: 
Fertilizer materials. `. , 6 
Salt es oe A ae eege 
Sand, gravel, clay, crushed stone. .._._.. - 15,843 
Other crude mminerals 2.0... 
Mineral fuels: Petroleum refinery products: 
Gasoline. - -thousand 42-gallon barrels. _ 23 
Kerosine__-________-.--.------_- do___- 98 
Distillate fuel ol. do 669 
Residual fuel ol... do. 458 
Lubricating oils_.__.....-.....- do___. 1 
Lubricating greases________....-____-- 5 
Wy NOS EEN 37 
HEEN 22 


1966 Principal destinations, 1966 


4 United States 1; remainder chiefly to 
neighboring islands. 

Mainly to Antigua. 

Mainly to neighboring islands in amounts 
of less than 300 tons. 

58 Montserrat 27; Denmark 20. 


All to Venezuela. 
Netherlands 52; Denmark 41. 


39 St. Lucia 36. 

Netherlands Antilles 3. 

Mainly to Guyana. 

Guyana 491; Trindad and Tobago 142. 


Mainly to stores. 
263 Do. 
Do. 

All to stores. 
Mainly to stores. 

5 Trinidad and Tobago 4. 

21 St. Lucia 6; Anguilla 4; Grenada 4. 

835 Guyana 671; stores 107. 


1 Cement, lime, and other minerals under Section 66 are reexported in small quantities. 


Source: 


Government of Barbados. Statistical Service. Overseas Trade. 1965, 361 pp.; 1966, 344 pp. 
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Table 2.—Barbados: 
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Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum, all forme. ......-.....--. 109 181 United States 98; United Kingdom 66. 
Copper, all foromg ....-.---2-2-.-- 8,706 5,921 United Kingdom 4,179; Australia 618. 
Iron and steel: 
Pig iron and ferroalloy8.......-...- 13 4 Mainly from United States. 
Ingots, blooms, slabs, erte. 54 197 Mainly from United Kingdom. 
Semimanufactures. -......-..-..-- 7,110 9,126 Do. 
DOPED see ek E 51 49 Do. 
Lead, all forme. -.------a----------- 114 124 Do. 
vk, A AS AAA long tons. - 231 304 Do. 
KA) RA A a td AA 10 3 All from United Kingdom. 
Nonmetals: 
Abrasive materials... 12 13 Mainly from United Kingdom. 
Asbestos materials... 1,083 1,110 Do. 
Comente cunado 32,241 33,568 e Gen and Tobago 17,622; Venezuela 
9 0 Oo 
Clay and clay products. -.-..---.-----. 21,023 54,582 Mainly from United Kingdom. 
Fertilizers: 
El cose lec coca OR 31 72 Mainly from East Germany. 
Manufactured. ------------- 15,201 16,187 West Germany 6,653; France 3,343. 
Line EENEG 134 508 Mainly from United Kingdom. 
AA ee ee 2,020 2,134 Do. 
ene EE 126 27 United States 10; Trinidad and Tobago 9. 
ne: 
Dimension_..__.............----- 14 73 St. Vincent 44; Canada 19. 
TUOQUO EE 252 195 Italy 162. 
Mineral fuels: 
Charcoal WEE 325 167 Mainly from Guyana. 
Coal____..---- EE 497 554 United States 478. 
Petroleum: 
Crude thousand 42-gallon barrels. - 339 689 All from Venezuela. 
and partly refined. 
Refinery products: 
Gasoline. ---..--..-..- do.-.. 157 179 Mainly from Trinidad and Tobago. 
Kerosine_._..........- do. 187 149 O. 
Distillate fuel oil. ...... do... 974 812 Mainly from Venezuela. 
Residual fuel oil........ do.... 1,420 1,438 Do. 
Lubricating oils. ._....- do...- 10 10 Mainly from United States. 
Lubricating grengen... 117 108 Do. 
Waris- A eee 80 93 United States 45; Netherlands 20; West 
Germany 14. 
ODO csi Bee ke 1,140 704 Mainly from Trinidad and Tobago. 
Source: Government of Barbados. Statistical Service. Overseas Trade. 1965, 361 pp.; 1966, 344 pp. 


BERMUDA 


Output of simple construction materials, 
Bermuda's only recorded mineral industry 
product, generally increased in 1967 over 
1966 levels, although output of dimension 
limestone fell to a new low for recent 
years, totaling only slightly more than 
one-third of the nearly 61,000 metric tons 
recorded in 1963. Virtually all require- 
ments for mineral commodities other than 
those listed as produced in table 3 must 
be met through imports, chiefly in the 
form of finished goods. Foremost among 


mineral commodity imports have been 
petroleum products (over 1.15 million bar- 
rels in 1965), others of significance are ce- 
ment, iron and steel structural forms, and 
asbestos sheets. Of the 1965 petroleum 
imports, over 37 percent on a volume basis 
was gasoline, over 31 percent was jet fuel, 
and over 23 percent was kerosine, other 
products totaling under 9 percent of the 
total. A significant quantity of petroleum 
products are reexported as international 
aviation bunkers. 
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Table 3.—Bermuda: Estimated production of mineral commodities 
(Metric tons) 
Commodity 1963 1964 1965 1966 1967 
Nonmetals: 
A EE 120 100 100 20 10 
Limestone: 
A O te ee | 66,043 43,690 65,027 77,626 
Dimengion ------------------------- 60,963 27,433 29,465 30,482 22,861 
Rough resta tol peas NA 6,096 6,096 6,706 
an 
COBH EE NA NA 80,482 36,578 49,786 
ET WEE 5,080 7,112 40,642 40,642 55,773 


NA Not available. 


Table 4.—Bermuda: 


Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: Scrap, unspecified -.......---.----- Value.. $54,390 $90,641 All to United States. 
Mineral fuels: Petroleum refinery products: 
Gasoline: 
Aviation... `. thousand 42-gallon barrels. ` 224 65 All to bunkers and commercial. 
OUNGP chro a do. 20 22 Do. 
Ki@rogin@. 2.652 2c 5 di Se dE eee E ee do. 3 2 Do. 
Jet CT DEEG do 474 588 Do. 
Residual fuel ol. 26,397 32,227 Do. 
Lubricating oil... thousand 42-gallon barrels. . 4 Do. 
CUBA 


Little new information of assessable re- 
liability concerning the Cuban mineral 
industry became available during 1966-67. 
Gleanings of information were found in 
Cuban domestic and foreign journals and 
trade publications, reports of speeches by 
Cuban Government officials, foreign trade 
statistical publications, and other public 
sources. 

Energy, cement, and fertilizer materials 
appeared to be the foci for increased pro- 
duction, and various reports indicated 
some success in attaining goals. 

New cement plants were under construc- 
tion, and active exploration was in prog- 
ress for increased petroleum supply. The 
use of asphalt as a fuel was being tested 
at two industrial plants. 

Nickel, cobalt, chromite, manganese, and 
perhaps iron ore and copper were being 
produced. In some cases, substantial in- 
creases were reported. Recorded output 
of refined petroleum products from the 
three refineries has steadily increased over 
the last 5 years. 

One of Cuba’s important stocks-in-trade 
was the readily bartered products from the 


U.S.-established nickel-cobalt mining and 
recovery industry. Such commodities re- 
mained of great value to the Cuban econ- 
omy in affording the means to procure 
many items not available from the Cuban 
domestic industry. 


PRODUCTION 


Production statistics have not been gen- 
erally available since 1964. Considering 
the construction programs that appear to 
be in progress, Cuba’s output of construc- 


tion materials can reasonably be assumed 
to be on the increase. Available figures for 


1967 production show substantial increases, 
which at least in some cases probably re- 
quired increased production in other areas. 
Asphalt was reportedly being used as a 
fuel, and this new use likely increased out- 
put over the levels of 1963 and 1964 when 
more than 49,000 tons per year were pro- 
duced for standard uses. 

Appreciable 1967 increases over 1966 
output were indicated for crude petro- 
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leum, 64 percent; cobalt in nickel sulfides, 
14 percent; chromite, 43 percent; and 
cement, 12 percent. 

Cobalt production figures were arrived 
at by using a factor of 5 percent of the 
20,900 tons of combined nickel-cobalt sul- 
fide output for the Moa Bay plant as re- 
ported by the Havana press. Applying a 
factor of 55 percent gives the approximate 
recoverable quantity of nickel. 


The published figure? for total nickel 
output in 1967 of 26,600 tons, used in 
combination with Moa Bay output, leaves 
15,105 tons that approximated production 
from the plant at Nicaro. 

The 1968 combined nickel-cobalt sul- 
fides production target for the Moa Bay 
operation, was 26,626 tons. 


2 World Mining. V. 4, No. 3, March 1968, p. 
53. : 


Table 5.—Cuba: Estimated production of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 
Chromite, refractory grade... 


19631 1964 1 1965 1966 1967 


56,628 32,852 30,000 30,000 43,000 


Cobalt, in nickel sulfides____._._.____.____-- 470 700 2 800 r 915 1,045 

Copper, in concentrate_______.--_-.._-__---_-- 6,523 5,887 6,000 6,000 NA 

Tron OFC ais ie A AAA 1,000 1,000 1,000 NA NA 
Iron and steel 
Castings: 

A 8,656 14,418 NA NA NA 

0 A A ACES 1,232 1,948 NA NA NA 

Pipe and connection8. - oo... A 12,787 NA NA NA 

Welding rode... NA 573 NA NA NA 

Manganese ore: 
Chemical grade, 81 percent Mun 3,300 NA NA NA NA 
Metallurgical grade, 35 to 45 percent Mn.. 3 37. 504 370,347 *280,000 75,000 NA 


Nickel 
fn oxide with cobalt, recoverable. ` ` ` 


In sulfide, recoverable EES 


40,804 NA NA NA NA 


14,625 14,712 218,350 "15,912 15,105 
5,161 7,703 29,000 10,065 11,495 


19,786 22,415 227,350 "25,977 26,600 


A ai he i rl ents 
Nonmetals: 
Cement, portland. -.....-.-..-- thousand tons. . 812 806 801 800 896 
Dolor ds ee NA 1,964 NA NA NA 
GYDSUM A A 26,707 25,273 NA NA NA 
¿AA IS 5,800 NA NA NA NA 
Lime: 
Burne@ APP IA 5,426 4,711 NA NA NA 
e MEET 4,672 10,194 NA NA NA 
Lämestone ----------- thousand tons. - 2, 100 NA NA NA NA 
Marble: 
Block eee aaae aa ee Sl Sei 6,513 9,522 NA NA NA 
Rough slabs____.___-__-- square meters.. 28,450 47,968 NA NA NA 
Finished slabs__...___..__._------ do___. 18,846 21,245 NA NA NA 
Pyrite, 48 percent sulfur 2... 33 , 700 30,000 30,000 30,000 NA 
Sulfur content... 15,200 13,500 13,500 13,500 NA 
Sele Ee 90 ,000 87,000 106,000 100, 000 NA 
and: 
e seo eG oo ots cubic meters.. 397,184 422,561 NA NA NA 
(d EES do__.. 420,454 389,590 NA NA NA 
Sodium hydroxide. --------.---------------- 1,259 1,396 NA NA NA 
Sodium sulfate________..._--.-__-_--_- -- eee 1,602 1,536 NA NA NA 
A Boe hee cubic meters.. 431° 740 425, 410 NA NA NA 
Minerals fuels: 
eg pb ee ele ee 49 ,489 49,112 NA NA NA 
Gas, manufactured.._..... million cubic feet.. 2,260 10,455 NA NA NA 
Petroleum: 
Crude. ----..- thousand 42-gallon barrels. . r 205 r 248 r 382 r 460 756 
Refinery products: 
Gasoline. ----ocoocoocoooo--. do. 6,605 6,392 NA NA NA 
Kerosine._______-...._.-_--- do...- 1,186 1,387 NA NA NA 
Distillate fuel oil. .__._.__._.. do 3,611 3,447 NA NA NA 
Residual fuel ol. do.... 14,799 13,007 NA NA NA 
Lubricants________-__.___--- o. NA NA NA 
Liquefied petroleum gas....-.. do. 534 545 NA NA NA 


r Revised. NA Not available 


1 Junta Central de Planificación (JUCEPLAN ), Dirección General de Estadística. Boletín Estadística de 


Cuba. Havana. 1965. 
2 Based on official data for 6 months. 
3 Reported as sinter, 
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TRADE 


Cuba carried on mineral commodity 
trade with many countries, but the larger 
part appeared to be with the Soviet Union. 
In 1965, Cuba’s total commodity exports 
to the Soviet Union were valued at 308 
million rubles, including 25.8 million 
rubles’ worth of metal ores and concen- 
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trates. In 1966, total commodity exports 
to the Soviet Union were valued at 257.3 
million rubles, including 24.2 million 
rubles’ worth, or 9.4 percent, of metal ores 
and concentrates. 

Selected exports of mineral commodities 
from the U.S.S.R. to Cuba in 1965 were 
valued at 89.1 million rubles and in 1966 
at 104.4 million rubles. 


Table 6.—U.S.S.R. mineral commodity exports to Cuba 


(Metric tons unless otherwise specified) 


1965 1966 
Commodity Value Value 
Quanitty (thousand Quanity (thousand 
rubles) rubles) 
Metals: 
Aluminum and alloys, all forms_._______.___._____- 4,300 3,028 4,100 2,841 
Copper and alloys, all forms. -.__..-...-.---------. 5,100 4,848 4,700 4,776 
Iron and steel: 
Pig (On eet ee ee eeu ce 32,300 1,261 42,200 1,538 
Ferroalloyg -2-2200 0aaaaaaaaaManMaMMMMnMMMMMM 1,300 136 1,400 131 
Semimanufactures: 
A A O 24,100 3,737 24,100 3,826 
yr MA E S 24,100 5,240 26, ‘900 5,595 
Other rolled steel... 00-22... 81,000 9,728 142, oon 15,115 
EE 700 286 32 
AE 200 80 500 158 
Nonmetals 
¡1 PA 2,800 353 6,000 741 
BEES 56,000 445 162,000 1,630 
Fertilizer: 
Nitrogenoug -22-02-200 226 , 900 8,426 222,900 9,064 
Superpbhoapnhate -2.222200 0aaaaaMMMMMMMMM 51,600 925 105,600 2,007 
¡ET A ee ee 59,200 1,125 101,400 2,301 
Refractory materials... 2...222222225- ----------- 1,600 4 5,000 373 
IE IA A IA A 55,500 1,337 76,800 2,786 
Mineral fuels 
OMG ao rs thousand tons. . 31 659 26 529 
Petroleum, erude `. -2.2220 do___- 3,513 36,948 3,840 39,729 
Petroleum refinery products: 

CT Lehr do. 133 3,167 100 2,610 
Distillate fuel ol. do___- 208 3,864 247 4,167 
Residual fuel oil... do___. 811 7,381 826 7,535 
Lubricants, including ereagesg ----.-.---- o... 61 4,211 75 5,436 
Parafii: eege EE eng 1,800 251 1,900 256 

E Sieg lge eege tbc ct, cda 89,124 104,404 


Source: 


In 1966, Yugoslavia reportedly supplied 
to Cuba 283 tons of aluminum sheets, 1 
ton of aluminum foil, 94 tons of copper 
tubing, 1,207 tons of coated wire (not 
further described), 225 tons of uncoated 
wire (not further described) and 280 tons 
of bentonite. 

The following tabulation lists Polish- 
Cuban trade in mineral commodities for 
1965 and 1966 in metric tons. In 1966 the 
dollar value of trade, in both directions, 
increased substantially over that of 1965 
value. 


Vneshnyaya Torgovlya S.S.S.R. za 1966 god (Foreign Trade of the U.S.S.R. for 1966). 


Commodity 1965 1966 
Imports from Cuba: 
Value. - - (million US$). - $4.3 $13.4 
Chrome ore-.metric tons- 4,223 22,703 
Copper concentrates.do. 4,410 3,518 
Manganese ore. -..-..- do. 45,807 2,691 
Other nonferrous metal 
concentrates. -__.- do. 299 290 
Exports to Cuba: 
Value. - - (million US$)... $5.25 $7.8 
Lement metric tons. ------ 10,000 
Eder See ad o 9,000 ....---- 
Coke. --- ooo -- do. 5,000 8,000 
EUA products.._do. 60 39 
EE 5,000 _.__.--- 
Steel sheets___.._..- do. 398 275 
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It was announced in early 1968 that 
under an agreement with Spain, Cuba was 
going to exchange 300 tons of nickel, 
100,000 tons of sugar, and 2,500 tons of 
coffee for fishing boats, tractors, and mis- 
cellaneous agricultural machinery. 

An agreement was also made with Ru- 
mania under which it will furnish oil well 
drilling and producing equipment in ex- 
change for Cuban products including 
nickel sinter. 


COMMODITY REVIEW 
Metals.—Iron and Steel.—The 5,000- 


ton-per-year Fabric Auilar Noriega steel 
foundry at Santa Clara, Las Villas, was 
put into operation at yearend 1966. The 
plant was equipped with machinery from 
Poland. 

In 1966, a program of modernization, 
mechanization, and expansion was in prog- 
ress at the José Marti steelworks near 
Havana. The work at this plant, formerly 
known as La Antillana de Acero, was be- 
ing done under a technical and economic 
cooperation agreement with the U.S.S.R. 
Mechanization of the rolling process from 
the ingot form onward appeared to be the 
main purpose of the work. Reportedly, the 
rolling mill will be equipped to produce 
plates up to 300 feet long. 

A scrap metal drive to clean up Ma- 
tanzas Province afforded more than 10,000 
tons of metal for the José Marti plant 
operations. 


Nonmetals.—Cement.—Cuba reportedly 
was programing for annual cement output 
exceeding 2 million tons by 1970; a great 
effort was being made to complete new 
plants and increase capacity of those al- 
ready operating. 

East Germany was helping to build the 
“26th of July” cement plant in the Nue- 
vitas Bay area in Camaguey, close to nec- 
essary basic raw material reserves adequate 
for more than 100 years’ operation. Sched- 
uled to be operating in 1968, original 
planned capacity was 400,000 tons per 
year with eventual expansion to 600,000 
tons annually. 

As Siguaney, Las Villas, equipment 
from Czechoslovakia was being used to 
build a cement plant with planned capa- 
city of 670,000 tons annually. The José 
Merceron cement plant in Santiago re- 
portedly increased output by 66 percent 
after expansion and repairs. Annual ca- 
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pacity was not available. The Rene Arcay 
cement plant, at Mariel, Pinar del Rio, 
produced its 1967 quota of 350,000 tons 
of cement. 

Fertilizer Materials—July 1967, plans 
for construction of two fertilizer plants 
were announced. A contract with the 
U.S.S.R. called for a plant to produce 
135,000 tons of urea and 200,000 tons of 
complete fertilizer annually. A contract 
negotiated with Great Britain called for 
a plant with annual productive capability 
of 285,000 tons of ammonium nitrate and 
180,000 tons of urea. 

A plant was also reported under con- 
struction in Cienfuegos to produce 400,000 
tons of nitrogenous fertilizer, 220,000 tons 
of ammonium nitrate, and 89,000 tons of 
urea annually. Cost was calculated at 90 
million pesos. 

Salt—The El Real salt works at 
Nuevitas, Camaguey, reportedly produced 
30,000 tons of salt in 1967, 5,000 tons 
more than was originally planned. 


The Caimanera and Cerro Guayabo salt 
works in Oriente Province were to be ex- 
panded by 14 million square meters. The 
production goal for 1971 was set for 
150,000 tons. 


Mineral Fuels.—Asphalt.—A study was 
in progress to determine whether domestic 
asphalt could be substituted as a fuel for 
petroleum in the Ariguanabo textile mill 
and the Papelera Moderna plant in Ha- 
vana. It was reported that preliminary 
work was underway to produce 500,000 
tons of asphalt annually. 

A 1943 research study indicated that 
Cuban asphalts could be used as fuel, but 
the high ash content was a problem that 
required some consideration and caused 
the cost of such fuel to be of borderline 
economic value. However, because of the 
critical shortage of fuel in Cuba, it was 
likely that a higher domestic operating 
cost with indigenous fuel would be more 
than offset by foreign exchange savings. 

Petroleum.—Progress toward increasing 
Cuba’s domestic crude oil supply was made 
with the finding of oil at Guanabo, about 
25 kilometers east of Havana. The discov- 
ery well encountered oil at a depth of 875 
meters (2,871 feet) and flowed 206 tons 
(1,370 barrels) in the first 9 hours. (Con- 
verted at the rate of 6.652 barrels equals 
1 ton). 
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The well was out of control for a time, 
and it is doubtful if the indicated poten- 
tial could be sustained with the introduc- 
tion of optimum production practice. 

Three wells were completed at Guanabo, 
and others were being drilled. The three 
wells in production were believed to be 
averaging about 700 barrels per day, with 
the largest reportedly at slightly more than 
900 barrels per day. An intimation that 
the Guanabo field might not be of great 
extent was made in one report that ex- 
pressed the idea that 12 wells were too 
many to be hoped for. 

New high-pressure gas wells were re- 
portedly found near Majagua; a natural 
gas pipeline from the field was supplying 
the Vicente thermoelectric powerplant in 
Ciego de Avila. 

At yearend 1967, it was reported that 
some 220 wells, in Cuba produced 105,000 
metric tons (735,000 barrels)? of oil, a 
new national record. Credit for the in- 
crease was given to the discovery of a new 
sedimentary producing horizon at Jati- 
bonico, Camaguey. It was estimated that 
domestic production satisfied 2.3 percent 
of total needs. Estimated national produc- 
tion for 1968 was put at 115,000 tons. 

At yearend 1967, the Nico Lopez refin- 
ery required repair and for a time neces- 
sitated gasoline rationing in Havana. De- 
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livery of liquefied petroleum gas in and 
around Havana was also interrupted. 

Oil exploration and development con- 
tinued with equipment and technical help 
from the U.S.S.R. and Rumania. A 
Cuban-Rumanian agreement was con- 
cluded which provided 30 million Cuban 
pesos credit against oil well drilling equip- 
ment. Repayment was to be made over 8 
years starting 1 year after delivery of 
various items, and was to be in the form 
of Cuban products including 2,000 tons of 
nickel. 

The following figures on costs and con- 
sumption were taken from Havana news 
media. In rounded numbers, 6 tons of oil 
from the U.S.S.R. costs 1 ton of sugar. 
Presumably in 1967, 810,000 tons of sugar 
were expended for 4,860,000 tons of oil. 

The following tabulation shows 1967 
consumption of petroleum products: 


Consumption 
(thousand 
Product tons) 
1967 

Gacoline= 23 to Se eee ela 909 
Kerosine__.___..___--------------- 285 
Fuel oil: 

Distillate. -------------------- 937 

Reaidusal ------------------- 2,736 


DOMINICAN REPUBLIC 


Mining in the Dominican Republic con- 
tinued to be of minor importance in 1967, 
contributing only about 1 percent by value 
of the Gross Domestic Product. 

Mitsubishi Metal Mining Co. Ltd. re- 
portedly intended to pursue its preliminary 
copper survey in the Cordillera Central 
with a core drilling program. Falconbridge 
Nickel Mines, Ltd. continued pilot plant 
operation on its nickel project and an- 
nounced plans to go into full-scale pro- 
duction. 

Other activities in 1967 could lead to 
production of alumina, iron ore, and man- 
ganese and increased output of salt. 

Regarding proposed mining legislation, 
a new preliminary draft was being pre- 
pared. Law No. 193 of October 3, 1967, 
established the National Marble and Trav- 
ertine Commission to promote the mining 
and marketing of those commodities. 

The Government apparently did little 
to encourage mineral development except 


to allow entry of foreign firms and capital 
for exploration and development. 

The Pan American Union published * a 
three-volume work dealing with the nat- 
ural resources of the Dominican Republic 
prepared by technicians provided by the 
Economic Affairs and Technical Coopera- 
tion Departments of the Organization of 
American States (OAS). Volume 1 deals 
with all aspects of the various natural re- 
sources and, in addition, suggests programs 
for the development, use, and conservation 
of the country's resources. Volume 2 con- 
sists of 11 maps showing, among other 
things, geology, geomorphology, distribu- 
tion of soil types, and transportation. Vol- 


3 Note that Cuban sources convert at 7 barrels 
equals 1 ton. 

4 Pan American Union. Reconocimiento y 
Evaluación de los Recursos Naturales de ` la 
República Dominicana. (Survey and Evaluation 
of the Natural Resources of the Dominican 
Republic). Washington, D.C. 1967, v. 1, 540 
pp.; v. 2, 11 maps; v. 3, 169 pp. 
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ume 3, describes the soil types found in 
the Dominican Republic. 

The geological map (scale, 1: 250,000), 
largely compiled from past work done by 
various geologists, and filled in by field 
reconnaissance done by the OAS team, 
should be extremely valuable as a base for 
further exploration and refinement. 

The report recommends that among the 
first things that must be done to encourage 
mineral development is to change the pres- 
ent law to require that a vigorous explora- 
tion program be carried on by concession 
holders. It was also recommended that the 
Department of Mines be strengthened with 
technicians so that it can provide closer 
administration of mining laws and regula- 
tions. 


PRODUCTION 
In 1967, output of copper and nickel 


were added to the production table as a 


Table 7.—Dominican Republic: 
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result of previous successful exploration 
and experimental work. It was expected 
that nickel output would continue on an 


expanded basis, but future production of 
copper ore was not assured. 

Cement output gained slightly over 12 
percent, with a concomitant gain in gyp- 
sum production. Limestone production 
was unreported. 

Bauxite production bettered the million- 
ton level, and shipments were 18 percent 
greater than in 1966. 

No one particular agency of the Do- 
minican Republic Government collects 
mineral production figures on a current 
basis; therefore, data have been gathered 
from a number of sources. Thus, gaps in 
figures obtained from year to year are to 
be expected, as are incomplete returns in 
some commodities. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Bauxite, dry equivalent, shipments. - _-_-_- 773,088 760,290 941,756 883,008 983 , 043 
A AA A A e ,200 
Nickel: 
d so Ho o EEN NA 30,000 
F@rronicke@) a ete. ao a. “a NA 75 
Nonmetals: 
Amber cee cece kilograms. - 1261 1 320 e 80 NA 2,282 
RE EEN 29,135 297,515 211,974 276,398 310,120 
Clay ct o aa ais e 12,000 e 12,000 NA NA 5,449 
Fertilizers, chemical. --.._............- e 50,000 e 50,000 NA NA 
Gravel and crushed rock-cubic meters.... *50,000 e 50,000 NA NA 
GY PSU 2.26 6.5 cc asar ea 5,318 109,694 89 , 499 90,883 118,710 
Lime EEN 526 NA NA NA 
Limestone__________-._-__________----- 310,000 398,470 2271,667 2359,317 NA 
Salt: 
Marine ` thousand tons.. 10 29 26 e25 NA 
Mined__..__._._-_______--- do.... 23 2 21 e20 (3) 
Eed A do 33 31 47 e 45 NA 
5 A A NA NA 446,674 NA 5 5,464 
Stone, dimension and crushed: 
d And oc es Suet a ey ee NA NA NA NA 931 
Marble and travertine-...-.--..-..-- NA (6) NA NA 33 


e Estimate. NA Not available. 


1 Exports. 

2 For cement only. 

3 Less than Le unit. 

4 Domestic consumption of national production. 


TRADE 


Bauxite is by far the most valuable 
mineral export, and in 1967 such exports 
were valued at $10.2 million, or nearly 
7.5 percent of all commodity exports. 

Mineral commodity imports in 1966 


5 Glass sand only. 

6 Production of quarried slabs reported as 3,757 
square meters of marble, and 3,757 square meters of 
travertine. 


gained considerably in value over the 1965 
level. Among the more important gains 
registered for 1966 were iron and steel 
construction shapes, up 158 percent, and 
cement, up 162 percent. 

In respect of total commodity trade for 
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1966, the United States was the Domini- 
can Republic’s most important trading 
partner in terms of value, accounting for 
87.2 percent of total commodity exports 
and 46.1 percent of all commodity im- 


ports. In 1966, the Dominican Republic’s 
second and third most valuable sources of 
imports were Japan and West Germany; 
Spain and Belgium were the second and 
third most important destinations for com- 
modity exports. 

The following tabulation shows the 
value of total trade in relation to trade 
in mineral commodities for 1965 and 1966: 


Table 8.—Dominican Republic: 
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Value (thousand dollars) Mineral 


com- 
Mineral Total modities’ 
commodi- trade share of 
ties total 
(percent) 
Exports: 
1965______- 11,775 125,503 9.4 
1966______- 10,346 136,717 7.6 
Imports: 
1965__.___- 14,878 86,749 17.1 
1966______- 19,614 160, 754 12.2 
Trade balance: 
965______- —3,103 38 , 754 XX 
1966______- —9,268 — 24,037 XX 


XX Not applicable. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum ore: Bauxite.-.-.-.-......---.-- 1,139,375 1,001,280 Mainly to United States. 
Iron and steel scrap..........-..------ 645 749 Do. 
Nonmetals: 
Cement 22-6426. cess E 4,824 15,995 EE 8,633; Leeward Islands 
9 e 
Clay products: 
Bü k- eos Me A et 148 163 Mainly to Puerto Rico. 
Roofing Oe 00-000... 5 33 All to Puerto Rico. 
Gvpesum. Loco 54,225 73,850 Mainly to Puerto Rico. 
Eet eh ee le 00 100 All to Panama. 
SONG A e a e DEER 
Stone, dimension: 
e 30 105 All to Puerto Rico. 
Marble. cion calls salas 5 1 Mainly to Puerto Rico. 
Mineral fuels: 
GOAL: tc a eee o Be 4 3 All to Virgin Islands. 
rs refinery products, lubricating ........ 6 All to Haiti. 
0 Kal 
Source: República Dominicana, Oficina Nacional de Estadística. Comercio Exterior 1966 V. 14, 1967, 


292 pp. 


880 


Table 9.—Dominican Republic: 


MINERALS YEARBOOK, 1967 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals: 
Copper and its alloys, and manufac- 464 
tures 


Gold, silver, platinum and kilograms 257 


their manufactures. 


Iron and steel products: 
Construction materials: 


Large pieces_._.....--.------ 3,507 
Galvanized sheet. _..--.-...-..- 1,008 
A A A ege 7,693 
a AA MESA 12,208 

Rails and railway material.-._._...-- 319 
Pipes and fitting8..--------------- 1,154 
Wire, smooth. - 0000002 2,769 
Tin, lead, zinc, and other metals and 601 

metal manufactures. 
Nonmetals: 
Comenticar tico sea ese 1,350 
Ceramics: China, porcelain, pottery... - 1,989 
Stone, earth and their manufactures__._. 1,351 
Mineral fuels: 
Coal, coke, and brioueta -------- 154 
Petroleum products: 
Genee thousand 42-gallon barrels. . 619 
ine. 

Kerosine... -.a-------- do. 82 
Fuel ol... ....-2--------- do.... 1,951 
Lubricating ol... 9,453 
Other A eee sees 15,177 


1966 


Principal sources, 1966 


717 Canada 257; United States 174; West 
Germany 82. 
663 Mainly from United States. 


7,483 


7,386 
16,677 


. 81,546 
82 
3,400 


4,388 
1,602 


Belgium 4,429; United States 1,476; West 
Germany 587. 

Japan 5,779; Belgium 658. 

Belgium 11, 7 18; West Germany 3,065. 


United States 69; Netherlands 13. 

United Kingdom 1,000; United States 
908; West Germany 659. 

Belgium 2,248; West Germany 1,234. 

United States 709; West Germany 269; 
Canada 248. 


United Kingdom 1,580; Japan 876; West 
Germany 654. 

4,088 Japan 2,216; United States 1,033. 

1,528 Canada 685; United States 315. 


990 United States 370; Netherlands 345; West 
Germany 248. 


1,442 Netherlands Antilles 813; Jamaica 338; 
Trinidad and Tobago 290. 
222 AE EL Antilles £40; Trinidad and 
obago 5 
1,982 Netherlands Antilles 831; Venezuela 740. 
8,988 United States 5,105; Jamaica 1 871; 
12,773 


3,536 


Netherlands Antilles 1 ,865. 
Venezuela 6,041; Jamaica 2 ,593; United 
States 2, 554. 


Source: República Dominicana, Oficina Nacional de Estadística. Comercio Exterior, 1966. V. 14, 1967, 


292 pp. 


COMMODITY REVIEW 


Metals.—Bauxtte.—Under its contract 
with Aluminum Company of America, the 
Dominican Republic has the right to 
acquire 850,000 tons of bauxite annually 
from the company for a term of 15 years. 
The Government indicated some interest 
in building an alumina plant, and full 
feasibility studies were contemplated. 

Nickel.—Falconbridge Nickel Mines 
Ltd., announced plans to invest $150 mil- 
lion in a plant to produce more than 50 
million pounds of nickel annually, pre- 
sumably as ferronickel. Its property con- 
tains not less than 62 million tons of ore 
averaging 1.55 percent nickel. The known 
ore body, to be mined by open-pit methods, 
generally is about 30 feet thick, but ranges 
up to 180 feet in thickness. 


Minera y Beneficiadora Falconbridge 
Dominicana C. por A., the Falconbridge 
subsidiary, recorded pilot plant output in 
1967 of 75 tons of ferronickel containing 
45.5 percent nickel. 

It was announced in the Santo Domingo 
press that the Government of the Domini- 
can Republic would attempt to renego- 
tiate Falconbridge’s contract to the greater 
benefit of the State. Some local opinion 
was expressed to the effect that renegotia- 
tion would not be in the best interests 
of attracting foreign capital. 


Nonmetals. — Salt. — Pittsburgh Plate 
Glass Co. contracted to make a study of 
the Barahona salt mine as a possible salt 
source for its Puerto Rico chlorine and 
caustic soda plant. Initial annual plant 
requirements of salt were estimated at 
300,000 tons eventually rising to 600,000 
tons. 
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HAITI 


Little information has been released on 
the activities of the Haitian mineral in- 
dustry in 1966 and 1967, but production 
of dried bauxite and of copper ore, the 
nation’s leading mine products, declined 
in 1967 and the country’s cement output, 
although slightly higher than in 1966, fell 
considerably short of the 56,000 tons pro- 
duced in 1964. No data on mineral trade 
are available for years subsequent to 1965; 
in that year although increases were re- 
corded in a number of minor commodities, 
overall trade volume in mineral commodi- 
ties was lower than in 1964 as a result of 
appreciable declines in steel and petro- 
leum product imports. 


A report released in 19675 indicated 
that Reynolds Haitian Mines, the coun- 
try’s bauxite producer, stepped up crude 
mine output from 400,000 tons in 1965 
to 500,000 tons in 1966, but recorded out- 
put of dried bauxite does not reflect such 
an expansion. The same source indicated 
that this expansion and further expansion 
planned for 1967 and 1968 was intended 
to bring output up to the 750,000-ton- 
per-year loading capacity of facilities at 
Miragoane. 


5 Mining Journal (London). Mining Annual 


Review. May 1967, p. 213. 


Table 10.—Haiti: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1963 1964 1965 1966 1967 
Metals: 
Aluminum ore: Bauxite, dried...._.._....- 384,000 437,160 382,588 361,426 359,192 
Products of copper mining: 
Ore oulled 2-20... 254,478 241,189 212,934 198,444 166,690 
Concentrate produced. -------- 16,181 12,655 10,223 9,069 6,766 
Content of concentrate: 
A Pes .3 Ee Zelt 5,884 5,029 3,960 r 2,780 2,350 
Gold civic troy ounces.. 6,778 8,090 6,719 5,071 NA 
SUVs daa dio do.... 107, = 92 ,057 77,488 50,690 NA 
Nonmetals: Cement......... thousand tons. . 5 38 40 


r Revised. NA Not available. i 
1 Clay, gravel, lime, limestone, marble, sand, and salt are also produced in Haiti; neither statistics nor reliable 


estimates are available for quantity of such output. 


Table 11.—Haiti: Exports of mineral commodities 


(Metric tons) 


Commodity 1964 1965 Principal destinations, 1965 
Metals: 
GE ore: Bauxite. --..-....--..- 457,655 427,799 All to United States. 
opper: e 
P Concenttrate. ----22-------- 15,045 10,221 Japan 7,272; Spain 2,949. 
DCAD A ONTE A N IAS 127 Germany 55; United Kingdom 43. 
Iron; SCA. cs ee 80 211 Germany 201. 
Nonmetals: Cement.  ------- 81 All to Martinique. 


Note: Source does not distinguish between East and West Germany. 


Source: Government of Haiti. Rapport Annuel de L'Administration Generale des Douanes pour 1'Exercise 
Octobre 1964-Septembre 1965, 125 pp. 
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Table 12.—Haiti: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 
Metals: 
Aluminum, including alloys, all forms. __ 88 
Copper, including alloys, all forms. ` 10 
Iron and steel: 
Iron ore and concentrate. -.._...-..- 2 
Pig iron, sponge iron, ferroalloy 100 
and steel powders. 
Ingots and other primary forms. . ` 101 
SBemirmanufacetureg 6,981 
Lead, including alloys, all forms. ._._._._.._ 2 
Platinum and platinum troy ounces.. 579 
group metals, un- 
worked or partly 
worked. 
Silver, unworked or partly do... 322 
wor 
Tin, including alloys, all long tons. _ 80 
orms. 
Zine, including alloys and semimanufac- 14 
res, 
Nonferrous metals, ore and concentrate, 3 
not specifi 
Nonmetals: 
Abrasives, natural, includ- kilograms. - 226 
ing industrial diamond. 
Asbestos cement building materials. .... 200 
Cement, not further specified..-.-......- 258 
Clay and similar refractory materials. . - 63 
Clay products, nonrefractory......-..-.-- 132 
Fertilizer materials: 
Nitrogenoug -------------------- 6 
Pbhoapnkhate ee 46 
EES cient ee i 25 
Gem gtoneng kilograms. - 8 
Graphite.. .....---------0----- 0224.2 99 
ÉIER See 2 
Mica, worked...........-.- kilograms.. -..---- 
Refractory bricks and similar products. - 55 
DAI e il tad ny aaa 71 
Sodium carbonate (soda aah)... 40 
Stone, sand and gravel...._. --..----.- 3 
A A EA 3 
Other, not specified `- ------------- 11 
Mineral fuels: 
Coal and eoke 2 ee 75 
Asphalt, oatural _----------------- 52 
Mineral tar and crude chemicals from 8 
coal, petroleum and natural gas. 
Petroleum: 
Crude and partly refined. _______-- 44 
Gasoline. -_____- 42-gallon barrels.. 270,590 
Kerosine- 2000000. do.... 27,510 
Fuel ois. -------------------- 51,360 
Lubrieantg 1-2- ---------------- 1,263 
Paraffin and ‘vaseline EE 256 
Othér toon eh i eo ik wo sa od 40 


NA Not available. 
1 Less than Le unit. 


1965 Principal sources, 1965 


129 Italy 77; United States 33. 
23 Mainly from United States. 


2 Do. 
41 Mainly from Belgium. 


1 Mainly from Germany. 
soe Mainly from Belgium. 


836 Mainly from United States. 


804 Mainly from Germany. 
174 Mainly from United States. 
1 Mainly from Belgium. 
(1) 


682 Mainly from United States. 


217 Belgium 212. 

346 Denmark 111; France 106. 
58 Germany 42. 
66 Czechoslovakia 22; Japan 19. 


5 All from United States. 
26 Italy 16. 


260 Meny from United States. 


O. 
80 United States 50; Canada 28. 
46 France 30; United States 15. 
6 All from United States. 


44 Mainly from United States. 


50 Mainly from Germany. 
138 Venezuela 55; United. States 51. 


62,893 Mainly from Curacao. 
3,407 Do: 


1,396 Mate from United Sta 
147 United States 67; Netherlands 48. 
20 Mainly from United States. 


2 May include some products derived from coal and natural gas. 
Note: Haiti trade returns do not differentiate East and West Germany. 


Source: Government of Haiti. Rapport Annuel de L’Administration Generale des Douanes pour |’Exercise 


Octobre 1964—-Septembre 1965, 125 pp. 


JAMAICA 


The Jamaican economy in 1967 eased 
from its previously strong pace as growth 
of mineral output, tourism, and agricul- 


tural production slowed, the latter as a 


result of prolonged drought. The growth 
rate level of around 7 percent sustained 
between 1963 and 1966 declined to about 


4 percent at current prices. 

The bauxite/alumina industry provided 
about 8.5 percent of the gross domestic 
product in 1967, and afforded the country 
over $100 million in export value. Al- 
though large increases were not recorded 
in the bauxite mining sector, planned ex- 
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pansion in mining and alumina processing 
plants indicate that the industry will grow 
in volume and value. It was estimated 
that with the completion of present ex- 
pansion plans, alumina output could reach 
3 million tons per year by 1976. 

One of the more serious social and eco- 
nomic situations in Jamaica was the esti- 
mated 15-percent unemployment level. 
Countering the Jamaican Government’s 
desire to-attract foreign investment is the 
rivalry displayed by the two major indus- 
trial labor unions. Some violence and in- 


Table 13.—Jamaica: 
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terruption of work was experienced by the 
bauxite industry in 1967. 


PRODUCTION 

Bauxite is the only metallic mineral raw 
material of record produced in Jamaica. 
Bauxite produced for export (dry equiva- 
lent) rose by 1.7 percent over the preced- 
ing year, and that converted to alumina 
rose by 4.2 percent. 

The leveling off of construction activity 
in 1967 was the likely reason for the 5.7 
percent decrease in cement output. Stocks 
of gypsum at yearend 1967 were declared 
at 378,660 tons. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Bauxite, dry equivalent: 
Produced for export. .... 5,244,391 6,062,894 6,893,353 7,132,281 7,257,052 
Converted to alumina.... 1,769,519 1,873,574 1,757,668 1,929,237 2,010,640 
Cement grade. ooo ooo. 48,293 76,094 124,314 
Tossa 7,013,910 7,936,468 8,699,314 9,137,612 9,392,006 
Alumina (exports).._...-..-..- 737,193 780,656 732,361 803,849 837 , 787 
Nonmetals: 
Cement, common portland.... 200,721 281,339 312,582 355,434 335,297 
Clays, for cement -0-- NA 55,221 95,684 125,894 NA 
Gypsum. - -_- thousand tons. _ r 232 195 212 r 198 167 
Limestone. _____...-._-__ 2. NA 4,300,656 1 429,058 1529,747 e 1480,000 
Marble, cut and/or polished. - NA 136,623 NA NA NA 
Phosphates- 0-00... 14 NA NA: ccidccciets plc 
Sand and gravel: 
Common sand. ......--- NA 273,000 310, 428 NA 21,000,000 
Glass aand .-.------- 5,011 10,474 7,801 8,636 NA 
Gravel, natural. ...___...- NA 668 , 400 790,214 NA 2 325,000 
Mineral fuels: Petroleum refinery 
products: 
Gasoline thousand 42-gallon 
DArrela: cocidas ada 1,033 1,614 2,008 1,542 
Kerosine 3... ......... o SE 528 993 1,113 819 
Distillate fuel oul. ee A 1,208 1,777 1,905 4.647 
Residual fuel oil....... lee, as 3,852 4,561 4,400 ' 
Liquefied petroleum 
A A 55 97 122 NA 
Asphalt. len "ée 24 54 129 NA 
Other.. _---.-.------- o Ka EEN NA 247 3 356 


e Estimate. * Revised. 

NA Not available. 

1 For cement production only. 
2 Cubic yards, estimated. 

$ May include jet fuel. 


TRADE 


With 1966 exports of bauxite and alu- 
mina valued at $105.7 million,® these two 
commodities represented 47.1 percent of 
total Jamaican exports for the period. 
Crude petroleum, at $19.6 million, was 
the most costly mineral import; in addi- 
tion, blending agent imports were valued 
at nearly $2 million. 

In terms of value, the United States 


was Jamaica’s foremost trading partner, 
having supplied, in 1966, $119.4 million 
worth (36.5 percent) of total commodity 
imports. The United Kingdom and 
Canada were the next most important 
suppliers with 22.2 and 10.9 percent, re- 
spectively. 

Exports valued at $85.5 million were 


6 The Jamaican Government assigns arbitrary 
values, per ton, of $6.44 to bauxite, and $67.76 
to alumina. 
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directed to the United States. 
total for all goods, 


Of this 


bauxite and alumina 


accounted for $57.6 million. The United 
Kingdom and Canada were Jamaica’s 
next best customers with 26.5 and 15.3 


percent, by value, respectively, Exports: 
exports. 1965... 
The following tabulation shows the ie 
relation of trade in mineral commodities 1965. __- 
to total trade for 1965 and 1966: Ee 
1966-77 


Table 14.—Jamaica: 


of all 
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Value (thousand dollars) ! Mineral 


com- 

Mineral Total modities' 
commodi- trade total 

ties (percent) 
-- 108,983 209,823 51.9 
-- 117,274 224,305 52.3 
Zu 61,314 289 , 058 21.2 
ie 63,539 327,189 19.4 
47,669 —79,235 XX 
zg 53,735 XX 


— 102,884 


XX Not applicable. | 
1 Values have been converted at the rate of J£1 
= US $2.80. 


Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 
Domestic products: 
Aluminum: 


Metal and alloys, semimanu- 
factures. 
Iron and steel: Serap..-.....-.....-. 
Nonferrous metal scrap......... 
Reexports: 
ron and steel: 

Ingots and equivalent forms... 
Semimanufactures___._..__._- 


Nonferrous metals: 
Uneroughbt 


Nonmetals: 
Domestic products: 
Cement: 
Portland. ee St ER 


Other neg 2-2 
et and clay products: Brick and 
ile. 
Fertilizer materials, not further 
specifi 
Sand, gravel, crushed rock.._._.... 
Stone, dimension Deserta ete e 
Reexports: 
le Goes materials. `. 


Other, ¡E ee ec 
Mineral fuels: Petroleum refinery products: 
Gasoline. - -thousand 42-gallon barrels.. 


Kerosgine_._____________..__-_.- do ` 


Lubricat- 
ing oil. 
Lubricating greases. ooo... 


thousand 42-gallon barrels. . 


: Revised. 
1 Less than }4 unit. 
Source: 


1965 


32,165 


51,220 
47,346 
118 

103 
195,831 
49 


166 
r 91,607 
r 29,739 


1966 


7,132,280 
03,381 


33 
150 
1,886 


64 
101 


(2) 
28 


59,012 
76,042 
5 


990 
167 
84,499 
17,830 
130 
979 


Principal destinations, 1966 


All to United States. 

Canada 407,271; Norway 225,370; 
United States 89,966. 

Mainly to Guyana. 


Mainly to United States. 
Netherland 889; West Germany 604. 


United to Cayman Islands. 
pas Kingdom 50; Cayman Islands 


West Germany 10; United Kingdom 7. 


Bahamas 20,881; Guyana 9,653; 
British Honduras 4,877. 

All to Bahamas. 

Cayman Islands 4. 


All to Cayman Islands. 


All to United States. 
Do. 


All to Cayman Islands. 
Do. 


Dominican Republic 298; Bahamas 
211; Haiti 161. 

Honduras 45; Puerto Rico 41; 
British Honduras 35. 

Honduras 18,060; Bahamas 15,318; 
Bermuda 15 299; Haiti 18, 614. 

West Germany 6, 849; United King- 
dom 3,512; United States 2,392. 

Guadeloupe 14; Dominican Republic 
13; Guyana 13. 

Dominican Republic 208; Costa Rica 
134; Surinam 104. 


Department of Statistics, Jamaica. External Trade of Jamaica. 1965, 269 pp., 1966, 319 pp. 
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Table 15.—Jamaica: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum: Metal, including alloys, all 2,098 2,711 Canada 1,144; United States 701; 
forms. United Kingdom 581. 
Copper : 
Sulfato ataco cios kilograms. - 1,500 (1) 
Metal, including alloys, all forms. . - 187 270 Km Kingdom 186; United States 
Tron and steel: 
Scrap iron and ateel oooo0.. 25 All from United Kingdom. 
Pig and sponge iron -.-------- 242 361 United Kingdom 152; Canada 83. 
Ingon and equivalent primary 1,265 441 United States 214; Netherlands 102. 
orms. 
Semimanufactures, including cast- 83 , 907 90,742 Mainly from United Kingdom. 
ings and forgings. 
Lead, including alloys: 
Unwrought EE 114 48 Canada 82. 
Semimanufactures___.._....-...-- 94 84 Mainly from United States. 
Nice including alloys, kilograms. - 2,000 1,778 Canada 914; United States 508. 
a orms. 
Platinum and platinum group value.. $6,476 $4,522 Mainly from United States. 
metals unworked and partly 
worked. 
GENEE See and partly do. $5,872 $11,830 Canada $6,850; United Kingdom 
wor e e $ (J 
Tin, including alloy and solder: 
Upnewrought long tons. - 14 31 Mainly from United Kingdom. 
_ Other semimanufactures. .... do.... 679 342 United States 290. 
Zinc, including alloys, all forms. ._.-...- 41 1 All from United Kingdom. 
EE 23 Belgium 12; United Kingdom 7. 
Nonmetals: 
Abrasives, natural, including indus- 4 62 . United States 30; United Kingdom 22. 
trial diamond. 
Asbestos: 
Crude Dher 0000002 356 185 Mainly from Canada. 
e Puilding materials... 2,904 1,983 Italy 1,008; United States 611. 
emen 
Fort ee ee 1,918 1,921 United Kingdom 996; Denmark 621. 
Refractory..............--..----- 210 169 Mainly from United Kingdom. 
Other cp ee 26 231 Mainly from United States 
Clay and clay products: 
Clay, not further specified_._...... 1,094 3,427 Mainly from United Kingdom. 
Brick, tile, pipe, and similar products 1,244 1,187 Do. 
Fertilizers, mineral and chemical: 
Nitrogenous: 
Ammonium sulfate........... 23,560 14,595 United Kingdom 5,716; Trinidad and 
Tobago 5,535. 
Other A 3,665 7,102 Mainly from West Germany. 
Phosphatic: 
Natural phosphates..........- 36 20 Al from United States. 
Superphosphates, Thomas slag, 3,366 2,364 Mainly from United States. 
other manufactured 
phosphates. 
Potassic: 
Potash salts........._._..-_- 6,424 8,274 Ven eee 4,269; West Germany 
Other, not specified. .........- 321 197 France 168. 
Mixed and other, nonspecified.....- 24,941 81,728 Wee EAS 16,452; Nether- 
ands 6,310. 
Gem stones, including diamond: 
e MAA S EE value. . $490 -......-- 
Cut, ungeet... do.... $11,379 $26,670 Canada $8,366; United States $6,182; 
Guyana $3,826 
Graphite, natural. ......... kilograms.. 8,000 7,474 Netherlands 4,990. 
Gypsum, limestone, other industrial 135 448 United Kingdom 278; United States 
stone. e 
Magnesite... -2-20-20 23 (2) 
Mica: 
Sheet, block, scrap, or kilograms.. 104,000 102,412 Norway 94,875; United States 7,529. 
ground. 
Manufactures ahi dp seceded ars do... ee () 
Refractory brick and similar products... 4,627 4,017 Ke States 2,516; United Kingdom 
<A A 11,221 11,640 United Kingdom 7,572; Canada 3,513. 
Sand, gravel, crushed rock ------- 1,323 1,847 Belgium 1,074; United States 428. 
Sodium carbonate (soda aah)... 1,982 2,061 Mainly from Únited States. 
Sodium hydroxide (caustic soda)... .--_--- 60,299 63,271 Do. 
Stone, dimension. --- ooo. 51 648 Italy 838; United States 147. 
GEREENT 1,022 1,025 Mainly from United States. 
3 EE 5 710 Mainly from United Kingdom. 
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Table 15.—Jamaica: 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 


Briquets of coal, coke, lignite, or peat. . _ 
Gases, liquefi 
Petroleum: 
Crude thousand 42-gallon barrels. . 
and partly refined. 


Refinery products: 
Gasoline: 
Aviation... do 
Motor `, do 
Other... do___- 
Kerosine___...._..__.-- do___- 
Distillate fuel ol? 
Residual fuel ol? 2.. 


Lubricating oil. 
thousand 42-gallon barrels. . ` 


Lubricating grenge... 412 

Other thousand 42-gallon 1 
barrels 

NA -------- 537 


Natural asphalt____.._.__-..._____.. E 
Mineral tar and crude chemicals from 
coal, petroleum, and natural gas. 


t Revised. 
1 Less than Le unit. 
2 Mostly bunkers. 


r 8,582 


31,827 


1966 Principal sources, 1966 


48 Mainly from United Kingdom. 
525 Mainly from West Germany. 


O. 
238 Mainly from United States. 


Mainly from Venezuela. 


84 Mainly from Netherlands Antilles. 


678 All from Netherlands Antilles. 
43 Mainly from Netherlands Antilles. 
16 ,090 Do. 
129 , 932 Do. 


Do. 
845 United States 251; United Kingdom 93. 


Trinidad and Tobago 983; Nether- 
lands 579. 

805 All from Trinidad and Tobago. 

Mainly from Trinidad and Tobago. 


Source: Department of Statistics, Jamaica. External Trade of Jamaica, 1965, 269 pp; 1966, 319 pp. . 


COMMODITY REVIEW 


Metals.—Alumina and Bauxite.—During 
1967 Alumina Partners of Jamaica, Ltd. 
(ALUPART), continued construction of 
its alumina plant, near Nain, in St. Eliza- 
beth Parish. Plans were for an initial an- 
nual capacity of about 860,000 tons of 
alumina by 1969, and provided for ex- 
pansion to over 1 million tons per year. 
ALUPART is a consortium of Reynolds 
Jamaica Alumina, Ltd., Kaiser Jamaica 
Corp, and Anaconda Jamaica, Ltd. The 
consortium planned to acquire all facil- 
ities, property and licenses owned by 
Kaiser Bauxite Co. in St. Elizabeth and 
Manchester Parishes, as well as bauxite 
deposits owned by Reynolds in those same 
parishes. Kaiser was to manage the project 
for the first 12 years. 

Early 1967 brought reports that Alcoa 
Mining of Jamaica, a subsidiary of Alu- 
minum Company of America, planned to 
build an alumina plant in Jamaica, with 
planned annual capacity of 200,000 tons 
possibly expandable to 800,000 tons. To 
supply the projected alumina facility, Alcoa 
has been given prospecting licenses over 
various areas to find bauxite of suitable 
grade. 

Reynolds Jamaica Mines Ltd. placed its 


new overland dried bauxite conveyor into 
operation at yearend. The six-flight con- 
veyor system replaced a 10,176-meter aerial 
tramline. Capacity of the conveyor was 
put at 5 million tons annually.’ 

In early February 1967 the Kaiser Baux- 
ite Co., wholly owned by Kaiser Alu- 
minum and Chemical Corp., dedicated its 
$35 million bauxite mining, processing, and 
shipping complex centered around Port 
Rhoades at Discovery Bay in St Ann 
Parish. Mining operations, to be carried 
out in St. Ann and Trelawny Parishes, 
were initiated in the Tobolski area about 
21 kilometers from the port. Mining areas 
are linked by more than 27 kilometers of 
standard-gage railway line; 42-ton-capacity 
ore trucks feed into rail cars for transport 
to the ore processing plant located about 
0.8 kilometer from the dock area. Three 
drying kilns and a storage area for 200,000 
tons, of raw bauxite were planned. Ship- 
ping facilities include a 220-meter dock 
which can accommodate ships up to 
37,500 tons. Loading can be accomplished 
at the rate of 4,500 tons per hour. 

In early 1967 it was announced that the 
Jamaican Government had granted Revere 


7 Skillings Mining Review. V. 57, No. 5, Feb. 
3, 1968, p. 1. 
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Jamaica Alumina, Ltd., a subsidiary of 
Revere Copper and Brass, Inc., sufficient 
bauxite reserves in the Parishes of St. 
Elizabeth, Westmoreland, St. James, and 
Trelawny to operate a projected 222,000 
ton-per-year alumina plant. Plans con- 
templated expansion of capacity to 660,- 
000 tons a year. Expenditure of not less 
than $45 million was planned to permit 
alumina output to begin in 1971. Terms of 
the contract are reporcedly similar to con- 
tracts with other companies except that 
within 15 years, the Jamaican Govern- 
ment may require Revere to build a second 
220,000-ton alumina plant, output of which 
would be sold at cost to a Jamaican alu- 
minum plant, should one be established. 

Antipodes Exploration, Ltd., was re- 
ported ê to be making engineering and geo- 
logical studies of a large bauxite deposit 
near Mandeville. 

Lead.—The Jamaican Metal Refining 
Co. Ltd., an affiliate of the Tropical 
Battery Co. of Jamaica, produced 250 tons 
of antimonial lead, lead oxide, and 
plumber’ lead in 1967.* The company plans 
to produce 1,000 tons of combined prod- 
ucts in 1968. The plant, in Spanish Town, 
reportedly cost $168,000. 


Nonmetals.—At yearend 1967, Consoli- 
dated Chemicals, Ltd., composed of U.S. 
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and Jamaican interests, apparently had 
firm plans to build a $30 million caustic 
soda plant. The plant would operate on 
imported salt and produce 170,000 tons of 
caustic soda annually, a quantity sufficient 
to meet Jamaican alumina industry re- 
quirements and supply a small quantity for 
export. Byproduct chlorine would be ex- 
ported as such, or processed into ethylene 
dichloride for export. 


Mineral Fuels.—Petroleum.—In early 
1967 it was announced that Signal Ex- 
ploration (Jamaica), a wholly owned sub- 
sidiary of Signal Oil and Gas Co., had been 
granted exploration concessions over a 
400-square-mile area onshore west of 
Kingston, and a 4,400-square-mile offshore 
area on the shelf along the south and 
southwest coast. The company had a 2- 
year search period *? after which it will 
have the option of taking out a 4-year 
prospecting license; at this stage, there is a 
built-in commitment to drill a test well 
during the first year of the license. With 
the discovery of oil, the company would 
be granted a 30-year mining lease over 
one-half of the original exploration area. 
In mid-1967, Signal was engaged in off- 
shore seismic work along the southern 
coast. 


NETHERLANDS ANTILLES 


Except for petroleum refining activities, 
the mineral industry of the Netherlands 
Antilles is of small consequence and limited 
to nonmetals production. 

Petroleum refining by Shell Curacao, 
N.V., and Lago Oil and Transport Co. 
Ltd. is of primary importance to the 
economy. The direct contribution (value 
of compensation to employees, taxes, local 
purchases, contractors, pilot service and 
other) by the two refineries to the 1966 
national product was 22 percent (29 per- 
cent in 1965)." 

Sulfur was produced as an oil refining 
byproduct and an $11 million desulfuriza- 
tion plant was commissioned at yearend 
1967 1? Lago also reportedly had plans for 
a desulfurization plant. 

Trade in crude petroleum and refinery 
products is of major importance to the 
Netherlands Antilles, accounting for over 
95 percent of total commodity exports and 
78 percent of total commodity imports in 
1966. 

The following tabulation shows the re- 


lationship of mineral trade to total trade 
for 1965 and 1966: 


Value (thousand dollars) Mineral 


com- 
Mineral Total modities’ 
commodi- trade share of 
ties total 
(percent) 
Exports: 
1965______- 589 , 646 602,809 97.8 
1966______- 581, 886 591,714 98.3 
Imports: 
1965______- 510,192 616,042 82.8 
1966...-..-- 498,355 616,052 80.9 
Trade balance: 
965______. 79,454 — 13,233 XX 
1966______- 83,531 —24,338 XX 


XX Not applicable. 


Source: United Nations. Statistical Papers, Series 
D, V. 16, Nos. 1-32; Commodity Trade Statistics 
1966, pp. 7213-7233. 


8 Skillings Mining Review. V. 56, No. 20, May 
20, 1967, p. 19. 

9 American Metal Market. V. 75, No. 43, Mar. 
4, 1968, p. 17. 

10 Petroleum Press Service. V. 34, No. 1, 
January 1967, p. 35. 

11 Department van Sociale en Economische 
Zaken, Bureau voor de Statistiek. Statistisch 
Jaarboek 1967 Nederlandse Antillen, p. 77. 

12 Petroleum Press Service, V. 34, No. 12, 
December 1967, p. 475. 
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In terms of total value of commodity 
trade in 1966, Venezuela was the chief 
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lion in value, respectively. 
Exports to the United States in 1966 


were valued at $70 million. The next two 
countries, in order of value, were Canada, 
$43 million, and the United Kingdom, $41 


million. 


supplier with goods (mostly crude petro- 
leum) worth $466 million. The United 
States and the Netherlands were next, 
having supplied $58 million and $21 mil- 


Table 16.—Netherlands Antilles: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 

Nonmetals: 

Limestone ------------ cubic meters.. ° 20,000 31,964 38,273 159,107 199 026 

Nitrogenous fertilizers- -___------------ 2200. NA 84,000 NA ?2148,675 

Phosphate rock________- thousand tons. . r 128 r 121 112 147 116 

A IA 281 93 e 2,000 e 2,000 A 

Sulfur, recovered to ooo. 35,000 29,000 30,000 30,000 NA 
Minerals fuels: Petroleum refinery products: 

Aviation and motor gasoline 

thousand 42-gallon barrels.. 43,462 41,200 43,145 44,628 37,769 

Kerosine and jet fuel___________- do. __- 8,683 19,380 18,116 20,303 38,037 

Distillate fuel ol. do. 52,027 41,18 32,762 41,319 32,224 

Residual fuel ol 2.. .2-.------ do.... 153,442 161,801 161,636 143,455 138,518 

Lubricants. 00000... do. 2,774 2,891 2,763 2,785 7,039 

OUNCE EECH do.... 19,215 20,231 21,705 20,358 NA 

e Estimate. r Revised. NA Not available. 


1 Sales, in metric tons. 
2? Exports of Aruba. 


Table 17.—Netherlands Antilles: 


(Metric tons unless otherwise specified) 


Exports of mineral commodities 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Iron and steel: 
ri A st 3,633 3,066 Surinam 1,785; Netherlands 1,250. 
A A A Se 
Nonferrous metals and alloys. ........-. 19 28 All to Doe: 
Nonferrous sceranp. 1,526 5,708 Japan 2,292; West Germany 1,170; 
nited States 899. 
Nonmetals: 
Fertilizers, manufactures. - _---------- ------- 105,899 Jamaica 19,872; El Salvador 17,022; 
India 15, 029; "Sudan 15,000. 
Limestopne eee 10,481 19,079 NA. 
Phosphate rock... ooo .- 114,890 147,169 United States 127,729; Belgium- 
Luxembourg 19, 740. 
DUN EE + AE 1,967 All to El Salvador. 
Nonmetals, n.e.8. 2-2 ee A DEE 
Mineral fuels: Petroleum: 
Crude.. -------------- thousand tons. . 375 344 United States 201; Italy 71; United 
Kingdom 67. 
Refinery products: 
Aviation gasoline..__._._._-.-- do. 1,528 1, 156) United States 1,289; United Kingdom 
Motor easoline --------- do. 3,080 3,159 ü oze in 334; , Singapore 261. 
Kerosine and white spilt. do... 725 bert, alten States 1,895; Singapore 200; 
Jet fue -2-0 do. 3,056 3, 699) United Kingdom 390; Canada 358; 
Distillate fuel ol... do...- 4,147 5,178 United States 1, CH Japan 854; 
Netherlands 491 
Residual fuel ol... do. 22,211 19,765 United States 15, 474; Canada 2,098. 
Lubricants including grengen do ` 1,001 1,019 United Kingdom 460; Netherlands 
Vaseline, paraffin, and wax. do. 37 26 Mainly to United Kingdom. 
Asphalt. 22 oe. do. 881 982 NA. 
Other tonnes eee cence do.... 34 133 NA. 
TE  yEÍÍÑr A STE 


NA Not available. 
1 Includes process oil and cutbacks. 
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Table 18.—Netherlands Antilles: 


‘Metric tons unless otherwise specified) 


Commodity 


Metals. 
Aluminum and alloys, all forms. ......- 


Copper and alloys, all form. -_.._- 


Iron and steel: 
Castings and forgings._._.._...__- 
Shapes and sections..__..___.___-. 


Hoop and etrun --------------- 
Plate and sheet. . -....-.-------- 


lat EE 


Lead and alloys, all forms. -..._--..--.. 
Nickel and alloys, all forms....-------- 
Silver and platinum troy ounces. _ 
group metals, all forms. 
Tin and alloys, all forms. --long tons... ` 
Zinc and alloys, all forms... ..-.......-.-.. 
Metalliferous ores, n68... 
Nonferrous metal scrap..-...-.------.- es 
Other nonferrous metals and alloys. .-...-.. 


Nonmetals: 
Clay and clay products: 
Common and Greclay.. 
Refractory brick8...........--.-.-- 


Fertilizer: 


Sodium carbonate. mn 
Sodium hydroxide......-...-.------.- 


Nonmetal]s, nen... 
Other crude minerals ..----------- 


Mineral fuels: 
Coal, coke and briquets......-...-...-.-. 
Mineral tars and derivatives...._._..._.-. 


Petroleum: 
Crude___.__.___.. thousand tons. - 
Natural gasoline__..-.._...--- do 


Refinery products: 


Aviation gas- do...- 
oline. 
Other gasoline. ......-- do 
Kerosine and jet fuel... do... 
Distillate fuel oil. ......do.... 
Residual fuel oil. ......-. d0.22< 
Lubricants, including 
grengen, ----------- O..-- 
Butane. 0202... do. 
Other 1. do. 


NA Not available. 
1 Includes process oil and asphalt. 


1965 


57 


1966 


31,792 


6,154 
1,105 


15,270 


633 
13,594 
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Imports of mineral commodities 


Principal sources, 1966 


United States 36; Italy 33; United 
Kingdom 30. 

United Kingdom 95; Netherlands 94; 
United States 61. 


Netherlands 1,275; West Germany 
1,075; Belgium-Luxembourg 763. 

United Kingdom 20; United States 10. 

Japan 793; Belgium-Luxembourg 754; 
Netherlands 520. 

Netherlands 53. United States 10. 

West Germany 2,331; Italy 654; 
United States 528. 

Netherlands 45; West Germany 32; 
United States 31. 

Netherlands 22; United States 10. 

United States 2; United Kingdom 2. 


Maniy from Netherlands. 


E 214; United States 161. 

Mainly from Colombia. 

Netherlands 10; United States 6; 
Italy 5. 


Venezuela 17,495; Colombia 12,843. 


Mainly from United States. 
TEE 571; United Kingdom 


All from United States. 
Mainly from United States. 


Mainly from United States. 
Surinam 11,629; Trinidad and Tobago 


1,0 


et in 17,430; United States 
10, > 
uantity unknown. Value $2,599.000. 
nited States 5,073; Venezuela 2,072; 
United Kingdom 1,778. 


E from United States. 
O. 


Mainly from Venezuela. 
All from Venezuela. 


Mainly from Venezuela. 


Do. 
Trinidad and Tobago 115; Venezuela 


80. 

Mo 140; Singapore 80; Nether- 
lands 6 

ena 656; Malaysia 46. 


Mainly from United States. 
All from Venezuela. 
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TRINIDAD AND TOBAGO 


While there were indications of weakness 
in segments of the economy of Trinidad 
and Tobago in 1967, the gross domestic 
product (GDP) increased shghtly more 
than 6 percent over that of 1966 level.?** 
The petroleum sector made the largest 
contribution to 1967 economic growth with 
a net production of $212 million or 
about 28 percent of the GDP. 

In late 1967 the Government of Trinidad 
and Tobago proposed changes in legisla- 
tion relating to the petroleum industry. 
The Government claimed that terms of 
the submarine well allowance were too 
generous; it wished to substitute a produc- 
tion allowance that it believed would still 
provide incentive to marine operations, 
although at a lesser rate of return to the 
companies. 

While the proposed laws would increase 
the Government income from the oil in- 
dustry over the next few years, it was 
alleged that future income would be sub- 
stantially curtailed and that oilfield devel- 
opment would slacken.'* 

One of the more serious economic pro- 
blems in 1967 was the level of 14 percent 
unemployed of the total labor force. Im- 
portant as the petroeum industry is, it 


Table 19.—Trinidad and Tobago: 


employed only about 6 percent of the total 
labor force, and in 1967 was reducing its 
work force. 


PRODUCTION 


Aside from asphalt, crude oil, petroleum 
products, nitrogenous fertilizers, and sulfur, 
mineral commodity output has been largely 
limited to construction materials for local 
use. 

Crude oil output in 1967 attained a 
new high, nearly 17 percent over the 1966 
figure. Refinery output of motor gasoline 
increased 9.3 percent over 1966 produc- 
tion, but other refinery production showed 
decreases or only slight increases. 

The steady upward trend of fertilizer 
output continued with increased tonnage 
of nearly 40 percent in 1967. 


a 


TRADE 


Trimdad’s most valuable trade com- 
modities were crude petroleum and re- 
finery products. Imports of crude petro- 


13 Barclays Overseas Survey. London, 1968, p. 


14 Petroleum Press Service. V. 34, No, 12, 
December 1967, pp. 454-456. 


Production of mineral commodities 


(Metric tons unlesss otherwise specified) 


Commodity 
Nonmetals: 
Cemento ooo. thousand tons.. 
Classics thousand cubic meters. . 
Diorite A A do 
Gypsum...... EE 
Limestone. --_.-..... thousand cubic meters. _ 
Nitrogenous fertilizers........ thousand tons. - 
Porcellanite.-_._._....- thousand cubic meters. _ 
Sand and gravel. 020022... do...- 
Sul esos eee ad Sia 


Mineral fuels: 
Asphalt, natural and similar materials: 
Natural asphalt...._...... thousand tons. . 
Pitch sand....... thousand cubic meters. - 
Natural gas, gross production 
million cubic feet. _ 
Natural gas liquids 
thousand 42-gallon barrels. ` 


Petroleum: 

ée e TEE do. __- 

Refinery products: 
Aviation gasoline -------- do___- 
Motor gasoline.._____...._.-- do 
Kerosine and jet fuel --.___- do 
Distillate fuel ol. do___. 
Residual fuel ol... do... 
Liquefied petroleum gases..... do...- 
Lubricants- 00-00. do...- 
Other. oo Ge cee sede do.-..- 


NA Not available. 


1963 1964 1965 1966 1967 
162 176 189 209 190 
78 e F 74 74 
3,005 2,296 1,865 2,013 3,647 
526 525 435 471 435 

99 229 280 380 530 

39 31 55 76 14 
470 606 245 291 189 
6,735 5,407 3,783 4,074 NA 
172 195 171 158 145 
10 19 15 34 10 
99,376 110,732 111,503 118,927 140,338 
170 200 197 188 183 
48,678 49,731 48,859 55,603 64,995 
970 977 864 2,109 1,746 
18,302 17,747 17,208 17,868 19,524 
9,482 11,845 17,101 16,443 15,331 
20,055 19,658 19,447 19,892 19,191 
66,271 71,287 75,442 80,352 75,496 
109 146 182 254 312 

2 406 835 1,014 1,233 

693 840 822 1,824 1,924 
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leum in 1966 were valued at $227 million, 
while the next most valuable category was 
iron and steel products at $15 million. 
Exports of crude petroleum and petroleum 
products in 1966 were valued at $356 
million. 

In 1965 (the most recent year for which 
details have been compiled), Venezuela 
supplied total imports valued at $123 mil- 
lion followed by the United States with $81 
million, the United Kingdom with $80 
million, and Saudi Arabia with $79 mil- 
lion. Imports from Venezuela and Saudi 
Arabia were primarily crude oil. 

Exports in 1965 were directed primarily 
to the United States ($131 million), fol- 
lowed by the United Kingdom ($67 mil- 
lion), and the Netherlands ($35 million). 

The following tabulation shows the rela- 
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tion between total trade and mineral trade 
for Trinidad and Tobago for 1965 and 
1966. 


Value (million Mineral 
dollars) com- 
modities’ 
Mineral Total share of 
com- trade total 
modities (percent) 
Exports: 
196522 52 a 1 333 407 81.8 
1966 wos oo `- ------ 369 431 85.6 
Imports: 
EE 1237 482 49.2 
EEN 253 462 54.8 
Trade balance: 
Lo onde lds 1 +96 —75 XX 
KEEN 1 +116 —31 XX 


XX Not applicable. 
1 Mineral fuels and related materials only. 


Source: Government of Trinidad and Tobago 
Central Statistical Office. Overseas Trade. Part B. 
Port of Spain, 1965, p. 205. 


Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum: , 
DCAD E 67 45 Ke Kingdom 29; West Germany 
e Metal and alloys, other forms....... 77 115 Mainly to Guyana. 
opper: 
Kera A 148 242 Denmark 131; West Germany 108. 
Metal and alloys, other forms......- 55 8 Stores and bunkers 3; Guyana 2. 
Iron and steel: 
a EE 3,535 6,757 Mexico 4,166; Venezuela 2,542. 
Pig, sponge, and primary forms. - _- 4 Mainly to St. Vincent. 
Semimanufactures: 
Structural shapes..._..._----- 90 339 Antigua 114; Guyana 78; St. Lucia 64. 
Plates and sheets, all types... - 208 490 SE 255; St. Vincent 53; St. Lucia 
EIERE ere EE 138 162 r 69; Netherlands Antilles 
Lead: 
SODA 7 beten 
Metal and alloys, other forms... - - - 265 56 Panama 27; Venezuela 12; Barbados 9. 
Nickel and alloys, wrought__..___.-.-- 2 1 Mainly to Venezuela. 
PDiaünum troy ounces-- __...-.. 3 All to United Kingdom. 
SEH not oworked.. .-.--..-..- do__.- 80 300 All to Barbados. 
in: 
A ---- long tons.. 94 338 Mainly to Netherlands. 
Tin and tin alloys_.._._.....- Oui (1) 1 Mainly to Dominica. 
Zinc, zinc alloys and scrap_____._----.- 7 1 Mainly to United Kingdom. 
Nonferrous scrap, unclassified.......- a 3,380 271 Denmark 106; stores and bunkers 70. 
Nonmetals: 
Barite, not caleined 2 eee ooo.-o- 947 Barbados 490; Guyana 457. 
Cement. E NA 50 Mainly to Surinam. 
Clay and clay products: y 
EE 2 1 Mainly to stores and bunkers. 
Common brick. ______....---.---- (1) 24 Grenada 12; St. Vincent 6. 
Fertilizer materials: 
Naturals ccc. da da A 
Manufactured: , 
Nitrogenous_..........------ 102,217 116,901 United States 26,715; Brazil 17,361; 
Guyana 14,644. 
Phosphatic_..........-.-----.- GO). 2eseeecec 
e Sc on ee et eo 8 7 Mainly to Barbados. i 
Gravel and crushed rock... 1,525 249 SE 102; Netherlands Antilles 
Libia 616 570 Guyana 251; St. Kitts-Nevis 152. 
a aaa 11 11 Stores and bunkers 6; Grenada 3. 
DANG EE a 208 244 


See footnotes at end of table. 


Venezuela 108; Netherlands Antilles 
1 
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Commodity 


Nonmetals—Continued 


Sodium carbonate 
Sodium hydroxide 
Stone 


Mineral tar 
Natural asphalt 


Petroleum: 


Crude. -thousand 42-gallon barrels.. 


Refinery products: 
Aviation gasoline 


Motor gasoline...._....- 
Kerosine ` O___- 
Distillate fuel ol ` 
Residual fuel ol ._...___.. 
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Exports and reexports of mineral commodities 
—Continued 


(Metric tons unless otherwise specified) 


1965 


396 
468 
9,742 
4 
61,287 
4,324 
18,300 


97,763 


18,304 
77,769 

6,695 
19,133 


1966 


2 
5 
1 
226 


378 
17,780 


(1) 
64, 962 


657 


15,616 


161,763 


11,126 
17,291 


Principal destinations, 1966 


Grenada 1; stores and bunkers 1. 
Grenada 3; stores and bunkers 1. 
Mainly to Grenada. 

Mainly to stores and bunkers. 


Barbados 259; Guyana 55. 

Guadeloupe 6,724; United Kingdom 
3,614; Surinam 2,743. 

Mainly to stores and bunkers. 

Mainly to United Kingdom. 


All to Canada. 


United States 7,234; Japan 2,044; 
orca 1,468; Netherlands Antilles 


1,419. 

United Kingdom 6,332; Sweden 1,088. 

Mainly to United Kingdom. 

Netherlands 5,402; Sweden 3,361. 

United States 42,736; bunkers 7,184. 

Canada 30,192; Brazil 25,822; 
United Kingdom 25,404; Belgium- 
Luxembourg 24,493. 

Guadeloupe 4,555; Guyana 3,501; 
Antigua 1,609. 

United States 72,523; Netherlands 
55,358; United Kingdom 27,389, 

Puerto Rico 4,052; Canada 3,651; 
United States 3,261. 

Mainly to Guyana. 


NA Not available. 
1 Less than Le unit. 


Source: 


Spain, 1965, 397 pp.; 1966, 397 pp. 


Table 21.—Trinidad and Tobago: 


(Metric tons unless otherwise specified) 


Government of Trinidad and Tobago, Central Statistical Office. Overseas Trade. Part A. Port of 


Imports of mineral commodities 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum and alloys, all forms. ...._._.. 995 653 Canada 265; United Kingdom 205; 
United States 100. 
Copper: 
Metal and alloys, all forms. ......- 287 207 Mainly from United Kingdom. 
SUI te os sora Se a ee 21 20 Do. 
Iron and steel: 
ERR AA sae (1) 218 Mainly from United States. 
Pig, sponge, and primary forms. - - - 173 623 Netherlands 324; United Kingdom 141. 
Semimanufactures: 
Structural shapes..__________- 12,478 11,167 Belgium-Luxembourg 4,815; United 
Kingdom 4,108. 
Plates and sheets, all types..._. 14,398 10,578 ra Kingdom 5,676; Australia 
Pipes and Gubea. ...------ 35,758 30,913 United Kingdom 24,063; United 
States 2,589. 
EIERE iso eee eet geg 203 519 Belgium-Luxembourg 275; West 
Germany 120; United Kingdom 93. 
Lead: Metal and alloys, all forms......_-_ 47 59 a Kingdom 38; West Germany 
Nickel and alloys, all forms_._._______- 8 18 vee EE 4; Netherlands 4; 
` apan 4, 
Platinum all forms...._.... troy ounces. . 98 2,322 Mainly from Canada. 
Silver, including partly wrought-.do.... 25,498 21,319 Mainly from United Kingdom. 
in and alloys, all forms. - - -long tons. - 4,192 4,139 United Kingdom 2,698; Canada 771. 
Zinc and alloys; all forms......_....... 18 22 United Kingdom 11; Canada 5. 
Nonferrous metals, scrap and ores_.._.._. 5 29 Guyana 18; China (mainland ) 7. 


See footnotes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Nonmetals: 

Abrasives, natural____._....__.-__-.-- 8 4 Mainly from United Kingdom. 

Arsenic and compounds... 11 263 Mainly from Jamaica. 

Asbestos, crude- --------------------- 

Barite, crude and ground...........-.-- 27,734 58,545 Brazil 36,578; Canada 8,418; West 
Germany 7,453. 

Como tucan caia 7,411 3,815 Venezuela 2,240; United 
Kingdom 1,212. 

Clay and clay products: 

[cc es e 562 548 Mainly from United States. 
Common briek. --------- 32 17 All from United Kingdom. 
Refractory brick ....------------ 1,114 708 Do. 

LA MA A 106 ee 
Fertilizer materials: 
Natural cuates 88 64 Mainly from Japan. 
Manufactured: 
Nitrogenoug. 19 46 Mainly from Canada. 
Phosnbhatie -2 ------- 911 549 Mainly from Netherlands. 
Etage. sieur 3,104 1,514 rad 1,168; West Germany 
Mixed ¿niza dicas S 1,645 2,350 Italy 1,326; West Germany 437. 
GraphIte:..ociecomcaa sae (2) 5 All from United Kingdom. 
Gravel and crushed rock... 354 276 ge 99; United States 78; Venezuela 
BK se eae a ios E 8 10 All from United Kingdom. 
Magnesite- ooocoocoocooococooococoo- SA 27 All from Netherlands. 
MICA oe a ee tt ia 27 25 Norway 19; Sweden 6. 
Sel Goose he wen E 8,482 9,984 Mainly from United Kingdom. 
Sand A E 113 45 ae Kingdom 27; United States 
18. 
Sodium carbonate. _._...._----..------ 2,366 1,955 Mainly from United Kingdom. 
Sodium hydroxide... ----------------- 2,467 4,301 Do. 
Stone: 
Dimension_..__....--..---------- 25 208 Mainly from United States. 
Industrial A ee eed 7,281 12,822 Jamaica 9,455; Venezuela 2,007. 
A AA Ea GTA 17,047 17,235 Mainly from United States. 
Other nonmetals_._......-.-...------ 1,737 2,220 Italy 690; United Kingdom 647; 
Canada 393. 
Mineral fuels: 
Coal and eoke ..------------------ 1,115 73 All from United Kingdom. 
Gas, manufactured. --..----.--------- Al 88 Mainly from United States. 
Mineral tar... .---------------------- 33 18 Mainly from United Kingdom. 
Mineral wax_____._..._..._-.-------- 18 8 All from United States. 
Petroleum: 
Crude thousand 42-gallon barrels.. 93,709 93,114 Venezuela 53,155; Saudi Arabia 

and partly refined. 27,619; Colombia 9,596. 

Refinery products: 
Motor gasoline.-.....-- do___- 1 276 Mainly from Venezuela. 
Bad © 204 Nigeria 124; Venezuela 79. 
Lubricants, including greases. . - 5,182 4,449 ae Kingdom 2,151; United States 
1,087. 
Vaseline and paraffin......-...- 330 613 Mainly from United States. 
Tar TT EE 40,229 2,026 Mainly from Venezuela. 
OUn@rs Eeer e r 3,314 1,821 Mainly from United Kingdom. 
r Revised. 
1 Less than Le unit. 
Source: Government of Trinidad and Tobago, Central Statistical Office. Overseas Trade. Part A. Port of 


Spain, 1965, 397 pp.; 1966, 397 pp. 


COMMODITY REVIEW 


Nonmetals.—Porcellanite.—Small ton- 
nages of porcellanite have been produced 
for use in oilfield road construction. While 
not particularly suitable for this use, porcel- 
lanite, a fused clay and silt formed by 
spontaneous combustion of interbedded 
lignite, was handy and cheap. In mid-1967, 
the local market price was $1.20 per cubic 
yard at the pit. Chemically, the rock is 


52 percent silica, 22 percent alumina, 8 
percent ferric oxide, 7 percent combined 
water, with minor quantities of other com- 
bined elements; alunite content is re- 
portedly appreciable. Porcellanite is said to 
have good pozzolanic properties; small 
quantities have been exported for analysis 
and testing. 


Mineral 
drilled in Trinidad oilfields in 


Fuels.—Petroleum.—F ootage 


1967 
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amounted to 928,013 feet, a decline of 
nearly 22 percent from 1966 drilling. The 
average number of wells producing oil in 
1967 rose to 3,417, a gain of 53 wells over 
the 1966 figure. 

Average daily crude oil production in 
1966 was 152,340 barrels; during the first 
9 months of 1967, average daily production 
was 174,100 barrels. About 37 percent of 
the total comes from some 290 offshore 
wells averaging 220 barrels per day. More 
than 3,000 land-based marine wells and 
onshore wells each produced 35 to 36 
barrels per day. 

While rising output gives the appearance 
of a healthy oil industry, the long-term 
aspect is clouded by lack of known 
reserves. 

In its Annual Report for 1967, the 
British Petroleum Co. Ltd. (BP), an- 
nounced it had ceased drilling on land at 
the end of March 1967 because of lack 
of reserves and new locations. It appeared 
that Trinidad Petroleum Development Co., 
Ltd., in which BP holds an 88 percent 
interest, would make little or no profit over 
the next 10 years and was unlikely to be 
able to pay dividends; it was decided to 
put the company into liquidation, and ef- 
forts were in progress to dispose of the 
company’s holdings. BP had a one-third 
interest in offshore wells which had a total 
average daily output of 19,000 barrels. 
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Texaco Trinidad, Inc., was successful in 
its exploration drilling in 1966, particularly 
in the Guayaguayare area of southeastern 
Trinidad. A drilling campaign carried on 
into 1967 has resulted in production of 
30,000 barrels per day for the area. 

In 1966 an aeromagnetic survey over 
some 3,000 square miles of Continental 
Shelf area north and northeast of Trinidad 
was carried out with United Nations 
Development Fund (UNDF) assistance, 
and gave results that suggested that a more 
detailed study would be desirable. In 1967 
the Government and the UNDF were 
working out a plan to conduct seismograph 
work in the area between Trinidad and 
Tobago. 

In addition to routine exploration drill- 
ing carried on by the various operating 
companies, Pan American (Trinidad) Oil 
Co. (Pan Am) spudded in an offshore 
wildcat test that could have an important 
bearing on the Trinidad oil industry. After 
2 years of study and the drilling of one 
dry test, PanAm started drilling at a loca- 
tion 65 kilometers east-southeast of Point 
Galeota. The floating rig, operated by 
Santa Fe Marine, Inc., was anchored in 
water nearly 230 feet deep. The operation 
reportedly was to cost $2.9 million, and 
the Government agreed to give the com- 
pany a special sliding scale deduction al- 
lowance related to production. 


The Mineral Industry of 
Central American Areas 


By Burton E. Ashley * 
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BRITISH HONDURAS 


The mineral industry of British Hon- 
duras remained insignificant and limited to 
the extraction of small quantities of lime- 
stone, sand, and gravel. 

The policy of the Government of British 
Honduras appears to be favorable to the 
entry of foreign risk capital in prospecting 
ventures. Companies and individuals 
searched for metals and petroleum through- 
out 1967 but by yearend no discoveries 
had been announced. 

Duncan R. Derry Limited, of Canada, 
was given an exclusive prospecting license 
covering approximately 2,000 square miles 
in the southwestern part of the country, 
beyond the Maya Mountain range. The 
license, valid for 4 years beginning in 
1966, requires the company to spend a 
minimum of $61,000? a year to supply 
local demand for minerals on special 
terms, and to process minerals produced 
within the country if feasible. Indications 
of copper, zinc, and gold have been re- 
ported previously in the area of the com- 
pany’s concession. 

An American individual conducted an 
aerial survey, presumably for iron ore, in 
1967 but results were not announced. 


PRODUCTION 


The Public Works Department (PWD) 
is the largest producer of limestone, sand, 
and gravel in the country. Quantity of 


output was estimated for limestone but 
production by the PWD of sand and 
gravel was not reported. Belize Sand and 
Gravel Company Limited reported output 
of 62,525 cubic yards of river gravel in 
1967. 


Value of the reported production was 
$621,875. 


Table 1.—British Honduras: Estimated 
production of mineral commodities 
(Metric tens) 


Commodity 1965 1966 1967 
Limestone-.....-. 57,376 58,000 64,000 
Sand and gravel!. 84,400 57,230 NA 


NA Not available. 
1 Reportedly comprises 50 percent sand and 50 per- 
cent gravel. 


Source: U.S. Consulate, Belize City. 


TRADE 


Exports and reexports were essentially 
limited to small quantities of scrap metal 
and petroleum products. The principal 
import commodity is petroleum products, 
followed by fertilizers and iron and steel 
semimanufactures. The country’s main 
trading partner in 1966 was the United 

1 Physical scientist, Division of International 
Activities. 

2 Where necessary, values have been con- 


verted from British Honduran dollars (BH$) 
to U.S. dollars at the rate of. BH$1.64=US$l. 
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Kingdom, which supplied 38.25 percent of Meier rg ee 
all British Honduran imports, and took ETA Mos 
46.78 percent of its exports. The United Beer fado “total 
States was the next largest trading partner, ties (percent) 
having supplied 33.52 percent of all S - 
imports and having taken 23.63 percent of aa 182 12,212 1.5 
the exports. 1966.______ 140 13,454 1.0 
The following tabulation shows the ree "Pg: ` 2,731 24,467 11.2 
lation between trade in mineral commodi- 1966_------ 2,932 27,106 10.8 
ties and total commodity trade for 1965 ATACE PRUNE —2,549 —12,255 XX 
and 1966: 1966_--_--- —2,792  —18,652 XX 
XX Not applicable. 


Table 2.—British Honduras: Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 


1965 1966 Principal 
destinations, 1966 
Metals: 
Iron and steel: 
EH 40 38] Manly to Mexico. 
SBemimanufacturen ...---.-------.----- 52 4,186 O. 
Nonferrous metals: Semimanufactures__....__.......-.....---- 6  --... 
Nonmetals: 
Comenta tada de 605 448 All to Mexico. 
TEE EEN dead 5 Do. 
Mineral fuels: 
Petroleum refinery products. _____. thousand 42-gallon barrels.. 15 14 Mainly to bunkers. 


Source: British Honduras. Trade Report. Belize City 1967, pp. 109. 


Table 3.—British Honduras: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Iron and steel semimanufactures._ __._... 2,606 3,083 United Kingdom 2,002; United States 364; 
' Belgium 271. 
Nonferrous semimanufactures. _........- 61 137 Mainly from United Kingdom. 
Nonmetals: 
COMMON EE 9,893 9,625 Honduras 6,274; Jamaica 3,134. 
Fertilizer materials: 
Nitrogenous--------------------- 920 324 United States 162; West Germany 97. 
Phosphatic---------------------- 3,016 545 Mainly from United States. 
POCASSIO ua pos bye Se 145 7 All from United States. 
Other, not apecifed ...---..--- 211 2,225 Mainly from United States. 
E A beeps eee 171 805 Mainly from United Kingdom. 
TEE 577 595 All from United Kingdom. 
Mineral fuels: 
Coal and coke... o ooo 27 22 United Kingdom 13; United States 8. 
Natural gas liquids- -..--------------- 383 435 Mexico 292; Guatemala 90; United States 
51. 
Petroleum refinery products: 
Sie thousand 42-gallon barrels.. 79 90 Mainly from Jamaica. 
ine. 
Kerosine- ooo ooo. do. EK 38 Do. 
Fuel oil, all types___.__._.-- do___- 104 95 Jamaica 71; Guatemala 19. 
Lubricating os `... do. 6 7 Curacao 3; United States 2; Jamaica 1. 
Greases- SoU e eee oes 37 36 Mainly from United States. 
Paraffin, petrolatum, waxes._____-- DO. cas 
EE 1,399 743 Mainly from Trinidad and Tobago. 


Source: British Honduras. Trade Report, Belize City, 1967, pp. 109. 
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COMMODITY REVIEW 


Mineral Fuels.—Petroleum—A trade 
journal? reported that six deep offshore 
test wells had failed to find production. 
The deepest well, drilled on Palmetta Cay, 
reached 16,000 feet. Shell Oil Co. spud- 
ded a 10,000-foot test well in the south- 
east part of Turneffe Island in November 


COSTA 


Costa Rica's negligible minerals industry 
may become of increasing importance if 
exploration efforts in the country prove 
successful. Resource investigations were 
being carried on for minerals and petro- 
leum, mostly by foreign firms. Technical 
assistance was available from Costa Rican 
Government agencies, the U.S. Agency for 
International Development (AID), and 
the University of Costa Rica. 

The AID program provided for labora- 
tory investigation of samples in the United 
States. AID also acted as middleman be- 
tween private industry and the Costa 
Rican Government in cases needing fur- 
ther exploration or development capital. 

The Government continued to be recep- 


Table 4.—Costa Rica: 
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1966; the company was still drilling at 
yearend. Shell will earn a one-half interest 
in the concession held by Phillips Petro- 
leum Co. with the completion of this well. 

In late 1967, two offshore exploration 
licenses were granted to unnamed interests 
of undetermined national origin. The 
leases are in the southern territorial waters 
of British Honduras. 


RICA 


tive to the entry of foreign investment into 
the country. 


PRODUCTION 


Costa Rica’s production of mineral com- 
modities consisted primarily of salt, 
cement, and construction materials. Fertil- 
izer materials and refinery products were 
processed from imported raw materials. 
The country’s only oil refinery began pro- 
duction in 1967. 

Approximate values of selected com- 
modities produced in 1967 were as follows: 
Fertilizer materials, $5.5 million; refinery 
products, $4.3 million; cement, $2.5 mil- 
lion. 


3 Petróleo Interamericano. January 1967, pp. 
16-18. 


Approximate production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Gold Once ds troy ounces. _ 3,000 3,000 570 570 500 
Manganese ore.__________----------_--__ DO NA 
Nonmetals: 
Comenta tus aaea 33,000 119,000 114,750 110,500 
Diatomite MA A 1,900 3,600 3,000 3,000 10,000 
Fertilizer materials: 
Niutrogenoug ---------------------- NA NA e 59 ,900 11,587 17,855 
EK d ME NA NA e 95,000 NA 42,640 
Teresa 5,000 6,500 12,000 12,000 7,759 
Limestone e. 30,000 126,200 219,000 229,000 229,492 
1 GE 5,698 20,000 1,848 1,930 9,804 
Sand and gravel € 00 0 NA 50,000 75,000 75,000 75,000 
_ Stone, crushed and broken e... NA 50,000 172,000 172,000 172,000 
Mineral fuels: Petroleum refinery products: 
Motor thousand 42-gallon barrels.. 2002 econo ono... 175 
gasoline. 
Kerosine ooo dona its? meras. anaana “ales 27 
Distillate fuel ol) e Te EECH 254 
Residual fuel ol doraa ieee. aaa ‘Gases ees 158 
e Estimate. NA Not available. 


1 Exclusive of refinery fuel. 
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TRADE 


In 1966 Costa Rica took measures to 
improve its balance of visible trade be- 
cause of the previous deteriorating trend. 
Import values for 1965 and 1966 showed 
little change, but a rise in exports helped 
to create an improved balance over that of 
1965. 

The United States is Costa Rica’s pri- 
mary trading partner, but mineral com- 
modity exports went mainly to Nicaragua 
and other neighboring countries. The 
United States was the leading supplier of 
nonfuel mineral imports, while Venezuela, 
the Netherlands Antilles, and El Salvador 
supplied most of the fuel materials. 

The following tabulation compares 
value of Costa Rica’s mineral commodity 


Table 5.—Costa Rica: 
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trade with its total trade for 1965 and 
1966. 


Value (million Mineral 
dollars) ! comod- 
——— —_—_ —_——_——— ities’ 
Mineral Total share of 
comodi- trade total 
ties (percent) 
Exports: 
1965 222 ti 4.9 111.8 4.4 
1966________._ 4.7 135.5 3.5 
Imports: 
1965____...___- 37.7 178.2 21.2 
1966_______- oo 27.1 178.4 15.2 
Trade balance: 
1965______._. —32.8 —66.4 XX 
1966.. -` —22.4 — 42.9 XX 


XX Not applicable. 

1 Where necessary, values have been converted 
from Costa Rican colones (CR¢) to U.S. dollars at the 
rate of CR¢ 6.65 = US$1. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum... ooo ------ 34 Mainly to Nicaragua. 
Iron and steel, all formg --..------ 4,199 7,429 Nicaragua 4,740; El Salvador 1,415. 
Lead, all forme ` ____... 69 16 Mainly to Guatemala. 
Zinc and allovg ooo ooo 3 12 West Germany 9. 
Nonferrous metals and alloys, all forms, 17 142 West Germany 88; United States 20. 
not elsewhere specified. 
Nonmetals: 
Cemento. o oo ccoo coco coco o 2,988 6,106 Nicaragua 6,079. 
Clay and clay porodueta 2.0.2. 1,110 Mainly to Nicaragua. 
Diatomite. ooo o N 75 Nicaragua 61. 
Fertilizers, manufactured... --------- 42,467 45,769 Panama 7,724; Mexico 7,112; Nicaragua 
,006. 
LEE NA 4 All to Nicaragua. 
Stone 
Dimension. ------ 276 Nicaragua 242. 
Industrial... 220 oc. e ee See aaa 1,680 Nicaragua 1,537. 


NA Not available. 


Source: Ministerio de Industria y Comercio. Dirección General de Estadística y Censos. Comercio Exterior 
de Costa Rica 1966. San José, Costa Rica, 1966, pp. 420. 


THE MINERAL INDUSTRY OF CENTRAL AMERICAN AREAS 


899 


Table 6.—Costa Rica: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum and alloys, all forms. ` 777 808 United States 170; Switzerland 154; West 
Germany 141. 
Copper and alloys: 
Metal, all forms_________..._____- 318 284 El Salvador 70; Japan 60; Mexico 32; West 
Germany 22. 
A MAA A IA 30 26 United Kingdom 13; United States 9. 
Iron and steel: , 
Ingots and equivalent forms. .....- 11,535 9,568 Belgium-Luxembourg 3,899; West Germany 
2,759; France 1,501. 
Semimanufaetures -` .-..-------- 53,380 47,031 United States 8,423; West Germany 6,867; 
Belgium-Luxembourg 6,426. 
SClAD E ds e 1 1 All from United States. 
Lead and alloys, all forms......-....-.. 131 110 West Germany 62; United States 21. 
Nickel and alloys, all forms_._________- 8 5 oala Kingdom 2; West Germany 2; 
anad al 
Platinum group metals____troy ounces.. 13,246 3,376 United States 2,989; Netherlands 387. 
and alloys, all forms. 
Silver and alloys- -------------- do._... 4,019 9,002 United States 8,327. 
Tin and alloys, all forms-_---long tons. - 6 17 United States 11; West Germany 4. 
Zinc and alloys, all forms. ............- 925 857 Australia 381; Japan 290. 
Other: Nonferrous ore and concentrates, 6 21 Guatemala 20. 
not further classified. 
Nonmetals: 
Abrasives: 
EN VR BEE 10 14 United States 5; Italy 5. 
Industrial diamond........ carats..  __.._- 50,000 Mainly from United States. 
Asbestos. ________-__----_-_---__--_-- 292 141 Canada 134. 
Cement: 
ARNES ei ews 184 55 El Salvador 21; Guatemala 20. 
Portland... ooo 26,683 7,416 Japan 4,071. 
Clay and clay products: 
KEE 212 136 United States 120. 

Refractory and eommon. 765 608 Mainly from United Kingdom. 

Nonrefractory brick........__._--- 121 78 All from Nicaragua. 

Refractory brick___-...........-- 579 233 United States 227. 

RT e AN d Ee 1,102 464 Mainly from United States. 
Feldspar, fuorspar, and cryolite AA 13 5 All from United States. 
Fertilizers: 
Nitrogenoug. 83,820 29,714 West Germany 9,483; Colombia 6,491; 
Netherlands Antilles 5,564. 
Phosphatic- 000-2222 71,542 15,512 United States 15,056. 
AMAS e 11,319 13,506 United States 6,484; Canada 4,111; West 
Germany 2, 893. 

o oe aks Sed eee 16,325 19,994 Netherlands 8, 251; West ee 7,362. 
Graphite- 3.50526 cosas is e 5 United Kingdom 2; United States 1 
Gypsum: 

O deeg, 3,812 3,222 Mainly from Nicaragua. 

Calcmed ss ose oe a 160 118 West Germany 110. 

Lime, all typen 43 4 United States 2. 

E A AN EA 161 108 Guatemala 63; Italy 45. 

MICA o ina 3 1 Mainly from Panama. 

Pigments, mineral. 2... 2 6 West Germany 3; United Kingdom 3. 
IT studio iaa dalla 21 United States 17. 

Salt, all forme 000022 258 1,478 Nicaragua 969; Honduras 370. 
Stone, sand and gravel: 

Dimension- --.--------2---------- 200 26 Italy 17. 

Industrial, type not specified....... 3,975 NA 

Sand, gravel, crushed rock_._____-- 14 8 Mainly from United States. 
eh TEE S 60 All from West Germany. 
A eet i ec eee tal 139 118 Italy 37; West Germany 25; France 20. 

Mineral fuels: 
Coal, coke, and briouets --------- 131 247 West Germany 160; United States 66; 
Netherlands 10. 
Mineral tars and products. ........---- 222 268 United States 234. 
Natural gas liquids. ........-.....-.-... 1,850 2,502 Venezuela 2,366. 
Petroleum: 

Crude and partially refined......... ----- 17,477 All from Venezuela. 

Refinery products: 

Gasaoline 00-222 - 67,051 70,471 EE? Antilles 29,814; El Salvador 

Kerosine________._._--_._--- 14,442 15,109 Netheriancs Antilles 6,540; El Salvador 
4,120. 

Distillate fuel ol. 173,569 180,670 Venezuela 67,641; Netherlands Antilles 
55,369; El Salvador 26,050. 

Lubricants including greases... 10,854 299 United States 296. 

Paraffin, petrolatum, and 201 2,114 United States 1,977. 

waxes. 
Asphalt and eoke `. 10,367 7,810 Venezuela 7,298; Mexico 231. 


NA Not available. 


Source: Ministerio de Industria y Comercio, Dirección General de Estadística y Censos, Comercio Exterior 
de Costa Rica 1966. San José, Costa Rica, 1966, 420 pp. 
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COMMODITY REVIEW 


Metals.—Aluminum.—Aluminum Com- 
pany of America (Alcoa) continued its 
study of the lateritic bauxite deposits over 
which it has rights under a 25-year indus- 
trial contract. The concesgion area covers 
250 square kilometers. If studies indicate 
sufficient economic reserves, Alcoa is ex- 
pected to export 500,000 tons of bauxite 
annually. The bauxite is reportedly of low 
grade but proximity to the port of Punta 
Uvita may make the project feasible. 

It was also reported that the Costa 
Rican Government was investigating small 
areas of high-grade bauxite with a view to 
development of the deposits for chemical 
use on the local market. 

Iron and Steel.—The Costa Rican Gov- 
ernment wishes to establish an iron and 
steel facility in the country. Only 3.5 mil- 
lion tons of iron ore is known in the 
domestic reserve, and exploration for 
additional ore was continuing. 

Manganese.—Mining of manganese is 
reportedly in progress. A heavy medium 
concentrating plant may be installed to 
prepare concentrates for export. Exports, 
if found to be feasible, cannot be effected 
until serviceable pier facilities can be in- 
stalled. 


Nonmetals.—Diatomaceous Earth.—A 
deposit containing an estimated 2 million 
tons of diatomaceous earth was being in- 
vestigated for possible industrial use. A 
10-ton-per-day pilot plant was in opera- 
tion, but further details were unavailable. 

Fertilizer Materials.—Fertilizantes de 
Centro América, Costa Rica, S.A. (Fert- 
ica), largely owned by Standard Oil Co. 
of New Jersey, requested increased tariff 
protection for its products in late 1967, 
claiming that unfair dumping practices of 
foreign suppliers prevented full use of its 
facilities, thereby causing a rise in its unit 
costs. In spite of aggressive promotional 
efforts, Fertica was operating at only about 
37 percent of installed capacity. 

In September. 1967, Fertica was granted 
an industrial contract to establish a plant 
in Puntarenas to produce complex fertil- 
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izer mixes by the dry method. The mixes 
will be produced according to clients 
specifications. The dry-mix plant will com- 
plement Fertica’s present facilities for pro- 
ducing chemical fertilizers. 

Sulfur.—Pascar Oils Limited * acquired 
five concessions for sulfur exploration 
covering about 13 square kilometers, and 
were negotiating for an additional 30 
square kilometers. Concessions were in 
Guanacaste Province in northwestern Costa 
Rica. The company began core-drilling to 
prove tonnage and average value. Grab 
and channel samples taken during pre- 
liminary examination ranged from 1% 
percent to over 73 percent sulfur. The sul- 
fur is of volcanic origin. 

Consolidated Negus Mines Limited * also 
has a volcanic sulfur property with re- 
ported indicated reserves of 3 million tons 
averaging 29.92 percent sulfur. Inferred 
ore could add substantially to the reserves. 

Caribe Texas Co. was reportedly in- 
vestigating sulfur deposits in the San 
Carlos area in the northeast. Probable and 
possible reserves of 10 to 60 million tons 
of ore, containing an average of 23 percent 
sulfur, have been reported. 


Mineral Fuels.—Petroleum.—Costa 
Rica’s only petroleum refinery, Refinadora 
Costarricense de Petróleos S.A., made a 
test run in late 1966 and began operations 
in late 1967, running 670,531 barrels of 
feed-stock by yearend. The 8,000-barrel- 
per-day refinery is owned as follows: local 
interests, 55 percent; Costa Rica Govern- 
ment, 30 percent; and Allied Chemical 
Corp., 15 percent. 

In 1965 exploration rights were granted 
to the French Government company, En- 
treprise de Recherches et d'Activities 
Petrolieres (ERAP). The concession was 
said to include the Continental Shelf area 
from Puerto Limón northward to the 
Nicaraguan border, and a strip along the 
Nicaraguan frontier from coast to coast. 
ERAP was known to have completed some 
offshore seismic work, but there have been 
no reports of work done on land areas. 


Mi Mining Journal (London). July 14, 1967, p. 


5 World Mining. February 1968, p. 54. 
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EL SALVADOR 


El Salvador's economy generally con- 
tinued to expand in 1967 although at a 
somewhat reduced rate. Gross national 
product (GNP) at current prices increased 
about 4 percent in 1967 over that of 
1966. The per capita GNP in 1967 was 
$267 compared with $258 in 1965. 

The minerals industry of El Salvador 
remained small, supplying local consumers 
with construction materials, fertilizers, and 
petroleum refinery products. Value of 
mineral output was not available, but it 
was of no great consequence in the overall 
economy. The Government has a favorable 
attitude toward foreign investment, but 
there appeared to be little scope for large- 
scale investment in the mineral industry. 

The Government has undertaken a joint 
3-year investigation of mineral resources 
with the United Nations Special Fund. 
Total cost of the project was budgeted at 
$875,800, of which the Special Fund will 
supply $483,000. 

A geochemical examination of the im- 
portant river systems was planned as well 
as drilling and trenching in areas of 
known mineralization. Gold and silver 
were formerly mined in El Salvador, and 
it is hoped that discoveries will be made 
that will reactivate the industry. 


PRODUCTION AND TRADE 


Scanty returns listing production of con- 
struction material within El Salvador show 
only a part of actual output. Consumption f 
figures of local industries record use of 
sand, gravel, crushed rock, lime, and other 
material that came from domestic produc- 


tion but that were not listed in production 
returns. 

Trade patterns showed no great change 
for the period. lron and steel products 
and semimanufactures and petroleum are 
the main mineral import items. Imports 
of refinery products were generally down, 
but crude oil imports gained considerably 
in 1966 over the amount recorded in 1965. 

The most significant mineral commodity 
exports were manufactured fertilizers, 
building material, and some refinery prod- 
ucts. The greatest share of such trade was 
with neighboring countries. 

The following tabulation shows the rela- 
tionship between total trade and mineral 


commodity trade for 1965 and 1966: 


Value (million Mineral 
dollars) ! commod- 
—— ———— ities’ 
Mineral All share of 
commodi- trade total 
ties (percent) 
Exports: 
1965_________- 5.5 188.7 2.9 
1966_________- 4.3 188.9 2.3 
Imports: 
EA 33.6 200.6 16.7- 
1966_________- 34.9 220.0 15.9 
Trade balance: 
965_________- —28.1 —11.9 xX 
1966_________- — 30.6 — 31.1 XX 


XX Not applicable. 

1! Where necessary, values have been converted 
from El Salvador colones (ES¢) to U.S. dollars at the 
rate of ES¢1 = US$0.40. 


6 Ministerio de Economia. Dirección General 
de Estadística y Censos. Anuario Estadístico, 
v. 3, 1966, pp. 97. 
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Table 7.—El Salvador: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1963 1964 1965 1966 1967 
Metals: 
Aluminum, extrusions.___________-.___-_-- NA NA NA NA 822 
Iron and steel, rolled products. ---.--------- 2,677 NA NA NA 24,117 
Nonmetals: 
Cementos. EE 66,188 53,588 80,718  r 142,175 143,054 
E E a he hee ae 13,900 11,200 14,300 NA NA 
Fertilizers: 
Phosphatic-------------------------- NA NA 6,222 12,551 15,663 
Mikel Ze haste dica a NA NA NA 45,966 33,528 
Limestone and sea shells_____.____.__----- 93,200 75,500 95,900 213,424 245,824 


Salt, Marinë- -secede hee eee se eeee es 72 21,984 — r 22,635 r 19,212 


Mineral fuels: 
Petroleum refinery products: 
Motor gasoline 


thousand 42-gallon barrels. _ 793 1,024 991 994 1,070 

o MA ews a Be me do.... NA NA NA NA 83 
Kerosine______.______.----_--- do.... 124 238 353 444 427 
Distillate fuel ol. do 644 85] 992 1,070 1,083 
Residual fuel ol. do 211 1,119 664 642 577 
Liquefied petroleum gas......... do 13 32 34 51 105 
Totäl wend ee St ee es do___- 1,785 3,264 3,034 3,201 3,345 


r Revised. NA Not available. 
1 Gold, silver and simple construction materials may be produced in small quantities but no data are avilable. 


Table 8.—El Salvador: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum, Scemimganufactures. ----- 66 Nicaragua 21; Guatemala 15; Honduras 14. 
Copper and alloys, all format. 2 (2) 
Iron and steel: 
SCPE O E eked 6 13 West Germany 11. 
Primary forms and semimanufac- 721 3,890 Ger 2,185; Nicaragua 938; Honduras 
tures !. A 
Silver: Metal and alloys..._troy ounces.. 26,299 2,669 All to United States. 
Zine, all forms. --......-... o LEE 62 Nicaragua 59. 
Other nonferrous metals, including scrap - 76 104 West Germany 55; United States 40. 
Nonmetals: 
Cement: 
Asbeetog o ooo 1,650 1,552 Honduras 1,070. 
Portiand -aaa aaan 3,355 3,087 Honduras 3,084. 
Clay and clay products: 
Common brick_.___....-.-_.----- 58 1,490 Mainly to Honduras. 
Refractories. -------------2------- ore 3 Mainly to Guatemala. 
Fertilizers, manulactured 12,194 19,525 Guatemala 17,258. 
Dt EES 130 57 Honduras 51. 
Marble 122. coo 24 27 All to Honduras. 
Sech EECH 7,266 4,813 Honduras 2,718; Guatemala 1,976. 
tone: 
Dimensaion. coco 24 139 Mainly to Nicaragua. 
Industrial. Oe 
Other nonmetallic minerals_____...___.. --_---~- 54 Destination not listed. 
Mineral fuels: 
Petroleum: 
Refinery oroduceta --------------- 155,500 110,049 Costa Rica 57,670; Honduras 45,279. 
Casier re 1,418 1,499 Guatemala 835; Honduras 652. 


! Includes reex ports of “nationalized” goods, defined as those materials upon which duties have been paid. 
2 Less than }4 unit. 
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Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum and alloys: 

Unwrought 2226. steet sues 703 855 All from United States. 

Semimanufactures_________._____- 627 896 United States 317; West Germany 153. 
Copper and alloys: 

SUIT. EE 5 4 United Kingdom 3. 

Metal, all forms. ---..----.-...-.-- 991 1,737 United States 1,425. 

Iron and steel: 

Pig iron, ferroalloys, and scrap.-...- 694 785 Honduras 477; United States 206. 

Ingots and other primary forms 5,412 19,769 West Germany 9,536; Belgium 9,245. 

Semimanufactures___._.___...__-- 45,795 57,562 Belgium 18,997; United States 9,493; 

Japan 5,314. 
Lead and it Ae 

Upwrougbht -_-___- 47 114 United States 69; Mexico 32. 

Semimanufactures. oo. 227 217 Belgium 83; United States 35. 
Platinum-group metals....troy ounces. _ 64 NA 
Silver and alloys.____.________- do 6,398 5,466 United States 2,283; France 1,833. 

Tin and alloys: 
Unwrought._.__.._-_-- long tons. _ 6 4 Netherlands 3; United States 1. 
_ Semimanufactures..._..--..- do.... 22 24 United Kingdom 21. 
Zinc and alloys, all forms-------------- 57 485 Japan 400; West Germany 51. 
Nonmetals: 
Abrasives, natural: 

Diamond, industrial__._._... carats.. 155,000 65,000 All from United States. 

Pumice, emery, and eorundum. 10 United States 5; West Germany 2. 
EE Crude, washed or ground. ....-. 794 1,241 Mainly from Canada. 

ement: 

Asbestos___.___._-____-__-.--._-.- 668 867 Guatemala 455; Honduras 340. 

Portland icons as 93,206 39,579 Honduras 21,365; Guatemala 11,998. 
Clay and clay products: 

Kaolin and clayey earths_......... 698 747 United States 548; Guatemala 170. 

Refractory earths and rocks. ._....- 53 42 Mainly from United States. 

Common bricek 17 18 Mainly from Guatemala. 

Refractory brick- ---------------- 1,192 776 United States 424; Austria 123. 
Diatomiite coca iaa eee ts 367 412 United States 233; Guatemala 120. 
Feldspar, fluorspar and cryolite_._..._..-. 2 3 Mainly from United States. 

Fertilizer: 
Nitrogenous--------------------- 74,840 57,850 Netherlands 17,107; Netherlands Antilles 
14,816; West Germany 14,490. 

Phosphatic. -2-2 -------------- 15,765 24,085 United States 22,884. 

Potassié a a las 3,894 4,006 All from United States. 

TRO REA A EE 29,908 31,745 vo E States 14,259; West Germany 
Grapnhite -2-an 1 7 United States 4; Italy 2. 

Gypsum: 

Lë sn oe o ee eh a 2,788 2,023 Mainly from Honduras. 

Calcined, pogwder --------------- 62 67 United States 33; West Germany 21. 
Lime, all Gepen ccoo o. 619 1,279 Guatemala 725; United States 437. 
Marble. occ tono ia ee 1,178 1,431 Guatemala 1,229; Italy 158. 

Mic casaca ad da ari ta alar 2 All from United States. 

Salt, all types... 200 0 0 0 4,249 2,182 Mainly from Honduras. 

Sand, gravel, and crushed rock... -- 12 32 Guatemala 15; Italy 10. 

Sodium carbonate_ `. 337 276 West Germany 130; United States 69. ` 

Sodium hydroxide- .-_---------------- 2,592 2,902 Netherlands 1,349; Belgium 578; United 
States 487. 

Stone: 

Dimenaton -----2------------- 1,164 19 Mainly from Honduras. 

Industrial. cocida ola do eg 51 791 Mainly from Guatemala. 
Sultana ads 40 5,577 a States 3,628; Netherlands Antilles 

1, 2 
TOUS o ee te Be 75 126 United States 70; United Kingdom 23. 
Other nonmetallic minerals. -.......--.-- 354 685 Mainly from United States. 
Mineral fuels: 

Coal, coke and briquets, all types..-.--. - 363 331 West Germany 299. 
Mineral tars and products. ....-..-..-.. 9G: ais 
Natural gas liquids- ` 1,075 678 Venezuela 556. 
Petroleum: 

Crude and partly refined_____._-_- 310,226 492,594 All from Venezuela. 

Refinery products. --.-..---------- 24,960 16,992 United States 5,063; Guatemala 8,034; 


NA Not available. 


Netherlands Antilles 3,315. 


Source: Anuario Estadístico Centroamericano de Comercio Exterior—1966. SIECA. Jan. 1968. 798 pp. 
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COMMODITY REVIEW 


Metals.—Jron and Steel.—Acero, $. A., 
announced the inauguration of its rolling 
mill in July 1966. The plant, located in 
Zacatecoluca, has an annual capacity of 
40,000 tons and in 1967 produced 21,- 
243 tons of rolled products. Provision has 
been made for expansion to 100,000 tons 
annually if such capacity is warranted. 

Siderúrgica Salvadoreña, S.A., El Salva- 
dor's other rolling mill, produced 2,874 
tons of products in 1967. Production con- 
sisted chiefly of steel reinforcing rods in 
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the range of 14-inch to 14-inch diameter, 
and small shapes. 


Nonmetals.—Salt.—In early 1967 a 
new salt iodization plant was opened at 
La Pavana, near La Unión. Annual proc- 
essing capacity was reported at 2,300 tons. 

Mineral Fuels.—Petroleum.—Refineria 
Petrolera Acajutla, S.A., owned 65 percent 
by Standard Oil Co. of New Jersey and 35 
percent by a member of the Royal Dutch- 
Shell Group, operated at a slightly in- 
creased volume in 1967 compared with 
1966. 


GUATEMALA 


Guatemala’s small mineral producing 
industry chiefly supplied the local market 
and provided a small surplus for export in 
1967. Demand for industrial minerals in 
late 1966, and for part of 1967, was slack. 
The importance of precious and base 
metal output has declined in recent years. 
However, there are prospects for industry 
development as a result of mineral surveys 
in progress during 1966 and 1967. Con- 
siderable field activity that may lead to the 
development of sulfur and petroleum re- 
sources was reported. 

The United Nations Special Fund was 
engaged in a mineral survey in coopera- 
tion with the Guatemalan Government. 
Exploration efforts were planned in the De- 
partments of Chiquimula, Zacapa, El 
Progreso, Jalapa, Huehuetenango, and El 
Quiche. Total cost of the 3-year project 1s 
budgeted at $1,189,000? of which the 
United Nations will contribute $719,000. 

The West German Government provided 
four fulltime technicians to conduct a 3- 
year geological survey in cooperation with 
the Instituto Nacional de Geographia. 
The German contribution was reported at 
$200,000 for the 3-year term. Survey efforts 
were to be concentrated in the Depart- 
ments of Alta Verapaz, Baja Verapaz, and 
Izabal. 

On January 20, 1967, certain deposits of 
sulfur, iron ore, and bauxite were decreed 
in the National Reserve. This action, how- 
ever, pertained only to certain states, and 
concessions already granted, or under 
application, were not affected. The decree 
applied to deposits lying on the contin- 
ental shelf as well as on land. Applications 
for concessions lying in the National Re- 
serve can be granted by the Ministry of 


Economy. It is presumed that the Govern- 
ment planned to evaluate the deposits in 
order to be in a more knowledgeable 
position when concessions are awarded to 
future applicants. 

Decree Law 342, published in the Off- 
cial Gazette of March 9, 1967, embodies 
the Regulations for the Application of the 
Mining Code. In addition to clarifying 
how, and by which government bodies, the 
Mining Code shall be administered, Chap- 
ter VII specifies that in cases where 
Guatemalans have equal ability and com- 
petence, they are to have employment 
preference over foreigners for up to 80 
percent of the total work force, or up to 
the point where Guatemalan workers re- 
ceive not less than 85 percent of the 
workers’ payroll. In addition, employers 
shall also maintain training programs for 
the workers. 


PRODUCTION 


Mineral commodity output is mostly 
estimated, and in many cases incomplete. 
Many small producers are not canvassed 
for figures. However, reported output in 
1967, in most cases, showed a rising 
volume in comparison with 1966 figures. 
‘The industrial minerals reported were con- 
sumed chiefly in the manufacture of ce- 
ment and glass bottles. 

The tungsten figures shown are quan- 
tities reportedly exported by W. R. Grace 
& Co., and are believed to refer to scheelite 


concentrate, reportedly containing 40 per- 
cent WO». 


7 Where necessary, values have been con- 
verted from Guatemalan quetzales (Q) to 
U.S. dollars at the rate of Q1=—US$1. 
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Details of petroleum refinery production 
were only partly reported; however, avail- 
able figures for total refinery products 
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show a rise in output of nearly 7 percent 
over 1966 output. 


Table 10.—Guatemeala: 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Antimony, content of concentrate____.______. ER ee Gadis 14 30 
Cadmium, in zinc concentrate___._kilograms.. 7,100 15 17 866 NA 
Copper concentrates_____________________--- NA NA NA NA 1 
Iron GOTO A ra lata aos ad de ete se 6,000 7,000 8,469 10,000 10,200 
Lead: 
Concentrate for export -` -------------- (3) 1,207 923 901 1,160 
Local smelter production... 47 75 114 215 71 
Silver A ewe ee troy ounces.. 64,173 «10,000 +*18,000 e3,000 NA 
Tungsten concentrate- -2-222-222-2222 N NA NA 410 4100 
Zinc, concentrate- oo 1,169 4 844 4 867 4 903 4 434 
Nonmetals: 
Bentonite. eos ld NA NA NA NA 29 
Cement.____._..-.---------- thousand tons. . 157 186 e 231 202 224 
AENA eee ot ern oes so 15,292 41,044 31,906 NA NA 
Diatomaceous earth... 00 2 - N NA NA NA 177 
Bleu EE NA NA NA 700 1,640 
Feldspar- EE NA NA NA 700 § 1,500 
OSU EE 14,794 7,101 9,393 12,000 11,400 
Lime AAA EE N NA 17,972 17,000 218,550 
Limestone_______.___..__-_.-- thousand tons. - e 702 e 1,071 2370 2371 2 563 
MCB ss ee ae EE kilograms... -2222 -.-.-- 10,000 17,000 — __...- 
Quart +? ocu a a ee Sees 11,001 21,936 28,431 26,000 34,298 
Saltar a a oe salia thousand tons. - 1 18 15 r 20 NA 
Y WEE NA NA NA NA 310,000 
PNG och A EE NA NA NA NA 74 
Volcanic ash... ooo ooo NA NA NA 228,000 44,286 
Mineral Fuels: Petroleum refinery products: 
Aviation gasoline. -thousand 42-gallon barrels.. -2.2222 3 __.--- 126 NA NA 
Motor easaoline ---------------------- do. 217 447 893 1,187 NA 
Kerogine o ooo. do 36 76 210 316 311 
Distillate fuel ol __.................. do. __- 116 251 719 1,139 2,123 
Residual fuel oil... do 208 223 1,027 1,335 1,630 
Liquefied petroleum gases. -..--...--.- do___. 12 27 31 49 92 
POUR ae sata ee ta ea ou ee es do___- 589 1,024 3,006 64,204 64,498 


e Estimate. r Revised. NA Not available. 
1 U.S. imports from Guatemala. 


2 Materials used in cement production. Figure for iron ore for 1967 includes 1,388 tons for unspecified use 


and 1,200 tons for use by glass manufacturer. 


3 Gross weight not reported and content of lead concentrates and zinc concentrates was 748 tons in 1963. 


4 Exports. 


6 Consumption by CA VISA, glass manufacturer. 
6 As reported. 


TRADE 


The United States is Guatemala’s pri- 
mary trading partner in terms of value of 
all commodities. In 1966, Guatemala's 
total commodity imports were valued at 
$206.9 million; of this total, value sup- 


plied by the United States amounted to 
$86.6 million; by El Salvador, $23.5 mil- 
lion; and by West Germany, $17.7 million. 
Of $226.1 million of exports in 1966, the 
United States received goods valued at 
$70.1 million, West Germany $30.3 mil- 
ion, and Japan $19.4 million. 
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Table 11.—Guatemala: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 

Iron and steel: 

Scrap.-..-- ta ld oye 3 33 United States 18; El Salvador 15. 

Semimanufactures. .............-- 986 4,223 Mainly to El Salvador. 
Lead and alloys, all forms. ..._.......-.. 76 16 All to El Salvador. 
Lead, ore and concentrate- ....-------- 30 864 Mainly to Belgium-Luxembourg. 
Nonferrous ore and concentrate_______. 1,604 270 Mainly to United States. 
Nonferrous metal and scrap, not else- 47 100 All to Spain. 


where specified. 


Zinc, ore and concentrate_..____._____- 867 1,248 EES 658; United States 
590. 


Nonmetals: 

Comenten. lia 44,147 9,677 Mainly to El Salvador. 

GYPSUM 252360 eed ls aa da 39 12 Do. 

Line a id az ds eee 1,197 946 Do. 

Marble vasto o a e ae 1,692 2,016 Do. 

EE Ee Se e Gelee 2 17 Honduras 9; El Salvador 6. 

Stone: 
Congtruetion.  __---- 24 All to El Salvador. 
Industrial... 637 833 Mainly to El Salvador. 

Other nonmetal minerals. ....._._..... 714 62 dr ia 21; El Salvador 16; Nicaragua 


Source: Anuario Estadístico Centroamericano de Comercio Exterior—-1965, SIECA, Pub. 1966, 794 pp 
1966, SIECA, Pub. 1968, 798 pp. 
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Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 
Metals: 
Aluminum and alloys: Semimanufactures. 834 618 
Copper and alloys: 
Unwrought, electrolytic, powder... -_ 81 21 
Bemimanufactures 2... 192 105 
eh IC A AAA 31 8 
Iron and steel: 
Pig iron and primary forms. -- ----- (1) 9,856 
ed lit a ee 1 (1) 
FerroalloyS. -------2000 ooo. (1) (1) 
Semimanufactures____.._-_..._-_- 72,153 44,204 
Castings and forgings------------- 11 23 
Other teo. aa este se 1,381 `... 
Lead and E all forms. -.....-....- 109 37 
Nonferrous base metals: Ores and con- 1,007 751 
centrates. 
Silver and alloys. __-____- troy ounces.. 1,479 2,186 
Tin and alloys, all forms. . ` Long tons. - 49 29 
Zinc and alloys, all forms... ....._....- 154 1,473 
Nonmetals: 
Abrasives, natural: 
Diamond, Industrial. —— carats__ 250,000 30,000 
Emery, pumice and corundum....--- 5 6 
Asbestos, crude, washed or ground.....- 999 554 
Cement: 
Portland getest eee ee lata 1,497 1,490 
Asbestos. ........-.------------- 20 202 
Clays: 
Kaolin and clayey earth... 191 306 
Refractory earth and rocks__._._...-_ 62 47 
Ordinary brick _--------------- 33 82 
Refractory brick. __.____.._-_---- 2,095 1,272 
Diatomaceous earth... 296 312 
Fertilizers: 
Nitrogenous8s--------------------- 33,680 33,350 
Phosphatic---------------------- 2,892 131 
NA eh ee 26,365 874 
Mix@d EE 48,645 19,505 
Granite. E (2) (2) 
Gypsum, calcined, Dowder ----------- 23 21 
Lime- EE 7 24 
Eo a Sts A 123 EE 
Mica, uncut- occ 9 10 
Quartz, erude ooo 145 245 
Salt, rock or sea: 
Pude. ont a ees 1,524 978 
Refined- A a bl ote es 3,072 1,107 
Sand, gravel and crushed stone.--------- 9 9 
Sodium earbonate 0000 - 191 1,062 
Sodium hydroxide..__._..-.-. EE 2,896 2,836 
Stone: 
Dimension________.__--_-_---_--- 82 55 
RT E e H EEN 61 30 
Sulfur, all formS---------------------- ------ S 100 
A A AI NS A 177 116 
Mineral fuels: 
Asphalt, natural......____._---------- 159 3 
Coal A ee ee a pace esa teh 61 47 
Ose NI oi Soe te Bee ep ie 205 297 
Natural gas, all forms----------------- 9,718 11,214 
Petroleum: 
Crude and partially refined...._.... 286,817 243,066 
Refinery products: 
Gasoline 0 2 00 66,893 11,919 
Kerosine- ------------------- 20,217 1,478 
Diesel, gas oil, and others. _ .. - 119,991 125 
Lubricants, including greases... 11,115 7,402 
Paraffin, petrolatum and waxes. 50 7,349 
Asphalt, coke, and others... .- 420 12,288 


Principal sources, 1966 


United States 295; El Salvador 116. 


All from United States. 

United States 22; Mexico 20; West Germany 
- 16; El Salvador 13. 

West Germany 5; United States 2. 


Belgium-Luxembourg 6,559; France 2,000. 

Mainly from Panama. 

All from El Salvador. 

Belgium-Luxembourg 15,913; Japan 10,845; 
West Germany 5,051. 

Mainly from El Salvador. 


Costa Rica 16; United States 10. 
Mainly from United States. 


United States 1,315; West Germany 739. 
Japan 12; United Kingdom 9. 
Mainly from Japan. 


United States 15,000; Mexico 15,000. 
Mainly from United States. 
Mainly from Canada. 


Japan 733; West Germany 298; Denmark 
265. 
United Kingdom 151; El Salvador 27. 


Mainly from United States. 

All from United States. 

All from El Salvador. 

United States 1,050; Canada 107. 
Mainly from United States. 


El Salvador 17,859; West Germany 5,805; 
United States 4,395. 
U 45; Mexico 20; United States 


Mainly from West Germany. 

Netherlands 8,203; United States 6,358; 
West Germany 2,968. 

Mainly from Malagasy Republic. 

Mainly from United States. 

United States 15; El Salvador 10. 


All from United States. 
Mainly from United States. 


Cam from El Salvador. 

O. 

Mainly from United States. 

West Germany 823; United States 240. 
Mainly from United States. 


Mainly from El Salvador. 
Mainly from United States. 
All from West Germany. 
United States 83; France 18. 


All from United States. 

West Germany 35; United States 12. 
West Germany 170; United States 97. 
Venezuela 6,291; United States 2,795. 


Mainly from Venezuela. 


Mainly from Netherlands Antilles. 

Panama Canal Zone 540; Netherlands 
Antilles 463; United States 379. 

United States 50; Mexico 26. 

Kä States 4,861; Netherlands Antilles 
1,599. 

Mainly from United States. 

Mainly from Venezuela. 


1 Less than Lë unit. 


Source: Anuario Estadístico Centroamericano de Comercio Exterior—1965, SIECA, Pub. 1966, 794 pp. 


1966, SIECA, Pub. 1968, 798 pp. 
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COMMODITY REVIEW 


Metals.—Lead and Zinc.—Compania 
Minera de Guatemala, S.A., with a rec- 
ord of decreasing output and reserves, 
planned a small exploration program for 
1967. 

Small quantities of lead, zinc, antimony, 
and tungsten ores and concentrates are 
produced by individual miners throughout 
the Department of Huehuetenango. W. R. 
Grace & Co. buys ore from the small pro- 
ducers and in 1966 exported ores valued 
at around $45,000. 

Ways to aid the small miners were being 
investigated by the Government of Guate- 
mala. One plan under consideration was 
provision of a custom concentrating mill 
so that a more valuable product could be 
made available to the market. 

Nickel.—Exploraciones y Explotaciones 
Mineras Izabal, S.A. (EXMIBAL) held by 
International Nickel Co., Inc. (80 percent) 
and Hanna Mining Co. (20 percent) con- 
tinued evaluation of its nickel prospect 
near Lake Izabal. Arrangements were con- 
cluded to construct facilities at the port of 
Matias de Galvez for the handling of com- 
pany shipments. Resolution of remaining 
problems may lead to the expenditure of 
over $100 million on a plant to produce 
50 million pounds of nickel annually. 

Basics, Inc., of Cleveland was reportedly 
in control of large concessions to the 
north of Lake Izabal. Examination to 
determine the feasibility of producing 
nickel and possibly magnesite, was con- 
tinuing. Local interests were reported to 
be appraising a lateritic nickel deposit in 
the Department of El Quiche. 


Nonmetals.—Barite.—Deposits that ap- 
pear suitable for export are known near 
the town of Cubulco in the Department of 
Baja Verapaz, but lack of transportation 
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has prevented economic marketing. Com- 
pletion of the El Rancho-Cobán highway 
may improve the situation sufficiently to 
make production feasible. The deposits 
are said to be controlled by the Novella 
family, which produces Guatemala’s 
cement. 

Marble.—Guatemamarmol began output 
of marble for domestic consumption in 
1965. Civil disburbances interrupted out- 
put during much of 1966, but operations 
at the quarry resumed in 1967. Scale of 
production was not divulged. 

Mica.—Mica de Guatemala continued 
output from its properties near Tunajá in 
the Department of El Quiche during 1966 
but reportedly shut down in 1967. 

Sulfur.—Reports of prospecting activity 
and discovery of potentially valuable sul- 
fur deposits indicate future possibilities for 
output. The sulfur situation is somewhat 
confused at present, and no firm progress 
reports are available. 

Mineral Fuels.—Petroleum.—In early 
1967 the Ministry of Economy delivered 
six petroleum exploration concessions to 
a group composed of Texas Petroleum Co., 
Mobil Exploration Guatemala, Inc., and 
Guatemala Superior Oil Co. The conces- 
sions cover most of the Guatemalan Pacific 
Coastal area, both on-and offshore. Rights 
over the 2.7 million acres involved are for 
6 years, extendable to 8 years. 

Hanna Mining Co. was reported to have 
applied for a lease of 100 square miles in 
the Gulf of Honduras off San Francisco del 
Mar. 

The department of Mines and Hydro- 
carbons held an auction in which 40 con- 
cessions were awarded to national firms. 
The concessions involved 2.2 million hec- 
ares and were located in the departments 
of El Petén and Alta Verapaz. An addi- 
tional 40 concessions will be offered to 
foreign bidders at a later date. 


HONDURAS 


Mining in Honduras, while not signifi- 
cant on a world scale, is important to the 
country. The two largest metal mines were 
expanding facilities to increase base and 
precious metal output. Oil and metal pros- 
pecting programs were in progress, and the 
country's first oil refinery was nearing 
completion. 

A road improvement and building pro- 
gram was underway that should increase 


demand for cement and construction mate- 
rials as sand and gravel. 

A new mining code was presented to the 
National Congress in 1967. About 60 per- 
cent of the articles were approved in the 
first two, of three, debates. Articles remain- 
ing to be debated concern taxation and a 
controlled system of exploration and ex- 
ploitation. It was considered possible that 
the new law might be approved in 1968. 
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PRODUCTION 


Increased output of most metals and 
nonmetals, plus more favorable world 
prices for some commodities, continued to 
add value to the mineral industry of Hon- 
duras. The value of five most important 


Table 13.—Honduras: 
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mineral commodities produced in Hon- 
duras (lead, zinc, cadmium, silver, and 
cement) rose to $15.8 million® in 1967, 
11.6 percent greater than the 1966 figure. 
Marble, quarried near San Pedro Sula, 
was reported for the first time. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Antimony. _________._---_-------------- NA NA NA 59 NA 
Cadmium, content of concentrates____ ___- 87 105 97 109 113 
Gold A REES troy ounces.. 3,070 3,401 4,090 4,274 15,924 
Iron and steel semimanufactures 222022 a222- 2,331 5,064 NA 
Lead, content of concentrates___.______-_- 9,900 7,484 9,654 11,704 11,684 
Silver......-...._._thousand troy ounces.. *3,164 3,220 3,671 3,734 4,009 
Zinc, content of concentrates._........... 10,730 8,568 11,126 12,393 13,086 
Nonmetals: 
Cement cesnci eee os ds 60,480 72,843 93,966 105,020 111,036 
GYPSUM > sia is Ser e Se ia 2,985 4,720 6,039 11,780 13,923 
Lime, calcined 2... o 2 2-- 544 916 840 NA NA 
Limestone.. -2-222222 NA 118,114 115,215 153,430 153,765 
Marble: 
Dimension_-________-- square meters... -22242 - ------. o NA 18,000 
ther A A A Sew RA NA 24,000 
A A A eae e 10,000 e 10,000 e 10,000 e 10,000 23,484 


e Estimate. NA Not available. 
1 Includes 535 troy ounces of placer origin. 
2 Consumption at El Mochito mine only. 


TRADE 


Imports of mineral commodities in- 
creased in 1966 as did imports of all com- 
modities. 

The United States held its position in 
1966 as Honduras’ chief trading partner, 
by value. The United States was the desti- 
nation for 55.8 percent of all Honduran 
exports, and received most of the metallic 
mineral commodity exports, while most 
nonmetallic mineral exports were to 
neighboring Central American countries. 
The United States supplied 49.8 percent 
of all Honduran imports; these included 
a number of mineral commodities, but 
most of the sizable oil imports were from 
Central America, the Caribbean, and 
Venezuela. 


The following tabulation shows the rel- 


ative position of Honduran trade in 


minerals to total trade for 1965 and 
1966: 
Value (million Mineral 
dollars) zommod- 
— AAA AK/OA — — ities’ 
Mineral Total share of 
commodi- trade total 
ties (percent) 
Exports: 
1965_________. 7.5 126.0 6.0 
1966_________. 9.0 i44.1 6.2 
Imports: 
965_______._. 10.7 122.0 8.8 
1966_________. 17.2 149.0 11.5 
Trade balance: 
965__________ —3.2 4.0 XX 
1966_________- —8.2 —4.9 XX 
XX Not applicable. 


8 Where necessary, values have been con- 
verted from Honduran lempiras (L) to U.S. 
dollars at the rate of Ll equals US$0.50. 
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Table 14.—Honduras: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Antimony EEN 30 Mainly to United States. 
Cadmium, in eonceenttrate  _____- 513 All to United States. 
COD DCR EE 5 5 Do. 
E AA Sein cass troy ounces.. 4,291 11,876 NA. 
Iron and steel, scrap and semimanufac- 753 1,259 United States 669; Nicaragua 236. 
tures. 
Lead, ore and concentrate ---.------- r 10,506 8,252 All to United States. 
Silver, all forms. -thousand troy ounces. 8,015 3,842 Mainly to United States. 
ane. ores and concentrates____.____._- r10,991 9,611 All to United States. 
ther: 
Nonferrous ores and concentrates- . - 35 en 
Nonferrous alloys and scrap....... 254 173 El Salvador 102; West Germany 42. 
Nonmetals: 
Cement: 
O A 741 416 El Salvador 293; Nicaragua 124. 
Portland- o 0 32,259 27,124 El rá 20,405; British Honduras 
448. 
(RA éd EEN 1,759 1,438 Mainly to El Salvador. 
LIA ie ee 91 78 Do. 
Marble cc si dia das ad 22 Do. 
ps A IM A 6,334 6,474 Nicaragua 3,698; El Salvador 1,986. 
tone: 
¡II ------ 13 Mainly to El Salvador. 
Industrial, neg 9 106 United States 83; El Salvador 23. 
Other nonmetallic minerals `. 2,576 84 Nicaragua 53; El Salvador 29. 


NA Not available. r Revised. 


Sources: Annuario Estadístico Centroamericano de Comercio Exterior—1965. SIECA, Oct. 12, 1966. 794 pp.’ 
Comercio Exterior de Honduras, 1966. 
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Table 15.—Honduras: 


Commodity 


Metals: 


Aluminum and alloys, all forms 
Copper and alloys: 
Metal, all forms________._.______- 
IC AA aaa e a 
Iron and steel: 


Lead and alloys, all forms_-__.______-_- 
Nickel, all forms. ` 
Silver and alloys. .....-.- troy ounces. . 
Tin and alloys.--..----.--. long tons. - 
Zinc and alloys----------------------- 
Other: Nonferrous metals.._.. _ EE 


Nonmetals: 


Abrasives: 
Corundum and emer... 
Diamond, industrial_.._._.. carats.. 
a --------------------------- 
Cement: 


Kaolin- aslo eto, he 
Refractory and common---.-------- 
Brick: 
Nopnretractory 
¡IS --..--------------- 
Diatomaceous earth. __............... 
Fertilizers: 
Nitrogenou8s--------------------- 


et 
Potassie o ooo. 


Stone: 
Industrial, not specified. _._______- 
Sand, gravel, crushed rock___._.._..-. 
AA ee sas ee 


Tale, natural or ground. --_----------- 


Mineral fuels: 


Mineral tar and poroducta ---------- 
Natural gas liquids- -.---------------- 
Petroleum: 

Crude and partly refined. ...-.. EE 


Refinery products: 
Gasoline. -------------------- 


Kerosine. --....---- GE 
Distillate fuel ol... 
Lubricants, including greases... 


Paraffin, petrolatum, and waxes. 
Asphalt and eoke -.-.--.---- 
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Imports of mineral commodities 
(Metric tons unless otherwise specified) 


1965 


382 
107 


21,060 


69,913 


49,458 
17,060 
91,496 

3,623 


798 
2,342 


1966 


133 , 720 


54,607 
19,941 
99,904 


Principal sources, 1966 


El Salvador 193; United States 159. 


United States 21; Mexico 13, 
Mainly from United States. 


All from United States. 
Mainly from El Salvador. 
Belgium 4,160; West Germany 1,005; 
United States 802. 
United States 7,745; Belgium 3,228; 
West Germany 2 294. 
Mainly from United States. 
Do. 
Do. 


Do. 
Belgium 20; United States 16; Japan 15. 
Mainly from Guatemala. 


Mainly from Nicaragua. 
All from United States. 
Mainly from Canada. 


Mainly from El Salvador. 
El Salvador 3,026; Denmark 579; West 
Germany 217. 


Mainly from United States. 
All from United States. 


Mainly from United States. 
Do. 
Do. 


Netherlands 6,400; West Germany 
4,675; Trinidad and Tobago 3,935. 

United States 1,663; Nicaragua 386. 

West Germany 5,607; Trinidad and 
Tobago 1,842. 

Mainly from El Salvador. 

All from El Salvador. 


All from West Germany. 

Mainly from United States. 

United Kingdom 573; United States 128. 

El Salvador 58; Guatemala 31; Spain 17. 

Mainly from United States. 

El Salvador 2,896; United States 340. 

United Kingdom 65; West Germany 33. 

West Germany 517; Netherlands 287; 
United Kingdom 214. 


All from United States. 

Mainly from United States. 

United States 140; France 99; West 
Germany 54. 

Italy 29; United States 20. 


United States 100; West Germany 50. 
West Germany 20; Netherlands 10. 
Mainly from United States. 

Mainly from Venezuela. 


Netherlands Antilles 95,617; Venezuela 
21,831; Trinidad and Tobago 14,774. 


El Salvador 27,320; Netherlands Antilles 
20,057 


El Salvador 9,285; Netherlands Antilles 
5,778; Jamaica 4, 380 

Netherlands Antilles 38, 129; El Salvador 
34,309; Jamaica 21 435. 

United States 2, 414; N fetherlands Antilles 
508; Jamaica 460. 

Mainly from United States. 

Netherlands Antilles 1,618; Venezuela 


271; United States 115. 


1 Less than Le unit. 


Source: Annuario Estadistico Centroamericano de Comercio Exterior—1965. SIECA, Oct. 12, 1966. 794 pp. 


Comercio Exterior de Honduras, 1966. 
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COMMODITY REVIEW 


Metals.—Cadmium, Gold, Lead, Silver, 
Zinc.—El Mochito mine of the New York 
and Honduras Rosario Mining Co. ex- 
panded operations for the 13th consecutive 
year. In 1967, 17 percent more ore was 
mined and processed than in 1966. Produc- 
tion at El Mochito in 1967 was as follows, 
with the comparative figure for 1966 
shown in parentheses: silver 3,804,318 
ounces (3,513,601); gold, 5,288 ounces 
(4,274); lead 10,373 metric tons 
(9,718); zinc, 11,601 metric tons (10,- 
997); cadmium, 100 metric tons (99). 
Increased percentage of mill recovery was 
shown for lead and zinc, but slight de- 
creases in recovery were experienced for 
silver and gold. 

Assured and probable reserves of ore on 
December 31, 1967, stood at 1,146,851 
tons; average assays of the reserve were 
determined at 16.7 ounces of silver per ton, 
0.017 ounce of gold per ton, lead 7.28 
percent, and zinc 7.33 percent. 

Capital equipment expenditures in 
1967 amounted to $599,000; the budget 
for 1968 provided $775,000 for capital 
projects. 

New York and Honduras Rosario Min- 
ing Co. reportedly plans to reactivate its 
El Rosario and San Juancito mines.? The 
mines, closed some years ago, were princi- 
pally silver producers with minor amounts 
of gold and other metals. 

The Inter-American Corporation of 
Honduras claimed discovery of potentially 
rich copper and lead deposits in the De- 
partment of Santa Barbara. 

Mina Moramulca, in the extreme 
northwest of the Department of Choluteca, 
was producing in 1968, and may have 
started operations in late 1967. Output 


MINERALS YEARBOOK, 1967 


was estimated at 85 tons of gold and silver 
ore daily. Ore minerals were reported to 
be argentite and free gold in a quartz 
matrix. 


Mineral Fuels.—Petroleum.—Texaco 
Caribbean, Inc., obtained official approval 
in 1966 to build a refinery at Puerto 
Cartes. The refinery is licensed to operate 
for 40 years and the contract includes the 
rights to warehouse, sell, distribute, and re- 
export products subject to conditions stipu- 
lated in the Petroleum Law. 


Initial capacity is planned for the proc- 
essing of 5,800 barrels of crude oil daily. 
Cost of the installation is put at $8 million. 
National capital reportedly will participate 
in the enterprise to the extent of 33% 
percent.* It is expected that initial opera- 
tions will start in 1968. 

In late 1967 the Ministry of Communica- 
tions and Public Works was authorized to 
regulate petroleum product prices. A law 
was also passed that put a 1-centavo 
($0.005) consumer tax on all locally pro- 
duced petroleum products. The consumer 
tax will offset the loss of import revenue 
resulting from forthcoming domestic refin- 
ing. 

Honduras has attracted a number of 
companies that have taken offshore ex- 
ploration concessions. Reductions have 
been made in leased onshore acreage, but 
the Caribbean continental shelf areas are 
nearly completely under lease from north 
of San Pedro Sula at about 88 degrees west 
longitude, eastward to 80 degrees west 
longitude. | 

In early 1967 Signal Exploration (Hon- 
duras) Co. obtained a concession of 
900,000 hectares offshore from the Depart- 
ment of Gracias a Dios. Some seismic work 
was completed. 


NICARAGUA 


Nicaragua's mineral output potential 
continued to be of interest. Exploration 
was carried on by various organizations for 
metals and petroleum. Development of the 
few producing properties was progressing 
and copper, particularly, may become of 
greater importance. U.S. and Canadian 
interests dominated the metal mining sec- 
tor of the industry. 

The report of the results of the coopera- 
tive study carried on by the Government 
of Nicaragua and the United Nations Spe- 


9 Engineering and Mining Journal. 


cial Fund was released in late 1966. Titled 
“Geografía Física y Recursos Mineros de 
Nicaragua” the report was made available 
to the public and created considerable 
interest. Total cost of the survey was re- 
ported at $1.4 million,'! of which the Spe- 
cial Fund contributed $799,000. 


O 
1967. p. 180. gg 
10 Comercio Exterior de Mexico. v. 12. No. 6, 
June 1966, p. 1%. 
11 Where necessary, values have been con- 


verted from Nicaraguan cérdobas (C$) to U.S. 
dollars at the rate of C$7—US$1. 
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PRODUCTION 


Metallic mineral output decreased in 
quantity in 1967, but value increased 
modestly because of favorable world prices. 
Based on incomplete data, output of oil 
refinery products increased 17 percent over 
the 1966 level. The sharp rise in cement 
output can be attributed to increased Jocal 
demand, stemming largely from an aggres- 
sive roadbuilding program; exports de- 
clined. 


Table 16.—Nicaragua: 
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La Luz Mines, Ltd., produced less gold 
and silver from its La Luz property be- 
cause of heavy rains and floods that forced 


the mining of the more readily available 
lower grade ores. In addition, because of 
a power shortage, the company decided to 
maintain maximum output at its Rosita 
copper-gold-silver deposit because of the 
more profitable return. Thus, tonnage of 
ore milled at Rosita was increased at the 
expense of operations at La Luz. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Copper concentrate, metal content... 7,283 9,240 r 10,187 9,764 9,336 
Gold -2-222-22222-2 troy ounces.. 204,769 225,581 198,152 199,108 177,702 
A A ea re do.... 405,252 332,370 380,377 446.706 372,371 
Nonmetals: 
COMER EE 53,812 61,052 65,859 84,349 95,924 
e EES 2,500 5,500 5,000 9,000 10,000 
Lime totes o ee eI ee 28,404 26,392 26,717 27,085 NA 
Limestone l--.-..-...--. thousand tons. ` 14 148 15 200 NA 
Salt, marine. ------------------------- 16,495 17,319 17,582 19,017 NA 
Mineral fuels: Petroleum refinery products: 
Motor gasoline. 
thousand 42-gallon barrels. . 399 606 674 743 803 
Kerosine and jet fuel. ........... do 116 163 152 169 218 
Distillate fuel ol. do___. 240 404 471 506 603 
Residual fuel ol .............. do...- 371 583 308 450 561 
Liquefied petroleum gas._______-_- do___- 11 18 27 36 46 
dk GE do 1,137 1,774 1,632 1,904 2,231 


r Revised. NA Not available. 
1 For cement and lime production only. 


TRADE 


There was little change in Nicaragua's 
pattern of trade in 1966 compared with 
that in 1965. Copper ores and concen- 
trates valued at $7.2 million represented 
5.06 percent of the value of all exports and 
was the fifth most valuable export com- 
modity; gold was the sixth most valuable 
commodity exported. In 1964, however, 
gold was the fourth most valuable export, 
followed by copper in seventh place. 

Imports of all commodities rose some- 
what in 1966 and, in combination with ex- 
ports of lower value, widened the trade 
balance compared with that of 1965. Petro- 
leum products and iron and steel semi- 
manufactures were the most costly imports, 
valued at $7.8 million and $7.3 million 
respectively. In terms of value, the United 
States was the primary source of Nicara- 
gua’s total imports, followed by West Ger- 


many and Costa Rica. Japan was the pri- 
mary export destination, followed by the 
United States and West Germany. 

The following tabulation shows the re- 
lationship between total trade and trade 
in minerals for 1965 and 1966: 


Value (million Mineral 
dollars) commod- 
— — — — ities’ 
Mineral Total share of 
commodi- trade total 
ties (percent) 
Exports: 
¡E A 7.0 148.9 4.7 
1966 2254.20 3 8.9 142.2 6.3 
Imports: 
1965_________- 26.3 160.3 16.4 
1966_________- 23.0 181.9 12.6 
Trade balance: 
EE —19.3 —11.4 XX 
1966__.______- —14.1 —39.7 XX 
XX Not applicable. 
Source: República de Nicaragua. Recaudación 


General de Aduanas. Memoria 1966 Managua, 
Nicaragua, 1967 286, pp. 


914 


Table 17.—Nicaragua: 
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Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 

Metals: 
Copper concentates, gross weight.....-- 40,229 43,268 
Gold, bars and ingots...-.- troy ounces.. 140,016 147,829 


Iron and steel: 


Ingots and semimanufactures.__._..- 2,761 3,655 

SOTO se a AA ee, tate 214 

Silver, hare and ingots. .._._troy ounces.. 403, es 447, o 
15 


Zinc, all forms 


Other nonferrous metals and scrap.....- 66 5 
Nonmetals: 

AA ea 782 182 
Clay, eommon. ooo 141 TT 
Gypsum, natural and calcined.......... 5,134 EEN 
AMC oo oe ee ee eh ee 3 
Sál et oS lees EE ns 389 1,059 
Stone, industrial use ....-..-...--- 7 6,314 


Principal destinations, 1966 


All to Germany. 
Canada 59, 575; United States 58,836. 


El Salvador 1,634; Costa Rica 831; Honduras 
605; Guatemala 585. 

Germany 146; Japan 32; Netherlands 18. 

Mainly to United States. 

Costa Rica 66; Guatemala 38; El Salvador 
35; Honduras 20. 

All to Costa Rica. 


All to Honduras. 
All to Costa Rica. 


Do. 
Do. 
Mainly to Costa Rica. 


Source: República de Nicaragua. Recaudación General de Aduanas. Memoria 1966. Managua, Nicaragua, 


1967. 286, pp. 


Note: Source does not distinguish between East Germany and West Germany. 
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Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum and alloys: Semimanufactures 408 757 United States 394; El Salvador 204. 
Copper and alloys: 
Metal, EE E O 135 133 Canada 35; United States 31; United 
Kingdom 25. 
E cono cocacola bass etek os 20 30 United States 24; Netherlands 4. 
Iron and steel 
ClO AAA ee 9 All from El Salvador. 
IS PAR (1) 11 All from Germany. 
Tagots and equivalent primary 33 146 Belgium 134; United Kingdom 10. 
orms. 
Semimanufactures. -...-.-.----.-. 42,506 44,432 Belgium 15,614; Germany 8,713; Japan 
4,653; Costa Rica 3,709; Netherlands 
3, "505; United States 3, 134. 
Lead and lead alloys, all forms. ` 142 236 United States 86; Netherlands 29; Den- 
mark 28; Canada 25. 
Silver and alloys, all forms_troy ounces.. 7,234 6,334 Mainly from United States. 
Tin and alloys, all forms. -long tons. - 18 47 United Kingdom 22; Canada 11. 
Zinc and alloys, all formg ----------- 1,753 1,317 Mainly from Costa Rica 
Other nonferrous minerals, metals, and r10 6 Costa Rica 2; United States 2; Honduras 
scrap. 2. 
Nonmetals: 
Abrasives, natural____._____...______- 2 2 All from United States. 
¡O A ec oe. Secale 70 United States 38; United Kingdom 11; 
Canada 9. 
Cement: 
Asbestos. -2-2-2-2 2,808 3,064 Costa Rica 1,782; El Salvador 499. 
Portland. _.._._.____-__.--___-__- 10,762 9,652 Costa Rica 7,561. 
Clay and clay products: 
Common and refractory.__....-.-.- 257 875 United States 549; United Kingdom 314. 
Common briek ------------ 68 625 Japan 366; Costa Rica 83; United States 
7 
Refractory brick. ---.------------ 186 569 United States 341; Costa Rica 111. 
Fertilizers: 
Nitrogeno0u8. ---- coco. 22,911 18,860 Annana 6,298; Venezuela 3,481; Italy 
19; Costa Rica 1,953. 
Phosphatic. -2 ----------------- 11,479 14,905 United States 11,120; "Costa Rica 8,704. 
ET cota nc o ba 4,453 S United States 2, 135; ‘Costa Rica 498. 
Mixed AA a et 4,935 3,743 United States 2, 691; Italy 635. 
Graphite coo. 2 4 Germany 3; United States 1. 
Lime, all Gvneg --------------------- 189 2,115 United States 1,586; United Kingdom 508. 
e ee IIA 1 1 All from Germany. 
Phosphates, oatural ooo ------ 8 Costa Rica 5; German 
DAL. a eee i ae 2,690 4,027 Honduras 3, 731; United Gates 222. 
Sand, gravel, and crushed rock._______- 4 29 Mainly from United States. 
Sodium earbongate -2-2-2222 ----- 240 375 United Sae log; Germany 116; United 
om 
Sodium bydrogide 1,719 2,607 Unit States 1,239; United Kingdom 
199; Germany 419. 
Stone: 
Dimension... ------------------ 58 173 Guatemala 86; Italy 62. 
Industrial... 112 54 Germany 21; Honduras 20; United States 
11. 
SUMP a 51 313 Mainly from United States. 
Mineral fuels: 
Sapaat Datura a te 3 3 All from Mexico. 
SE dE 16 25 All from United States. 
Coke EE E Vu 84 Germany 74; United States 10. 
Mineral tars and products.___._.____-- 4,952 8,355 United States 5,810; Venezuela 2,355. 
Natural gas liquids. _________._______- 203 El Salvador 128; Costa Rica 67. 
Petroleum: 
Crude and partially refined 
thousand 42-gallon barrels. 1,260 1,812 Mainly from Venezuela. 
Refinery products: 
Gasoline. ----....--.-.. do...- 97 128 Mainly from Netherlands Antilles. 
Reroeine do 15 33 Do. 
Fuel oil, all types......- do.-... 54 104 Do. 
Lubricants including grengen... 5,887 5,476 Mainly from United States. 
Paraffin, petrolatum, and waxes. 241 1,380 Do. 
Asphalt and eoke -------- NA 8,838 Venezuela 6,000; Costa Rica 2,241; 


United States 593. 


NA Not available. 
¥ unit. 


r Revised. 
1 Less than 


Source: República de Nicaragua, Recaudación General de Aduanas. Memoria 1966. Managua, Nicaragua, 


1967. 286 pp. 


Note: Source does not distinguish between East Germany and West Germany. 
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COMMODITY REVIEW 


Metals.—Gold and Base Metals—The 
Neptune Gold Mining Co. carried out 
additional diamond drilling along the 
Vesubio vein giving estimated reserves of 
about 1.25 million tons of gold-copper- 
lead-zinc ore, and as a result, planned to 
spend $1 million to help build an all- 
weather road from the mine (near 
Bonanza) to Puerto Cabezas. It was also 
planned to convert part of the cyanide 
plant to a flotation mill. 

La Luz Mines, Ltd., produced 9.766 
tons of copper in concentrates during the 
fiscal year ended September 30, 1967, an 
increase of 304 tons over that of the 
previous fiscal year. The Rosita mine ac- 
counted for 9,474 tons of the output. 
Gold and silver output decreased for the 
year because of operating difficulties 
caused by floods, particularly at the La 
Luz mine. 

Positive and probable ore reserves at La 
Luz were put at 3.7 million tons running 
0.093 ounce of gold per ton in September 
30, 1967. Proven and possible reserves at 
Rosita totaled 656,900 tons averaging 
2.70 percent copper and 0.072 ounce of 
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gold per ton. Possible ore was reported at 
199,600 tons averaging 1.51 percent copper 
and 0.042 ounce of gold per ton. 

Fertilizer Materials.—Interiore de Centro 
América S.A., owned on a 50-50 basis by 
Occidental Petroleum Corp. and local 
interests, completed its mixed fertilizers 
plant near Corinto in 1966. Costing about 
$5 million, the plant has a capacity of 
75,000 tons annually. The plant operates 
on imported materials. Output data has 
not been released. 


Mineral Fuels.—Petroleum.—There were 
press reports of oil and gas indications in 
Nicaragua but there have been no an- 
nouncements of substantial discoveries. 
Considerable interest has been shown by 
a number of companies in the possibility 
for discovery of offshore oil. At the begin- 
ning of 1966 about 1.2 million hectares 
was held in concessions, but by the begin- 
ning of 1967, some 4.2 million hectares 
was held, with new applications pending 
for an additional 1.5 million hectares. The 
continental shelves of both coasts were 
largely under lease, but activity seemed to 
be concentrated on the Caribbean side. 
Five companies were active in surface 
geological and offshore geophysical work. 


PANAMA 


Panama’s extraction of minerals was 
limited to a very few commodities, chiefly 
construction materials. Oil refining and 
metal-forming industries operated on im- 
ported raw materials. Value of primary 
output was not available; however, a sum 
of $20 million 1? was attributed to value of 
production of the metal and nonmetal 
fabricating industries in 1965, exclusive 
of petroleum refining, and value in 1967 
presumably was somewhat higher because 
of increased production. 

Available information suggests that 
about 2,000 persons are employed in the 
mining and metal processing industry in 
Panama. . 

A Cadastral Survey was in progress, and 
the first group of maps was completed in 
1966. 

Some import restrictions were imposed 
in 1967 to protect local industry. At the 
request of Ingeniería Amado, S.A., the only 
aluminum extrusion plant in Panama, the 
Panama Office of Price Control restricted 
imports of aluminum profiles to not more 


than 30 percent of the 1963 and 1964 
import levels. Aluminum corrugated 
roofing sheet imports were restricted to not 
more than 20 percent of 1965-66 levels. 

At the request of Cil-Gas, S.A., the Office 
of Price Control also limited the imports 
of tanks used to contain household cooking 
gas to 50 units per month in the 10-, 25-, 
and 30-pound sizes. 

With the promulgation of Executive 
Resolution No. 8A on March 2, 1966, 
the Government of Panama took steps for 
the reversion of certain gold and coal con- 
cessions to the State. Concessions granted 
before March 1, 1946, would, under certain 
circumstances, revert at the end of 20 
years. About 39 concessions were affected, 


and the lands became available for new 


applications. 
A United Nations Special Fund min- 
erals survey in cooperation with the 


12 Where necessary, values have been con- 
verted from Panamanian balboas (B) to U.S. 
dollars at the rate of Bl equals US$l. 
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Panama Government was started in 1966. 
Aerial geophysical work was completed in 
1966. Geochemical studies and investiga- 
tion of anomalies proceeded in 1967. The 
U.N. work was scheduled to end in 
October 1968. Costing $1.4 million, the 
survey was planned to enlarge on a 
previous study made hy the Agency for 
International Development which found 
indications of copper resources that could 
prove to be exploitable. 


PRODUCTION AND TRADE 


Output of most ordinary building mate- 
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Exports and reexports are largely confined 
to refinery products and scrap metal. 

The United States remained Panama’s 
chief trading partner, having supplied 41 
percent of all imports and having taken 
68.4 percent of exports and reexports in 
1966. Venezuela supplied 21.2 percent of 
Panama’s imports in 1966, largely crude 
oil. 

The following tabulation shows the 
relation of mineral trade to total trade for 
1965 and 1966: 


Value (million dollars) Mineral 
— commod- 


rials are usually only privately recorded in Bee aoe Baies 
Panama. Thus, figures are not available ties total 
for sand, gravel, crushed rock, and other (percent) 
miscellaneous material. | | enone: 
Petroleum refinery production continued E A 24.5 70.2 34.9 
to increase in 1966, but output of metal a SS 26.5 79.6 33.3 
shapes and nonmetallic minerals was SR A 50 3 189.6 26.5 
mixed compared with output in 1965. Trade balances. l ` D; 
’ : $ : IN 5 LE es —25.8 —119.4 XX 
Panama s chief mineral commodity im ce Soe ao xx 
ports in 1966 were crude oil and products 
valued at $47.5 million, followed by iron XX Not appiicable. 
and steel products valued at $6.1 million. Note: 1966 figures are preliminary. 
Table 19.—Panama: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1962 1963 1964 1965 1966 
Metals: 1! 
Aluminum extrusions, pipe, tubes, bars, 
EEN 45 360 338 e 630 
Steel reinforcing rods and small shapes ?_. ¢ 4,000 6,350 12,500 11,000 e 13,000 
Nonmetals: 3 
Asbestos eement o ooo coo NA e 545 409 978 e 700 
Comenta. ta 122,406 141,713 125,178 165,640 149,817 
Clay and eabhale ` € 35,000 e 35,000 43,227 133,707 440,844 
Limestone and siltstone, for cement...... * 210,700 217,748  * 211,700 208 , 991 124 , 696 
alt EE 11,394 10,229 11,181 11,648 8,922 
Mineral fuels: Petroleum refinery products: 
Motor gasoline 
thousand 42-gallon barrels. . 1,192 2,241 2,047 2,445 2,920 
Jet tuelo colonia caia ll dias do___- 30 200 375 377 683 
Kerosine_____.____--.-.._------- do___- 628 524 581 770 586 
Distillate fuel ol `. --.-.-------- do 1,381 4,398 4,525 3,235 6,350 
Residual fuel oil. ............-.--- do___- 3,119 6,368 6,714 6,378 8,699 
Othon ao a do...- 307 N 367 3,225 574 


e Estimate. r Revised. NA Not available. 


1 Fabricated or 


* Fiscal year ending Oct. 31. 


rocessed from imported raw materials. 


3 Panama also produces sand, gravel and crushed rock. 


4 For cement production only. 
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Table 20.—Panama: 
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Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Exports: 
Metals: 
Iron and steel: 
ENEE Bees 23 All to United States. 
Primary Iorma 22.0. 1 All to Costa Rica. 
Semimanufactures. .....-.-..- 123 (1) All to Colombia. 
Nonferrous 8crap..---.....-..-- r 1,232 1,116 United States 410; Japan 306; Italy 176; 
Spain 140. 
Nonmetals: Cement._......___._._._--- e 5,440 — ....- 
Mineral thousand 42-gallon barrels.. 8,599 9,470 United States 2,801; Panama Canal Zone 
fuels: Petroleum refinery products. 2,470; Canada 1,980; Japan 749; United 
Kingdom 413. 
Reexports: 
Metals: 
Copper sullate -------------- o ee 
Iron and steel: Semimanufactures. - - 5 5 Mainly to Costa Rica. 
Mineral fuels: Refinery products: 
Diesel oil. ....... 42-gallon barrels.. -.... 545 All to British Honduras. 
Lubricants including ereaseg do 254 42 Mainly to Costa Rica. 
t Revised 


1 Less than \ unit. 


Source: República de Panamá, Contraloria General de la República, Dirección de Estadística y Censo. 
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Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Metal: 
Aluminum and alloys, all forms 


Copper ée alloys: 
Sulfat 


emp gem em em cm vm zm em o em en gn en em wm om 


Iron and steel: 
Pig, scrap and Ierroallovg 
Primary forms 


Semimanufactures 


- æ n mm emm em om e e em en e vm mm ee 


Lead metal, all forms. ---------------- 
Platinum and platinum troy ounces. ._ 
group metals. 


Silver, bars, ingots, sheets. _._._..- do___. 
Tin metal, all forms ....-.... long tons.. 
Zinc metal, all forme 
Other nonferrous metals__.____._._. kilos. _ 


Nonferrous scrap 


Nonmetals: 


Asbestos, raw, washed, or ground 
Abrasives: 
Emery, corundum, Dumiee. 
Industrial diamonds. ..-._... carats. . 


Clays: 
Unprocesged - - 2 oooooooo-..- 
Refractory bricks 

Fertilizers: 

Crude: 
Phosphate rock 
Sodium nitrate 

Manufactured: 
Ntrogenoug 
Phospbhate 
Potassic 


mm e em em mm mm e ew eww en gr e 


ap em vm ep es mn wen em om em em wm mm gp em ve e mm om wg we 


Mica, untrimmed 
Quartz, crude 


Sodium bvdroide ._------------------ 


Stone: Dimension, worked and unworked_ 
Sulfur 


Mineral fuels: 


Coal, coke, briquets 
Mineral tar 
Petroleum: 
Crude and partially refined 
thousand 42-gallon barrels . 
Refinery products: 


Motor gasoline________- do____ 
Kerosine.____________- Ose 
Distillate fuel ol ` do___- 
Residual fuel ol. do 
Lubricants including greases.. 
Other 


1 Less than %% unit. 


1965 
r 1,367 


7 
r 191 


2,567 
12,151 


31,224 


16,985 


130 
1,952 


1,693 


1966 


1,989 
16 
207 


491 
9,680 


34,927 
225 
129 

12,700 

15 
2 


219 
63 


Principal sources, 1966 


Kee States 1,238; United Kingdom 


Mainly from United States. 
United States 81; Canada 72; Mexico 34. 


Mainly from Panama Canal Zone. 

Belgium-Luxembourg 6,118; West Ger- 
many 3,554. 

United States 11,858; Japan 6,982; 
Belgium-Luxembourg 4,060; West Ger- 
many 2,103. 

Mainly from Denmark. 

All from United States. 


Mainly from United States. 
Netherlands 7; West Germany 6. 
All rom United States. 


O. 
Mainly from Panama Canal Zone. 
Mainly from Canada. 


Mainly from United States. 
All from United States. 
United Kingdom 1,491; France 810. 


py from United States. 
0. 


All from United States. 
All from Chile. 


West Germany 7,665; Netherlands 3,374. 

Mainly from Netherlands. 

West Germany 119; United States 41. 

Costa Rica 4,802; United States 2,265; 
El Salvador 617; Netherlands 608. 


Mainly from Dominican Republic. 
Mainly from Jamaica. 

Mainly from United States. 

United Kingdom 447; United States 333 
Mainly from Italy. 

Mainly from United States. 


O. 

eae States 165; Dominican Republic 
100. 

All from United States. 

United Kingdom 146; United States 55; 
France 40. 

United States 887; United Kingdom 114; 
West Germany 65. 

Mainly from Canada. 

Netherlands 3; Belgium-Luxembourg 2. 

Mainly from United States. 


United States 1,670; West Germany 192. 
Panama Canal Zone 6; United Kingom 2. 


Mainly from Venezuela. 


Mainly from Costa Rica. 

Panama Canal Zone 2; 

Mainly from Curagao. 

Panama Canal Zone 19; Curacao 10. 

United States 1,088; Curacao 366; 
Jamaica 148. 

Mainly from United States. 


Colombia 2. 


Source: República de Panamá, Contraloria General de la República, Dirección de Estadística y Censo. 
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COMMODITY REVIEW 


Metals.—Iron and Steel.—Plans for 
Jamaican interests to take a share in a new 
company, Productora de Acero y Afines 
Asociada, S.A., and contract to purchase 
half of the firm’s initial production did 
not materialize, and controlling interest 
was purchased by the Panamanian com- 
pany, Cemento Panama, S. A. Other share- 
holders are Overseas Management Co., 
S.A., composed of Panamanian and U.S. 
interests. 

Originally planned annual output of 
100,000 tons of steel products will be 
substantially reduced, and output is plan- 
ned primarily for the domestic market. 
Construction of the plant had not com- 
menced by yearend. 

Manganese.—It was reported that Dravo 
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Corp. of Pittsburgh was studying the feasi- 
bility of developing manganese deposits in 
the Rio Boquerón area. 


Nonmetals.—Fertilizers and Petrochem- 
icals—Refineria Panamá, S.A., was granted 
permission to form a subsidiary, Petro- 
química Panamá S.A., to build a petro- 
chemical plant near Colón. Refineria’s con- 
tract with the Government was extended 
for another 25 years, and the petrochemi- 
cal contract was set for an equal time. 
Refinería will be allowed to sell feedstocks 
to Petroquímica free of all duty and taxes. 
The new petrochemical plant will require 
an investment of at least $35 million. 
Products will be fertilizers, plastics, indus- 
trial gases, carbon dissolvents, sulfur, 
resins, acids, alcohols, and other allied 
commodities. 


The Mineral Industry of Other 
South American Areas 


By Burton E. Ashley * 


Contents 
Page Page 
Ecuador elimar dae 921 Paraguay .......oooooocoomoommo». 926 
French Guiana .................. 925 Uruguay EE 929 
ECUADOR 


Ecuador's mining industry is of little 
significance and its contribution to the 
gross national product in 1966 was esti- 
mated at not more than 2 percent. Value 
of production, excluding petroleum, was 
probably about $1 million, of which metal 
mining accounted for $802,000. 

Recorded exports have been limited to 
some scrap, base metal concentrates, a few 
tons of gold ore and crude oil. Modest 
demands for most processed mineral com- 
modities must be met by imports. 

Discovery of apparently substantial oil 
deposits in northeast Ecuador was the most 
important event in the minerals field dur- 
ing recent years. The discovery will with- 
out doubt be of great benefit to the coun- 
try economically, both as an income pro- 
ducer and as a means of saving foreign 
exchange. 

A search for nonmetallic minerals such 
as phosphate rock and potash is expected 
to be carried on with the cooperation of 
the U.S. Agency for International Develop- 
ment. It is reported that this program 
will follow upon an extensive survey of 
natural resources in progress at yearend 
1967. Preparation of geologic maps of the 
south central part of the country con- 
tinued with the assistance of the United 
Nations Special Fund. 

Decree 1208, which pertains to Ecua- 
dors mining law, became effective on 
October 7, 1966, when it was published in 
Ecuador's Official Register Number 136. 

In general, the Decree requires that en- 


tities desiring to carry out mineral ventures 
show technical and financial capability. A 
“finders fee” was provided for anyone dis- 
covering a prospect that he is unable to 
develop. The transfer of applications for 
concessions to third parties was prohibited 
while the applications were being proc- 
essed. Rules pertaining to gold placers 
were modified in respect of lease size and 
fees payable. Details of the revision were 
published.? 


PRODUCTIÓN AND TRADE 


Ecuadorian mineral production statistics 
for 1967 were not available in time for in- 
clusion in this report. Crude oil output 
presumably again declined slightly and is 
expected to continue to fall until the 
newly discovered fields in the northeast are 
brought into production. No reliable basis 
for estimating 1967 output of other com- 
modities is available. 


The most recent available official 
Ecuadorian trade statistics cover 1965, and 
in that year mineral commodity trade by 
value (both exports and imports) in- 
creased with respect to that of 1964, 
although total imports declined. In 1965, 
the United States remained Ecuador's chief 
trading partner in terms of value. The re- 
lationship of mineral trade to total trade 


1 Physical scientist, Division of International 


Activities. 
2 Bureau of Mines. Mineral Trade Notes. V. 
64, No. 2, February 1967, pp. 37-42. 
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in 1964 and 1965 is given in the following 
tabulation: 


Value Mineral 
(thousand dollars)! commodi- 
—— ties’ share 
Mineral Total of total 
commodities trade (percent) 
Exports: 
1964... 1,452 130,864 1.1 
1965_______- 2,976 r 131,971 2.3 
Imports: 
1964________ 23,016 151,916 15.2 
1965. .-..-.... 31,448 * 144,164 21.8 
Trade balance: 
1964. -__...- —21,564  — -—21,552 XX 
1965_______- —28,472  —12,193 XX 
r Revised. XX Not applicable. 
L Where n » values have been converted 


ecessary 
from sucres (S/) to U.S. dollars at the rate of 
S/18—US$1. 


Source: República del Ecuador, Comercio Exterior 
1964. Junta Nacional de Planificación y Coordinación. 
Division de Estadística y Censos. Anuario de Co- 
mercio Exterior. Volume 1, 1965. 
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COMMODITY REVIEW 


Metals.—Gold, and Nonferrous Base 
Metals.—Gold prospects continued to gen- 
erate some interest but there were no re- 
ports of significant discoveries. 

Union Carbide Corp. was still assessing 
its concession in northern Esmeraldas 
province. Other smaller firms and indi- 
viduals were active in exploration. 

Compañía Industrial Minera Asociada, 
S.A. (CIMA), a quasi-Government organi- 
zation located near Portovelo, continued to 
operate at a loss. Output of gold, silver, 
lead, copper, zinc, and cadmium continued 
to decrease. The operating efficiency of the 
mill could be improved but known ore 
reserves do not justify the necessary invest- 
ment. The Banco de Fomento reported 
that it would consolidate CIMA’s debts 


Table 1.—Ecuador: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


1963 1964 1965 1966 
Metals: 
Cadmium, in zinc concentrate. ___._____- kilograms. - 2,008 2,141 1,289 556 
Copper, in eopcentrate ___----------------------- 285 17 129 223 
Gold, in eopneentrgte _-.------------ troy ounces.. _ 21,041 17,681 11,512 10,901 
Lead, in concentrate. _-------------------------- 162 166 114 69 
Silver, in concentrate._.._...._....--- troy ounces.. 121,784 117,126 69,966 76,710 
Zinc, in concentrate eee 35 380 236 185 
Nonmetals: 
Cemento a e A o ta a ai 258,394 287 , 806 325 ,000 438 ,000 
Clay; Keolifve 362550. cece A hee ees 379 208 218 891 
adr A oes NA NA NA NA 
Ee ee 1 NA NA NA 
Salt AA a aa a a a a a Aee 35,000 35,000 35,000 35,000 
Sulur EE 166 NA 282 125 
Mineral fuels: 
Lag EE 5 35 83 68 
Petroleum: Crude._...... thousand 42-gallon barrels __ 2,465 2,796 2,850 2,660 
Gasoline, oatural o occ. On dice 109 119 128 110 
Refinery products: 
Gasoline 00 ca is it do...- 1,811 2,087 2,157 2,160 
Kerosine and jet fue... do..-.- 437 478 627 762 
Distillate fuel ol. 2- ----------------- do. 813 859 963 1,044 
Residual fuel ol... do___-_ 1,167 1,296 1,480 1,501 
Other AA A A a do.... -76 169 252 285 
Ku EE do 4,304 4,839 5,479 5,752 
e Estimate. NA Not available. 


Source: U.S. Embassy, Quito. 
Table 2.—Ecuador: 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 Principal destinations, 1965 
Merne 
Coppe naa EE 5 2 All to Venezuela. 
telluride calaverite ee ae a eR tty Re ee 5 5 All to United States. 
Ton and steel: 
Desens ee ee ee et eee 52 65 O. 
Semimanufacturen =-=- 8 All to West Germany. 
Lead eonceentrate 2 eee r 2,494 707 All to Belgium. 
Zinc concentrate..........-...--..----------------- 864 562 Italy 345; France 217. 
Mineral fuels: Petroleum, crude-thousand 42-gallon barrels. _ 531 379 Al to Argentina. 


r Revised. 


Source: República del Ecuador. Anuario de Comercio Exterior, 1965. 
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Table 3.—Ecuador: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1964 1965 Principal sources, 1965 
Metals: 
Aluminum: 
(0 <T. EE 17 5 West Germany 2; United States 2. 
Unwrought and semimanufactures. 527 667 Keier GER 257; Austria 162; West 
ermany 
Co per, unwrought and semimanu- 553 657 Chile 269; Colombia 146; Canada 80. 
actures. 
Gold, NOU! and.__troy ounces. . 386 289 West Germany 225; United States 64. 
powder 
Iron and steel: 
Pig TON cui ea 95 40 All from West Germany. 
Ferroallovg 108 Lee 
Ingots and other primary forms. - 15 217 West Germany 79; Belgium 75; Japan 40. 
Semimanufactures__.______.__-- 50 , 836 57,298 Belgium 30,146; France 7,288; West 
Germany 6,227. 
Unwrought and semimanufactures. 260 275 Mexico 98; United Kingdom 54; Peru 50. 
Litibarge ee 85 76 Mainly from Mexico. 
Mercury... 76-pound flasks.. 11 8 Mainly from United States. 
Nickel An kilograms.. 1,290 1,066 United Kingdom 407; United States 322. 
Platinum. ------------- troy ounces..  ______ 64 United Kingdom 32; United States 32. 
ULV OR eeh, cda do- 514 450 Italy 322; West Germany 128. 
Tin, unwrought and long tons.. 26 26 Mainly from United Kingdom. 
semimanufactures. 
Zinc, unwrought and semimanufactures- 53 78 Belgium 36; United States 22. 
ST A A ts 3 3 West Germany 2; United States 1. 
Nonmetals: 
Abrasives, natural... ._...........- 18 11 Mainly from West Germany. 
Asbestos, crude, washed or ground...-. 787 954 Mainly from Canada. 
EEN a 589 461 Mainly from Peru. 
Cement. ooo 1,958 2,322 West Ce 1,385; Belgium 393; Den- 
mar 
bere EE 417 417 Belgium 264; United Kingdom 56; Norway 
ays: 54. 
Bentonites conoscan. 358 424 United States 329; Peru 95. 
E A A 5 9 Mainly from United States. 
A A 77 72 Do. 
Diatomaceous earth... 242 338 West Germany 165; United States 153. 
Fertilizer materials: 
Nitropenoug 8,999 11,820 United States 5,324; West Germany 4,424. 
Phosphatic. 00 ooo... -- 3,163 5,737 Mainly from United States 
Potassic. -...-.---------------- 5,222 5,677 United States 4,511; West Germany 1,165. 
Other AA Se 1,249 860 West Germany 449; Chile 200; Netherlands 
Antilles 200. 
Graphite. ` 2 ee 2 3 Mainly from United States. 
vy paum EH 39 57 Do. 
agnesite, crude or calcined________- 11 12 West Germany 8; Netherlands 3. 
Marple. ci adn a 188 98 Mainly from Italy. 
Mica, all forms ooo. .- 15 27 Mainly from United States. 
A hydroxide.__.-.....__._-.- 16 15 West Germany 7; Italy 7. 
EE 263 163 Mainly from United States. 
Sand, including quartz._.__..____-_- 1,377 429 
ium hydroxide__..__.....-_.___.- 2,421 3,785 United. States 1,952; West Germany 898. 
Stone, building and ornamental. ..... 199 60 Italy 30; Peru 29. 
SUM UE. io rosa 136 151 Mainly from United States. 
KEE 171 175 United States 88; Italy 68. 
Other nonmetallic minerals. .._._._....- 123 33 United States 15; West Germany 13. 
Mineral fuels: 
o o e oe Ieee 175 314 Netherlands 241; United States 73. 
CoOK8- cotos tonic 278 160 Netherlands 82; Belgium 40. 
Other solid hydrocarbons: | 
Tar and Gitech -_--- 132 104 All from United Kingdom 
Natural aepbalt `. 2,053 9,458 Mainly from N etheriunds ‘Antilles. 
Petroleum: 
Crude.thousand 42-gallon barrels.. 2,836 3,032 All from Venezuela. 
Refinery ¡roducts: ` 
Gasoline. - ooo. 954 13,450 Mainly from Netherlands Antilles. 
Keroeine 22-2- 83 All from United States. 
Lubricants and greases... — 10,392 6,977 Mainly from United States. 
Vaseline, paraffin and waxes. 4,073 4,190 Do. 
Other eeo rarune n aara 300 552 Do. 


Source: República del Ecuador. Anuario de Comercio Exterior, 1965. 
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and lend it 1 million sucres, to be repaid 
over a period of 8 years. This is additional 
to the 3 million sucres loaned by the bank 
earlier in 1967. The national budget for 
1967 included a 2 million sucre subsidy for 
the mine. The mine is kept in operation 
despite losses because of social and eco- 
nomic conditions in the area. 

Iron and Steel.—Construction proceeded 
on the Guayaquil rolling mill of Sociedad 
Anónima Acerías Nacionales del Ecuador * 
(ANDEC). It is expected that the mill will 
come into production sometime during the 
first 4 months of 1969. Ownership of 
ANDEC is shared by the following: Com- 
pañia de Acero del Pacífico S.A. (CAP), a 
Chilean firm, 41 percent; the Atlantic 
Community Development Group for Latin 
America (ADELA), 30 percent, and un- 
identified Ecuadorian investors, 29 per- 
cent. 

Planned annual mill capacity is 25,000 
tons of bars with the raw material in the 
form of billets, furnished by CAP. 

Rheem del Ecuador C.A. reportedly 
plans to produce steel drums primarily to 
supply containers to the Texaco lubri- 
cating oil and grease blending plant. Van 
Leer Tambores S.A. was granted industrial 
benefits by the Government for its planned 
facility to produce 5-, 16-, and 55-gallon 
drums for the local market. As Ecuador is 
not a producer of steel, both enterprises 
will presumably operate with imported 
materials. 


Nonmetals.—Sulfur.—Cía. Azufrera 
Ecuatoriana, a subsidiary of Foreign Min- 
ing and Minerals, Inc., of Houston, Tex., 
announced discovery of high-grade volcanic 
sulfur deposits in Carchi Province near the 
Colombian border. Details of the operation 
were not available but no production was 
reported for 1967. Achievement of the 
planned output of 2,000 tons daily would 
exceed the handling capability of the 
Quito-San Lorenzo railroad; it was re- 
ported that plans were being formulated 
for the expansion of the rail facilities. 

Canyon State Mining Corp. of Nevada 
acquired rights to explore, mine, mill, and 
export sulfur from Isla Isabela, the largest 
island in the Galapagos group. Current 
progress of the project is not known. 

Fertilizantes Ecuatorianos S.A. (FERT- 
ISA), a Guayaquil firm, is reported to be 
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developing the Tixán sulfur deposits in 
Chimborazo Province. Facilities are plan- 
ned to produce sulfuric acid, phosphoric 
acid, and ammonium sulfate. The company 
is committed to establish an ammonia 
plant within 10 years. 


Mineral Fuels.—Petroleum.—Texaco 
Inc. and Gulf Oil Corp. completed a wild- 
cat discovery well in northeast Ecuador in 
early 1967. The two compan'es hold a con- 
cession area of 5.2 million acres; each com- 
pany has a 50-percent share in the leases, 
with Texaco designated as the operator. 
Five successful wells have been completed 
in the general concession area, with total 
daily potential of 8,175 barrels of oil. Fur- 
ther drilling is planned. 

The discovery is of considerable impor- 
tance to Ecuador because reserves in the 
old fields of the Santa Elena peninsula are 
limited. In fact, the five wildcat wells have 
a higher rated daily capacity than all the 
present producing wells in Ecuador. 

A considerable land play has developed 
in Ecuador in the wake of the new discov- 
eries. It was reported in mid-1967 that 39 
applications for leases had been filed with 
the Ministry of Industry and Commerce. 

There is some question as to how soon 
the newly discovered oil will get to market. 
The Texaco-Gulf combine wished to estab- 
lish a pipeline link with its comparatively 
nearby Colombian crude oil transportation 
network to the Pacific, which is nearing 
completion.* However, the Ecuadorian au- 
thorities have rejected this plan and insist 
that Ecuadorian oil be transported over 
Ecuadorian territory. 

Petróleos Gulf del Ecuador was granted 
permission by the Ecuadorian Government 
to purchase the refinery on the Santa Elena 
peninsula owned by Cautivo Empresa Pet- 
rolera Ecuatoriana. 

The Ecuador Government has proposed 
establishment of the Corporacion Estatal 
Petrolera Ecuatoriana (CEPE). This Ecua- 
dorian State Petroleum Corp. would be 
an autonomous entity, with legal per- 
sonality, and would carry on all phases of 
the oil busjness on behalf of the State. 


3 Compañía de Acero del Pacífico S. A. 
Twenty-second Annual Report. 1966-67, p. 14. 

4 International Financial News Survey. In- 
ternational Monetary Fund. V. 20, No. 10, Mar. 
15, 1968, p. 88. 
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FRENCH GUIANA 


Little new information concerning min- 
eral activity in French Guiana has become 
available. The Bureau de Recherches 
Géologiques et Miniéres continued its work 
on ground water studies and the geologic 
mapping program. 

Construction continued at the National 
Center for Space Studies at Kourou which 
accelerated domestic output of some con- 
struction materials. 


PRODUCTION AND TRADE 


Statistics on mineral commodity produc- 
tion and trade are available only through 
1966, and the paucity of production infor- 
mation for prior years makes it impossible 
to assess output trends. 

Trade in mineral commodities remained 
small. Exports were limited to a small 
quantity of columbite-tantalite concen- 
trates to the United States and reexports 
of nonferrous scrap and semimanufactures 
of iron and steel. 

France supplied 70 percent of all imports 


by value in 1966, followed by the United 
States with 12 percent. However, the 
United States was the destination for 71 
percent of exports by value, followed by 
France with 18 percent. 

The following table shows the relation- 
ship between mineral commodity trade and 
total commodity trade: 


Value Mineral 
(thousand dollars)! commodi- 
ties’ share 
Mineral Total of total 
commodities trade (percent) 
Exports: 
1965_______- 17 2,899 0.6 
1966_______- 9 3,451 0.3 
Imports: 
1965_____._- 1,755 20,053 8.8 
1966_______- 3,105 27,802 11.2 
Trade balance: 
965_____-_. —1,738 —17,154 XX 
1966_______- —3,096 — 24,351 XX 


XX Not applicable. 
1 Source has converted francs to dollars at the 
rate of 1,000 francs = US$202.55. 


Table 4.—French Guiana: Production and exports of mineral commodities 


Commodity 1963 1964 1965 1966 
Metals: 
Columbite-tantalite: 
o ac Se EE kilograms. ` 2,282 1,000 850 r 1,000 
Exports -oeer aaa a a EE do...- 2,282 11,923 1 406 1274 
Gold: 
Production: 
Native gold .-...-.-----.. troy ounces. _ 6,993 NA NA 630 
Gold content__......--.._.-...---- do...- NA 4,823 NA NA 
Exports: 
Native gold `. do 3,601 NA > 2222 630 
Gold content- --------------------- do 2,636 NA canes NA 
Apparent average fineness. ___________-___- 732 NA ____u-- NA 
Nonmetals, production: 
¡AAA E E IS metric tons. _ NA NA NA 3,500 
TW a A A case cubic meters. _ NA NA NA 100,000 
STONE ii a E do___. NA 26,000 NA 52,250 
r Revised. NA Not available, 


1 U.S. imports. 
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Table 5.—French Guiana: Imports of selected mineral commodities 


(Metric tons) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum, all forms. ------------------- 39 222 France 178. 
Copper, all forme --------------------- All from France. 
Iron and steel: 
Bars and abapes ------------------- 1,258 2,361 France 2,269. 
Pipe and fittings.------.----------- 299 2,537 Mainly from France. 
Plate and eheet ---.---------02--- 422 493 France 427. 
a A 41 64 All from France. 
Lead, all form ` 6 9 Do. 
Zinc, all forms... ooo 4 4 Do. 
Nonmetals: 
Cement, lime and other building materials. 11,391 15,859 France 10,715; Venezuela 4,862. 
Fertilizer materials: Manufactured.......- 85 23 Mainly from France. 
Sand, gravel and eatone 14 11 All from France. 
Other raw or unfinished mineral products. - 351 2,186 Trinidad and Tobago 1,939; France 247. 
Mineral fuels: 
Gas, natural and manufactured..._._-..-..--- 337 453 Trinidad and Tobago 314. 
Tars, mineral, and raw chemical derivatives. 2 Mainly from France. 


Petroleum pGroduceta ---- 
Other AAA see to ee 


Trinidad and Tobago 12,788. 
All from France. 


Source: European Economic Community, Statistical Office. Overseas Associates, Foreign Trade Statistics, 


No. 4, 1966; No. 3, 1967. 


COMMODITY REVIEW 


Mineral Fuels.—Petroleum.—Marine 
seismic work done in 1965 was studied and 
interpreted during the early part of 1966. 
No further field activity was conducted. 


Gulf States Land and Industries of New 
York ceased to be a participant with the 
French combine in the offshore oil pro- 
specting program. Shell Petroleum Corp. 
took the place of Gulf States in the part- 
nership. 


PARAGUAY 


Generally the output of mineral com- 
modities in Paraguay in 1967 was at or 
slightly above the 1966 levels. A specific 
and significant exception was the produc- 
tion of cement and the cement raw mate- 
rials limestone, and gypsum. The country’s 
first oil refinery, which began operations 
in 1966, continued to produce throughout 
1967; however, production was at a level 
considerably lower than its rated capacity. 

Exports of minerals are deterred by the 
country’s problems of moving bulk com- 
modities over its main trade artery, the 
Paraguay River. River transport is sea- 
sonally limited by lack of water and there 
is no easy solution to the problem. 


PRODUCTION 


The only production of primary mineral 
commodities listed by official Paraguayan 
sources is of portland cement and lime. 
Formal statistics in respect to other build- 
ing materials are not compiled. However, 
local industry sources do make available 
estimates of output for construction mate- 
rials. Figures for 1966 and 1967 reflect the 
general slowing of the construction indus- 
try for the period. Major construction in 
progress was largely limited to building 
in connection with the Acaray Dam, and 
some road surfacing projects. 

Paraguay became a producer of refined 


petroleum products for the first time in 
1966. 
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Table 6.—Paraguay: Production of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Nonmetals: 
COMO bib oe et ee ete cele 17,600 22,500 28,800 25,739 £14,423 
Clays:! 
¿NS In NA 55 57 60 140 
Other A A NA 300,000 320,000 360,000 380,000 
GYD8UM Seo a a a asa e NA 780 2,200 2,500 1,800 
EI, A IA IO 17,400 17,800 18,500 17,610 17,600 
Limestone: 
For coment tica ti ia 33,600 40,500 40,000 38,000 22,000 
Or men ti E ale le o Ea Sse de 19,000 26,700 30,000 29,000 28,500 
Marble ca pee ms e ar ee te been i ee eene Bidet tee 40 
EISE ety EE Eden NA 55 60 10 22 
pend: for construction !___.__._________________-- NA 185,000 230,000 300,000 340,000 
tone: 
Crushed rock. o oo o coco NA 730,000 510,000 700,000 730,000 
Rough stone- eh ee eles ada NA 450,000 490,000 510,000 550,000 
Building stone, semidressed_______________--_-- NA 35,000 37,000 35,000 37,000 
Flagstone sr a ee NA 15,000 17,000 14,000 15,000 
Paving blocks... o o co 22 - NA 150 200 450 1,200 
A ASIA A NA 47 140 60 72 
Mineral fuels: 
Petroleum refinery products: 
Gasoline ooo 42-gallon barrels.. `- 2-2-2- 222-22-  ------- 124,420 332,857 
D Tt VE dö EE EE 6,458 55,294 
Kerosine- -22222222M dos ar coa eee) eee See 42,279 121,834 
Diesel and gas ol ..-..-...........-.- dio eee | a | o 130,190 403,227 
Residual fuel ol `, Eesen SP (a le 74,120 195,569 
Liquefied petroleum gas______________-- e TEE Ia taa 5,096 14,572 


NA Not available. 
1 Based on industry or Government estimates. 


Source: U.S. Embassy, Asunción. 


TRADE 


The relationship of trade in mineral 
commodities to total trade in all com- 
modities is shown in the following tab- 
ulation: 


Value Mineral 
(thousand dollars) commodi- 
ties’ share 
Mineral Total of total 
commodities trade (percent) 
Exports 
1965_______- 351 57,200 0.6 
1966_______- 6 49 ,000 (1) 
Imports: 
1965_______- 9,274 r 47,400 r19.6 
1966_______- 11,207 49 ,500 22.6 
Trade balance: 
965_______. —8,923 r +9,800 XX 
1966_______. —11,201 — 500 XX 
t Revised. XX Not applicable. 


1 Less than Le unit. 


Source: Banco Central del Paraguay, Departa- 
mento de Estudios Económicos Boletin Estadístico 
Mensual, Asunción, Paraguay, No. 115, December 
1967. 81 pp. 


Official statistics record mineral and 
metal exports of 1,050 tons of stone and 
80 tons of scrap, all to Argentina. The rise 
in mineral and metal imports was largely 


5 U.S. Department of Commerce. 


in the categories of iron, steel, and cement. 
Steel imports were valued at over $3,500,- 
000, a rise of slightly more than $400,000 
over the import value for 1965. 

The appreciable decrease in imports of 
petroleum products reflected the beginning 
of domestic refining. However, Paraguay 
is now enrolled in the ranks of crude oil 
importers. 

In terms of value, Argentina and the 
United States were the two primary des- 
tinations for total Paraguayan exports. 
Argentina received 32 percent of total 
shipments followed by the United States 
with 23 percent. European countries took 
most of the remaining shipments. Argen- 
tina supplied about 20 percent of Para- 
guayan imports by value, closely followed 
by the United States and West Germany. 
The three countries supplied about 60 
percent of total imports. 

In late 1966 the U.S. Department of 
Commerce published an updated report 
on “Foreign Trade Regulations of Para- 
guay.” * 


Foreign 
Trade Regulations of Paraguay. Overseas 
Business Reports, OBR-66-95, rev. by Hilda 
Basora, 1966, 7 pp. 
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Table 7.—Paraguay: Imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals: 
Aluminum, all forms- ` 13 
Copper, wire- -_----------------- 146 
Iron and steel, all forms____________- 13,620 
Lead, all forms, including solder_-_._- 96 
Tin, all forme `, long tons. - 15 
Nonmetals: 
Cement, portland. _-_..._._... OS 7176 
Gypsum- ------------------ GER 198 
HE 21,617 
Stone clay, earth and manufactures 2,284 
thereof. 
Mineral fuels: 
A se ee ee ee eee ees 60 
Petroleum: 
Cries tte ae eee. cece 
Refinery products: 
Gasoline______.__.______-_- 41 ,620 
Kerosine_____________-__-_- 24,148 
Distillate fuel ot... 18,260 
Residual fuel oil. .______.... 89,902 
Lubricants_. `, 4,131 
Asphalt. csi aa 2,505 


NA Not available. 


1966 Principal sources, 1966 ! 


39 Belgium 22; Uruguay 7; Argentina 5. 
199 Germany 155; Belgium 21. 
18,209 Argentina 5,262; United States 2,253: 
Germany 2,221; Italy 2,148. 
56 United Kingdom 20; Germany 17; United 
States 13. 
20 United Kingdom 11; United States 8. 


7,575 
NA 
20,495 
2,876 


Uruguay 7,041; Argentina 239. 

All from Argentina. 

Argentina 1,240; Uruguay 406; Brazil 204. 
63 Germany 25; Belgium 25. 

41,633 All from North Africa. 


31,934 Mainly from Netherlands Antilles. 
14,719 E Do. 


19,365 

54,794 ee 32,489; Netherlands Antilles 
,229. 

5,223 lee Antilles 2,491; United States 


6,269 Mainly from Argentina. 


1 Source does not differentiate between East and West Germany. 


Source: Banco Central del Paraguay. Departamento de Estudios Económicos. Boletin Estadístico Mensual. 


Asunción, Paraguay, No. 115, December 1967, 81 pp. 


COMMODITY REVIEW 


Nonmetals.—Cement.—The Krupp firm 
of West Germany was awarded a contract 
to build a new cement plant at Vallemi 
in the northern part of Paraguay. The con- 
tract was signed on May 11, 1967, subject 
to approval by Paraguayan Congress. The 
plant is to be completed 24 months after 
Congressional ratification. 

Planned capacity of the plant is 100,000 
tons per year. Basic cost is estimated at 
around $6 million, but because Krupp is 
to finance the cost of the plant at an tnter- 
est rate of 7.5 percent, total cost will be 
somewhat higher. 


Mineral Fuels.—Petroleum.—Paraguay’s 
only refinery went on stream August 11, 
1966. Refineria Paraguay SA (REPSA) is 
reportedly owned by U.S. interests. The 
refinery capacity is rated at 10,000 barrels 
per day input, although the present mar- 
ket for products in the country is about 
3,900 barrels per day. Trade journals re- 
port that a French state-owned organiza- 
tion has a contract to supply 3,000 barrels 
per day of crude oil over a 3 year term. 


The crude will presumably come from the 
Algerian Hassi Messaoud field. 

Feedstock is shipped to Buenos Aires, 
Argentina where REPSA has a 200,000- 
barrel tank farm. Crude oil is then barged 
up the Paraguay River; in case of drought 
which might hinder normal river ship- 
ments, an intermediate tank farm has been 
established 90 miles south of the refinery. 
If necessary, smaller vessels can be used to 
navigate a lower-than-normal river. There 
is also storage for 250,000 barrels of crude 
oil and products at the refinery. 

The plant produces liquified petroleum 
(LP) gas, gasoline, kerosine diesel oil, gas 
oil, fuel oil, and jet fuel. The jet fuel will 
be exported. 

Placid Oil Co., a U.S. firm, withdrew 
from its Paraguayan petroleum concession 
in the northwest Chaco area early in 1967. 
Following this event, the Government of 
Paraguay considered forming Yacimientos 
Petroliferos Paraguayas (YPP) to encour- 
age the search for oil in Paraguay. There 
was also some suggestion that REPSA and 
YPP might undertake a joint venture to 


explore the lease area formerly held by 
Placid. 
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URUGUAY 


Uruguay’s general economic situation 
continued weak although the Governinent 
took measures to halt the downward trend. 
Agricultural output, the backbone oi the 
country’s economy, decreased substantially 
because of very bad weather conditions. 
The cost-of-living index continued to rise 
sharply in 1967. 

In what was called an unavoidable ini- 
tial measure to help improve exports and 
foreign exchange reserves, the peso was 
devalued to 200 for U.S.$1. 

In sympathy with the inflationary trend, 
the price on regular gasoline was raised 
from 11.5 pesos to 20 pesos per liter, up 
73.9 percent; premium gasoline was raised 
from 12.5 pesos to 23 pesos per liter, an 
increase of 84 percent. 

Little new information was reported cun- 
cerning mineral commodity developments 
except that studies were conducted that 
might lead to the opening of an iron ore 
mine, and unsubstantiated rumors of gold 


finds. 


PRODUCTION AND TRADE 


Although 1967 production data were not 
available in time for inclusion in this 
report, construction materials and petro- 
leum refinery products presumably con- 
tinued to be Uruguay’s only significant 
mineral industry products, while output of 
iron ore, steel, secondary aluminum, alumi- 
num, semimanufactures, and several non- 
construction industrial minerals continued 
on a small scale. 

Imports of crude oil rose moderately 
and 1966 became the first year that the 


only refinery combustible to be imported 
by the Administracion Nacional de Com- 
bustibles, Alcohol y Portland (ANCAP 
was 115,000 barrels of fuel ol Demand 
for other combustible products was satis- 
fied by ANCAP. The table of imports indi- 
cates moderate receipts of lubricants and 
special purpose commodities. 

ANCAP reported imports of 11.5 million 
barrels of crude oil in 1966 of which 53.8 
percent came from the Persian Gulf area, 
29.9 percent from Venezuela, and the re- 
mainder from Nigeria, Algeria, and the 
U.S.S.R. 

In terms of 1966 total trade, by value, 
13.9 percent of exports were destined for 
the United Kingdom, 12.4 percent for the 
United States, and 9.2 percent for the 
Netherlands; Brazil supplied 13.5 percent 
of all imports, followed by the United 
States with 11.9 percent and West Ger- 
many with 11.3 

The following table shows the value of 
commodity trade in relation to total trade 
for 1965 and 1966: 


Value Mineral 
(thousand dollars) commodi- 
ties’ share 
Mineral Total of total 
commodities trade (percent) 
Exports: 
Lob ___ 1,037 191,165 0.5 
1966_______- 2,670 186,000 1.4 
Imports: 
1965_______-_ 35,100 150,654 23.3 
1966________ 41,909 164,000 25.6 
Trade balance: 
965_____._- — 34,063 +40 ,501 XX 
1966_______-_ — 39,239 +22 ,000 XX 


XX Not applicable, 


930 MINERALS YEARBOOK, 1967 
Table 8.—Uruguay: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1963 1964 1965 
Metals: | 
Aluminum: 
Secondary metal `. iaa NA 150 150 
Semimanufactures_____._____.-._-----___-_-- NA 1,500 1,035 
Iron and steel: 
TRONCO sr a a a ade 1,031 1,667 «1,700 
Crude steel ! o 6,500 14,327 — 13,476 
Rerroaiheon 0 ooo o NA e 800 1,500 
Rolled orodueta ooo 121,970 *39,000 136, -300 
Nonmetals: 
Alum schist uri ts oe ee eee 79 35 114 
Cement -= a oe i ae 339,727 412,164 431,433 
Clays: 
Refractory oot ee eet ae 3,217 484 4,679 
OCHGR AA a a A a NA 36,000 48,418 
¡ar AMA AA 26,806 26,937 20,413 
Peldspar-. 202022622 naaa asa 287 897 1,247 
Gem stones, exports 3. o occ 92 103 54 
Lime terrestres a tl tos iru 30,000 42,000 60,000 
Lime@stone 2. oe oe soe eee it ia N 750,894 746,509 
COUR EEE EE 1,681 ; 292 
Sand and gravel: 
Common sand o coco 470,667 441,906 657,056 
PY BANG A 32,401 35,234 34,463 
Gravel: -coen a et otk ee cae eae 32,624 47,447 113,776 
Stone: 
Granite, exports._..-.........-..--.--------- 896 1,236 2,301 
Marble... Los ae ns ti a ta a 2,043 1,140 2,710 
Paving blocks______-._______-____-_-- --__---- 1,173 1,068 2,153 
Rough etone o o occ 39,738 61,087 46,869 
Ballast ona la a sate eee oe ae en 321,877 344,857 214,495 
A AAA A A A O 
AAA E NA NA A eR a 1,715 2,124 2,375 
Mineral fuels: 
Coke, gashouse_ `- ------------------------------- 21,160 20,850 19,563 
Gas, manufactured_______..__-- million cubic feet. ` 1,059 1,059 NA 
Petroleum refinery products 
Gasoline. ________- Groupen 42-gallon barrels.. 2,328 2,385 *2,306 
det (Cle foe i AA do 88 107 r 105 
Kerosine_________________--_----__---- do 1,484 1,509 : 1,285 
Distillate fuel ol _------------------ do 1,998 2,330 r 2,220 
Residual fuel ol ` a 4,130 4,367 r4,974 
Liquefied petroleum gas (LPG)--------- do___- 53 183 r 203 
Asphalt. EE do 81 61 r 113 
(Bd, A wi EE do 108 63 r 29 


e Estimate. r Revised. NA Not available. 


1966 


305 
1,126 


36 ¿000 


288 
478,143 


8,270 
54,732 
28,940 

1,750 

58 
60,000 
770,669 
525 


745,372 


- =æ = wm ow wm 


2,128 
20,979 
NA 


"2,322 
r 133 

r 1,300 
r 2,262 
r 4,785 
r 239 

r 112 

r 31 


1 As reported by Revista Latinoamericana de Siderurgia (ILAFA), No. 76, August 1966. À 
2 Variously reported as common clay or clay for cement; data probably do not represent total production 


of either category 
3 Mostly agate, “but probably includes some amethyst. 
4 Recovered from refinery gases. 


Table 9.—Uruguay: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


1967 


A 
37,300 


293 
420,604 


79,358 
NA 
14,919 
1,262 
60 

e 70,000 


726,637 
349 


722,186 
27,662 
106,989 


Commodity 1965 1966 Pri.cipal destinations, 1966 
Metals: Iron pipe and fittings___________-_ 1:852 82452 
Nonmetals: 
Cementos casio oi sear ote ee 36,747 51,872 Brazil 46,871; Argentina 4,580. 
Dolomite ocio a a dos dlrs 4,800 15,071 Argentina 14,820; Brazil 251. 
Gem stones: Rough) 54 69 West Germany 29; Japan 23; Italy 10. 
Sand, gravel, broken stone: i 
Sand EE EE Ee we E 517,930 All to Argentina. 
Stone, broken. at, geg 
Stone, dimension: 
PANIC es 2,301 2,228 Italy 456; Japan 452; West Germany 377. 
Marble ` -2-222222 204 119 Argentina 73; Mexico 36. 
Talc, ground... ooo 10. O hte 
Mineral fuels: Liquified petroleum gas 503 ____u_. 


(LPG). 


1 Variety unspecified. 
Source: Banco de la República Oriental del Uruguay, Departamento de Investigaciones Económicas. Expor- 
taciones Cumplidas 1965 and 1966, Cuadro 10. 
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Table 10.—Uruguay: Imports of mineral commodities | 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 
Metals: 
Aluminum: 
Un need e A o e pe a die 500 1,005 
Alümina AAA A AN 941 396 
Metal, wrought and UN WIOUBht- o oo o ooo 420 1,496 
Antimony, e TEE 4 11 
Arsenic: Whitë AAA hte ate ie ire Spat ey EE 78 61 
Gei Ka wrought and unerought o o ooo roo 198 628 
A A A cit ee eee troy ounces.. 3,240 NA 
Iron and steel: 
O A a N S 136 17 
Sora AA A A A SAA 20 52 
PO WO A A A ime ee 25 10 
Wd EE 243 156 
Pig iron and ingot steel BS pa El a 15,010 34,872 
Semimanufactures______.__..__-_____-__---_--_------_----------------- 38,707 47 ,622 
Lead: 
Oide enea A a Ee 129 231 
Metal: all Tormes: a (iria Aan E Ie sE 943 821 
RN EE 27 17 
Mercury- EE 76-pound flasks.. 2 23 
NC Ns ra A EE EE 8 4 
Platinum and palladium- ------------------------------2------ troy ounces. . 192 NA 
hes DUN OM een A ts oa NI e do 2,413 868 
in: 
Unwrought=<. 220.02: 42.6 240 en eet seee ia is long tons. - 46 27 
Babbitt metal... ees a ce a nee ee ae 3 4 
Zinc, wrought and UNWrought. eee 747 1,053 
Other metals, not elsewhere specified____-_....-.____-.-..-_-.--------------- 78 30 
Nonmetals: 
PSV A A A A A 62 81 
A AMA A ne eed 1 
ADOS LOS 2 a SN es 1,297 1,381 
A AA A A A 
IR a sa a a e e o lla a e a a la ll 50 47 
Clays: 
Bentonite ee eee 42 
CEN oa EE 1,208 1,614 
DNA A EE 133 143 
Dr ARA O A A 2 
Diatomaceous earth o ooo oo ooo ooo o 305 
Net EE D 1 
Fertilizer materials: 
ao EE 5,414 8,484 
Phosphatitano usais o po aa a ida a als 43,979 89 , 726 
Nr EE aa AA Bones a ies 50 185 
Fc rs O ec ei et ehcp ed ee Bess eee ae 2 3 
1] 00-0 A A A ee 12 ,682 19 ,483 
Tnfusorial dt A A NAAA IES aa EE 257 305 
Mica and micanite......022..0.0 e tcs Leds a ts it a e lia 302 2 
Potassium TV GL ONC Co a a he See es a e id dl Fre 50 167 
Refractory bricks and similar products_____..__..___________---------------- 337 243 
hap Sa ag hd E E acer A tt EE 5, 725 7,650 
Sodium Carbonate EE 7,704 11,656 
Sodium IV. TOX IC ater hie a etic eae ees Bie a a as Bs hee lea 2,723 2,929 
AAA EE 8,580 9,420 
Tal aps ee a AA A AAA SA 12 ebe 
Mineral fuels: 
AAA A AA A 73 34 
Carbon ¡ET AAA AR A EE . 663 1,580 
> RN A EE 32,955 14,235 
Coke EE EE , 933 , 952 
Petroleum: 
Lë e H TEE „ -thousand 42-gallon barrels.. 11,151 11,707 
Refinery products: 
Gasoline e e Seg ee E do 144 22 
E EE do 108 LL Lee 
Distillate fuel ol ` O- 166 3=_____- 
Residual fuel oil______-______-______-_-__---_-__-_- eee do._.. 1,152 — -..... 
UDC AA A A AA do. 170 
8 aii hs a al RN A st Sy AR eae do 8 17 


NA Not available. ; 
Source: Banco de la República Oriental del Uruguay, Departamento de Investigaciones Económicas. Impor- 


taciones Cumplidas 1965 and 1966, Cuadro 27. 
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COMMODITY REVIEW 


Nonmetals.—Cement.—Consumption of 
cement in Uruguay rose from 323,000 
tons in 1963 to 390,000 tons in 1966. 

ANCAP received a loan of $6 million 
from the Inter-American Development 
Bank to help finance a cement plant now 
under construction at Paysandu. Total cost 
of the plant is estimated at $14.9 million. 
Rail lines to market as well as to raw 
materials will be improved or newly in- 
stalled. Rolling stock will also be obtained. 

It is expected that the plant will be pro- 
ducing 120,000 tons of cement annually 
by 1971. 

Sulfur.—A desulfurization plant was 
installed at the ANCAP refinery by The 
Kellogg Company; the plant, which treats 
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the refinery gases, was completed in May 
1965. In 1966, 50 tons of sulfur was recov- 


ered. 


Mineral Fuels.—Petroleum.—Refinery 
throughput for 1965 and 1966 was steady 
at close to 11.5 million barrels. Runs for 
1966 amounted to just over 11.5 million 
barrels compared with slightly less than 
that figure during the preceding year. 

Refinery improvements made by ANCAP 
include a desulfurization plant, expansion 
for capacity to produce asphalt and a 
blending plant for bulk lubricants. 

Consumption of petroleum products in 
Uruguay in 1966 was about 9.9 million 
barrels. Of this amount, 3.9 million barrels 
was residual fuel oil and 2.3 million bar- 
rels was gasoline. 


The Mineral Industry 


of Other European Countries 


By Columbus R. Gentile ' F. L. Klinger * and Bernadette Michalski * 
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Page Page 
Albanla.c¢2ceen ee Ee EE 933 lreland: ege Kb EE .. 944 
Denmark (incuding Greenland) ... 935 Switzerland .................... 950 
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ALBANIA 


Albanian mineral production in 1967 
included bitumen, cement, chromite, cop- 
per, iron-nickel ore, lignite, and petro- 
leum. While no actual production figures 
are available, the overall industrial growth 
rate for 1967 was reported at 12.8 per- 
cent. As mineral production accounts for . 
about one-fifth of the industrial output, 
at least part of the growth is attributable 


Table 1.—Albania: 


to the reported aboveplan production of 
chromite, copper, iron-nickel ore, and pe- 
troleum. 


1 Mineral specialist, Division of Internation: | 
Activities. 

2 Physical scientist, Division of International 
Activities. 

3Commodity research specialist, Division of 
International Activities. 


Production of selected mineral commodities 


(Metric tons unless otherwise specified) 


1963 1964 1965 e 1966 e 1967 
Metals: 
Some ee O ee ee yet eee ne r 293,300 r 306,600 310,800 315,000 NA 
opper: 
Ore, gross weight. r 147,919 £: 148,775 225,639 * 250,000 NA 
E A A eee aes 2,040 2,204 4,160 4,200 NA 
Iron-nickel ore... 020022 r 255,014 * 351,744 395,712 * 410,000 NA 
Nonmetals: CLement ooo o 2 129,596 126,900 134,100 135,000 130,000 
Mineral fuels: 
Coal (entre... thousand tons. _ 252 292 331 r 340 340 
Petroleum: 
A A do r 746 r 767 850 r 875 1,090 
Refinery products: 
Gasoline...........-.--- do.... r 56 53 45 NA NA 
Gas Olla caos ds do... 92 80 78 NA NA 
Diesel ol. do.... 2 2 2 NA NA 
A Ze ee do e 321 e 336 378 NA NA 
A do e 471 r 471 503 500 520 
Electric power. thousand kilowatt hours. ` 258 e 280 342 NA NA 


r Revised. 


Source: Vietari Statistikor 1.R.P.Sh. 1966 (Statistical Y 
Tirana, Albania, 160 pp. 


e Estimate. 


earbook of the Peoples Republic of Albania for 1966). 
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TRADE 


Although trade statistics for 1966—67 
are not available, there have been no 
indication; of significant changes in Al- 
bania’s established trade pattern. Most of 
Albania’s mineral output is exported with 
the exception of petroleum, much of which 
is consumed domestically. Mineral prod- 
ucts for the bulk cf Albanian export; 
while steel, machinery, and spare parts 
constitute most of the imports. 

Other Communist nations continued to 
be Albania’s major trading partners; main- 
land China was the destination of the 
bulk of chromite, copper, and petroleum 
exports, and the principal source of steel 
ingots and semimanufactures. 

Albania’s very limited trade with non- 


Table 2.—Albania: 
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Communist countries, in 1965, included 
imports of 80 tons of aluminum foil from 
West Germany, 2,000 tons of iron and 
steel plates and sheets from the United 
Kingdom and Italy, 5,000 tons of nitro- 
genous fertilizer from Belgium-Luxembourg 
and Italy, and 1,000 tons of lubricants 
from Austria. Albanian exports included 
175 tons of copper, 3,000 tons of iron 
and steel, and 60,000 tons of petroleum 
crude to Italy. A small quantity of Al- 
banian chromite, 4,000 tons, containing 
40 to 46 percent metal, entered the U.S. 
market in 1967. While a very limited 
trade has developed between Albania and 
a few Western nations, economic ties and 
trade agreements with Asian and European 
Communist nations preclude expanded 
trade activity with the West. 


Trade of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Copper, blster. 2 -- ee 


Iron-nickel ore 
Nonmetals: 


Bitumen (natural aspbhal ---.------------- 


Mineral fuels: 
Petroleum: 


Crude@s secc 5 ide ohh IA 
Refinery producta coco. 


PIE WON tege a 


KARTEN 


Nonmetals: 


Fertilizers, manufactured____.__..-...-___-_- 
Sulfuric acid.. o ooo 


mm e e =- - mm e mm o mm e ms em ro mm mm en e em mm ms mm e zs ms rm zw 


1964 1965 
BEER 310,700 297,000 
TIL 461,900 505,000 
NR ERA AN A see 10,200 11,000 
EE thousand tons. . 294 284 
NN AN ME do 242 268 
EE ON 2,684 1,835 
A A EE 6,895 5,390 
EE EEN 10,849 11,608 
dl lr eg 26,062 26,643 
II A AO E 36,911 38,251 
A IA 172 
EEN 39,500 53 ,000 
sac) ag es es Te stl EN 17,400 18,000 
gat ee NINA E 1,584 1,800 
ENEE 10,392 17,482 


Source: Vietari Statistikor 1.R.P.Sh. 1966 (Statistical Yearbook of the Peoples Republic of Albania for 1966). 


Tirana, Albania, 160 pp. 


COMMODITY REVIEW 


Metals. —Chromite.—Above-plan pro- 
duction of chromite was reported during 
1967 at the Balquize, Kami, and Badre 
mines. 

Copper.—During 1967, the Kurbnesh 
mine and concentrator, the Kukes smelter, 
and the Spac, Gjegani, and Tuci mines 


were in full operation. Expansion of the 
Rubik refinery under Chinese assistance 
continued in 1967, with completion sched- 
uled for early 1968. 


Nonmetals.—Cement.—A second cement 
plant at Elbasan was near completion 
at yearend and was to be ready for 
clinker production by early 1968. 
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Fertilizer Materials —The Lac super- 
phosphate plant was reported in full opera- 
tion during 1967. The Fieri nitrogenous 
fertilizer plant with a reported annual 
capacity of 112,000 tons was completed 
during the year. 


Mineral Fuels —With the exception of 
coking coals imported from Poland, most 
of Albanian fuel requirements are satisfied 
by domestic output of petroleum and low 
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grade coal. Through 1967, Albania was 
able to export both crude oil and refinery 
products, because crude oil output ex- 
ceeded refinery capacity, and refinery out- 
put exceeded domestic requirements. Com- 
pletion of the Rumanian built 450,000 
ton-per-year Fieri refinery, scheduled for 
1970, will give Albania sufficient refinery 
capacity to process its entire crude output, 
marking the end of crude oil exports, 
and increasing the refined products exports. 


DENMARK (INCLUDING GREENLAND) 


DENMARK 


Commercial mineral resources of conti- 
nental Denmark and adjacent islands were 
limited to nonmetallic construction materi- 
als, lignite, and bog iron ore. Domestic 
mineral output contributed less than 1 
percent of the gross national product in 
1967. The petroleum industry was the 
center of development activity during 
1966-67. Exploratory drilling operations 
were conducted by Dansk Undergrunds 
Consortium, which is jointly owned by 
A. P. Moeller, Shell, Gulf, and Amoseas. 
Drilling operations conducted on the East 
Jutland Coast and on Falster Island were 
abandoned by yearend 1967 when no 
commercial oil or gas was uncovered. Two 
offshore exploration test rigs were in opera- 
tion during the year, but were relocated 
after oil shows were insignificant. No crude 
petroleum is produced in Denmark; its 
significant refining industry is based entire- 
ly on imported raw material. 

Denmark’s third refinery, the 40,000-bar- 
rel-per-day Shell refinery at Fredericka, 
completed its first full year’s operation 
in 1967, accounting for the Country’s 
substantial increase in petroleum product 
output. A further significant increase is 
anticipated in 1968 when expansion pro- 
grams are completed at Gulf’s Stignaes 
Refinery, doubling the plant’s capacity to 
70,000 barrels per day. 

Trade returns for 1966, the most recent 
year for which complete data are available. 
indicate a 10.7-percent growth in mineral 


commodity exports and a 0.4-percent de- 
cline in mineral commodity imports, as 
shown in the following tabulation: 


Mineral 
Value (million dollars) com- 
—— ————-—- modities’ 
Mineral share of 
com- Total total 
modities trade (percent) 
Exports 
1965. ` 82.1 2,273.3 3.6 
1966___. 92.8 2,401.9 3.9 
Imports: 
1965 660.6 2,811.3 23.5 
1966..... 658.2 2,990.0 22.0 
Trade balance: 
1965 ` ` — 578.5 — 538.0 XX 
1966  . — 565.4 — 588.1 XX 


XX Not applicable. 


Principal destinations and dollar value 
of shipments for 1966 mineral commodity 
exports were Sweden—-$33.1 million; West 
Germany—$16.5 million; and Norway— 
$13.3 million. Principal sources and value 
of 1966 mineral commodity imports were 
West Germany—$113.7 million; United 
Kingdom-—$89.3 million; Sweden—$52.9 
million; and Norway—$48.2 million. In 
terms of country groups, Danish mineral 
commodity imports from European Econ- 
omic Community nations declined from 
$258.9 million 1965 to $237.2 million 
in 1966, while imports from other countries 
of the European Free Trade Association 
(of which Denmark is a member) fell 
only $1.4 million to $200.3 million. 
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Table 3.—Denmark: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 r 
Metals: 
Iron and steel: 
Iron ore (less than 42 percent iron) !. 85,000 e 90,000 e 65,000 55,000 57,000 
Pip AFON esc ale ew Lal AE 69,368 72,461 74,908 82,000 75,000 
Iron castings, including malleable iron 132,661 134,547 146,119 145,000 150,000 
Steel, ingots and castings. `... 359,000 396,000 412,000 405,000 397,000 
Rolled products: 
Heavy and medium plates.. 147,900 174,300 184,300 185,000 196,000 
Light and heavy sections... 119,500 137,200 140,500 152,900 179,000 
Welded tubes ?____________ 28,923 35,443 35,199 NA NA 
Nonferrous metals, including alloys: 
Ingots and bar -2-22-2222 30,350 24,125 32,676 35,000 NA 
Semimanufactures._______________. 36,301 43,861 47,241 50,000 NA 
Alloy eastinge -22222222L 8,593 11,221 11,752 12,600 NA 
Nonmetals: 
Coe oe cement products.____.____.- _.. 152,000 218,000 221,000 225,000 225,000 
ement: 
Portland._.........- thousand tons. . 1,287 
Oh ee eile 234) 1,898 2,000 2,100 2,200 
Chalk: 
Crude, for sale.________..__._____. 14,396 e 14,000 NA NA NA 
Washed or porecipitated ----..- 32,121 e 35,000 e 35,000 32,000 35,000 
Diatomaceous materials: 
Diatomite- ooo. 20,000 18,500 12,500 r 10,000 20,000 
Mole srt ico is se e aa dd 192,000 191,200 212,700 203,200 200,000 
Fertilizer: 
Superphosphate (16 to 18 percent) 
phosphorus pentoxide... 17,309 43,205 43,496 50,000 50,000 
Potash superphosphate. -.-.-..-.-..- 737,512 715,391 755,570 714,000 NA 
Manganese sulfate è? L`- 2...2- 1,333 1,369 943 1,500 1,500 
Flint, pebble grade_________________._- 2,545 « 5,000 e 3,500 3,500 5,000 
Kaolin: 
Crude, for refractory products. _...- 12,062 8,000 6,847 15,000 15,000 
i Washed (including pressed) --___- _-- 6,600 NA 2,500 3,000 3,000 
ime: 
Huiekime -` -2222222 151,824 159,284 162,667 150,000 190,000 
Agricultural... 2.2... 310,000 370,000 410,000 275,000 290,000 
A NR eege A IAN 25,000 100,000 
Stone, sand and gravel: 
Granite: 
Total quarry production........ 630,153 914,437 699,692 e 700,000 NA 
Dimension stone, rough and 
finished -- 2.2... 33,639 38,235 34,113 NA NA 
Other worked stone 
value, thousands. _ $203 $435 $386 NA NA 
Limestone and marl_thousand tons.. 3,150 NA NA 3,500 NA 
Gravel____- thousand cubic meters. _ 3,500 3,600 4,200 4 5,300 5,000 
Mineral fuels: 
Coke sud thousand tons.. r 505 r 424 r 329 * 317 268 
¡E dE do.... 2,512 2,195 2,128 r 1,982 e 1,900 
Lignite briquets_______._______-- do___. 61 66 r 24 50 27 
Peat, for Tue, do... 50 r 40 r 20 r 10 e 10 
Petroleum refinery products: 
Gasoline.thousand 42-gallon barrels. ` 3,531 4,993 5,719 6,529 9,453 
Kerosine.__._____.___--__-.- do 359 430 646 916 966 
Distillate fuel oul. do. 3,157 5,405 6,899 8,501 13,250 
Residual fuel ol, do ` 6,486 9,678 11,380 14,876 19,502 
Liquefied petroleum gases. -._do.-... NA 951 1,083 1,280 1,582 
Lubricants, including greases. do. . 15 7 NA NA NA 
Bitumen- ___..-___._---_-_-- do NA 157 160 280 399 
Other oo ee ao ia do 1,322 1,379 2,159 2,805 2,613 
Ot esis esl aia ais do___- 14,870 23,000 28,046 35,187 47,765 
Refinery fuel and loss.._...._... do 465 718 489 664 NA 


e Estimate. P Preliminary. r Revised. NA Not available. 

1 Quantities of merchantable iron ore, as given by United Nations and Organization for Economic Coopera- 
tion and Development (OECD) publications, are 20,000 to 29,000 tons less than the figures shown for 1964. 

2 Made from imported strip. 

3 Manganese obtained from domestic bog iron ore. 

$ Including sand. 
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Table 4.—Denmark: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum: 
Oxide and hydroxide 1. 114 85 United Kingdom 50. 
Unwrought, including scrap ?. ... 3,517 3,758 Sweden 2,038; West Germany 1,004. 
Semimanufactures 7. 909 1,169 West Germany 218; Finland 157; Sweden 
150. 
Copper: ? 
Scrap A 4,530 3,548 West EE 2,035; Belgium-Luxembourg 
1,143. 
Unwrought-- 220.222. - 475 766 Italy 564. 
Semimanufactures.....-.-..--.-- 1,768 1,873 Portugal 500; Israel 339; Sweden 336. 
Iron and stee!: 
AAA A 36,100 26,169 West Germany 10,103; United Kingdom 
5,594. 
ORId@ soc et de eler NA 


Slag, dross, scale, etc... 
Scrap, pig iron, and ferroalloys 3. . 
Ingots and other primary forms. . 


West Germany 65,750; United Kingdom 
Norway 3,955. 

West Germany 14,165; Norway 13,828. 
Norway 3,069. 


Semimanufactures: 
Bars, rods, sections______-_.- 
Plates and sheets_____.___-_- 
Tubular products_________-.- 
Castings and forgings......- 
Other A 


Total semimanufactures. . - 
Lead: 2 
Unwrought, including serap....- - 


Semimanufactures_______.____-- 
Magnesium, including scerapn. .--.---- 
Manganese oxide. `... 
Nickel, scrap and semimanufactures ?. 


Silver and platinum group metals: 


Silver, value, thousands. . 
including semi- 
manufacturers, 
Waste and scrap...-..---- do. 
Tin: 
Unwrought 2, long tons. . 
including scrap. 
Semimanufactures...._.... do... 
Titanium dioxide. -.-.------2-.-.-- 
Zinc: 
ORIG CS kos alardes ia 
Scrap, including dust (blue pow- 
der). 
Unwrought and  semimanufac- 
tures.? 
Other: 


Metallic oxides, neng. 

Metalliferous ores, ashes and resi- 
dues, n.e.s. 

Base metals, including semimanu- 
factures, n.e.s. 

Nonmetals: 
Asbestos: 

Crude fiber and manufactures 
(nonfriction). 

Asbestos and fiber-cement articles. 


Refractory and other... 

SEN materials (brick, tile, 
etc.): 

Refractory 4.__..__._____-__--. 


Nonrefractory. 
Cryolite and cniolite, natural. __...-.-. 


See footnotes at end of table. 


28,546 31,820 
102,265 105,462 
9,004 9,115 
4,726 4,692 
637 546 


4,716 5,735 
276 146 
TS 53 
55 110 
179 428 
$70 $81 
$1,088 $1,275 
662 824 

38 27 

58 48 

33 - saben eu 
1,807 2,096 
681 402 

4 1 
ee Stal 5,010 
14 60 

162! tie 
7,567 6,883 


94,648 202,830 
23,936 23,347 


48 
are, 3,653 


51,751 50,375 


150,548 142,067 
26,145 ¢ 26,500 


West Germany 14,774; Sweden 9,240. 
Sweden 51,716; Norway 25,319. 

Sweden 3,921; Poland 1,635. 

Sweden 2,073; West Germany 554. 

Sweden 139; Norway 130; United States 55. 


145,178 151,635 


Norway 2,327; United States 838; Switzer- 
land 831. 
Norway 104. 
All to the United States. 
All to the United Arab Republic. 
dea o Netherlands 91; United King- 
om 78. 


Sweden $45; Norway $12. 


United Kingdom $478; 
$432; Switzerland $189. 


West Germany 


Hungary 250; Venezuela 147; Norway 144. 
Sweden 22. 
NA. 


West Germany 678; France 315; Spain 249. 
Sweden 84; Norway 69. 

NA. 

Belgium-Luxembourg 2,067. 

NA. 


Norway 5,326; West Germany 1,047. 
United Kingdom 83,317; Sweden 16,848. 
West Germany 9,190; Sweden 7,539. 


Finland 2,094; Sweden 1,062. 


West Germany 12,701; United Kingdom 
10,333 


West Germany 88,352; Norway 28,658. 
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Table 4.—Denmark: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 
Commodity 1965 1966 Principal destinations, 1966 


Nonmetals—Continued 
Diamond and other precious and semi- 
precious stones: 


Diamond, value, thousands. _ $127 $27 Sweden $17. 
nonindustrial, unset. 

Othe: eege sia kilograms. - 50 NA 
Diatomite and other siliceous earths.. 112,888 102,399 36.000 Germany 55,000; United Kingdom 
Fertilizer (manufactured), all types. ` 6,343 62,747 Je SC R 61, 948. 
PAN EE 42,390 NA 
DI A i ee 20,226 20,051 eden 9,413; Norway 9,340. 
Limestone (for cement, flux, etc.)..... 65,895 77,722 Sweden 37, 311; West Germany 30,476. 
Greg and ouartzite 858 14,480 Mainly to West Germany. 
EE 347 18,435 Sweden 7,644; Norway 4,631. 


SE sand, and gravel: 
Dimension stone: 


Unworked, all types........ 109,624 79,111 West Germany 78,991. 
Worked, all types....-....-. 1,988 2,125 Norway 1,020; Sweden 697. 
Gravel and thousand tons. . 1,899 2,128 West Germany 2,099. 
crushed stone. 
and A eee 166,097 137,891 Sweden 87,959; West Germany 35,648. 
Sulfuric acid. 2 eee. 12,120 2,328 United Kingdom 2,226 
Mineral substances, neg... 2,503 1,564 West Germany 1,343. 
Slag and ash, nes 98,132 81,778 West Germany 81,772. 


Mineral fuels: 
Asphalt, natural, including manufac- 1,013 1,576 Finland 1,194. 


tures. 
Carbon black... 75 87 Sweden 32; Norway 28. 
Coal derivatives...._.....-.--.----.- 2,887 10,546 Netherlands 6,772; France 1,958. 
A eee eee ete 51,046 50,695 Norway 26,175; Sweden 18,225. 
Lignite, including briquets..__...-.-...- 9,800 __.___- 
Peat, including briquets and litter... 5,221 6,823 West Germany 4,909; Switzerland 892. 
Petroleum refinery products: 
BE cestas cas 264,137 326,220 Sweden 253, 095; United Kingdom 52,986. 
Kerosine, including white spirit. . - 4,660 24,561 Norway 24,5 
Distillate fuel ol... 218,624 337,888 Sweden 333, 308. 
Residual fuel ol, 196,169 33,288 United Kingdom 17,669; ae 15,619. 
Lubricants, including grease. __ - - 12,822 18,3866 Norway 12,498; Sweden 
Liquefied petroleum gases. .._.... 2,972 10,465 United Kingdom 4 962; Sweden 2,716; 
Norway 2,222. 
Bitumen and other. `. 2,050 3,375 Sweden 1, 667; Norway 783. 
International bunkers: 
Distillate fuel oil. ...... 168,000 186,000 
Residual fuel oil__.....-. 333,000 444,000 
e Estimate. 


r Revised. NA Not available. 

1 Including synthetic corundum. 

2 Including alloys. 

3 Including spiegeleisen and grit, sponge, or powder of iron or steel. 

+ Including those of magnesite, diatomite, and other refractory materials. 
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Table 5.—Denmark: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Principal sources, 1966 


Guyana 1,384. 

Norway 428; Sweden 334. 

Norway 3,406; United Kingdom 1,039. 

West Germany 2,620; Sweden 2,015; 
Switzerland 1,804. 


West Germany 142; France 110. 
NA. 


Belgium-Luxembourg 2,492; West Ger- 
many 1,015. 
SC 8,602; Belgium-Luxembourg 


Sweden 1,102. 

Norway 8,156; Sweden 2,105. 

United Kingdom 24,283. 

West Germany 269; Sweden 139. 

U.S.S.R. 29,324; East Germany 22,932; 
West Germany 14,980; Finland 10,344. 

Norway 6,741; U.S.S.R. 1,563. 

Norway 33,070; West Germany 7,600. 


West Germany 117,522; Belgium-Luxem- 
bourg 65,840. 

West Germany 122,236; Sweden 75,862. 

Belgium-Luxembourg 31,063; West Ger- 
many 14,336. 

Sweden 13,649. 

Belgium-I.uxembourg 3,926; West Ger- 
many 2,849. 

West Germany 47,064; United Kingdom 


15,395. 
Italy 48; Belgium Luxembourg 36; 
Norway 17. 


West Germany 2,665. 


West Germany 435; France 277. 
Norway 2,963; Kenya 600. 
Dn 5,503; Republic of South Africa, 


Belgium-Luxembourg 217; West Ger- 
many 216. 
Norway 52; West Germany 11. 


India 3,555; mainland China 2,555. 
Japan 920; West Germany 300. 
Italy 261; Sweden 146. 

All from Austria. 


United Kingdom 25. 

United Kingdom 76. 

United Kingdom 218; West Germany 
203; Finland 102. 


United Kingdom $2,478; West Germany 
1,211. 
United Kingdom $74. 


Norway 43; Belgium-Luxembourg 18; 
Singapore 13. 

Mainland China 422; West Germany 195. 

United Kingdom 59; West Germany 32. 


Commodity 1965 1966 
Metals: 
Aluminum: 
Bauxite, oxide and hydroxide 1. `. 3,246 1,836 
SEU 1,273 1,091 
Unwrought 2. 9,310 6,281 
Semimanufactures ?_.-.....-....-- 14,209 14,699 
Antimony, all forms._....-..-.-.---- 103 NA 
Berviltum. -.------------- kilograms. - 1,000 .....-- 
Chromium oxide and hydroxide..-.-...-. 289 380 
Cobalt oxide and hydroxide. .._..-...-- 22 3 
Copper: ? 
Unwrought, including scrap- .-...-- 4,079 4,400 
Bemimanufactures 29,530 21,183 
Cuprous oxide_..._....-..--.--- 200 NA 
Iron and steel: 
Iron Ore EE eles 2,975 1,932 
Roasted pyrite and pyrrhotite.... - 5,103 10,261 
Slag, dross, scale, ete --------- 21,174 26,655 
d d DEE l 275 592 
Pig iron and cast iron 3___...... - 109,882 95,673 
Ferroalloys___.-......--_------- 6,692 9,165 
Ingots and other primary forms. . - 66,869 49,732 
Semimanufactures: AR e 
Bars, rods, sections! 385,343 332,489 
Plates and sheets. -_....-.-.-.- 477,994 445,351 
Hoop and strip..--.---------- 73,589 64,236 
Rails and accessories. .....-.- 22,679 18,191 
Wires 202 ica eee 14,799 10,102 
Tubular products. -..--...--- 139,971 119,468 
Castings.._._..--.--.-.------ 74 151 
Total semimanufactures_.... 1,114,449 989,988 
Iron oxide and hydroxide.....-.-.- 3,441 3,197 
Lead: 
OMS e tez ndo 1,255 1,249 
el oe eee eee 5,498 5,797 
Unwrought ? 14,500 14,350 
Semimanufactures ?__.....------- 731 534 
Magnesium, all forms. `- ------------- 152 88 
Manganese: 
A a et oS alt doe a 6,360 8,183 
OXidës EE a 1,123 1,724 
Mercury- .---------- 76-pound flasks 609 609 
Molybdenum, all forms. kilograms - - 3,000 1,000 
Nickel: 
Ore and matte ---.------------- 17 41 
Unwrought, including scrap ?..-... 126 85 
Semimanufactures ?_........-.---- 695 805 
Silver and platinum group metals: 
Silver: 
Unwrought.value, thousands. . $5,148 $4,797 
Semimanufactures. - - - - do $129 $108 
Platinum and troy ounces. - 6,398 NA 
platinum group metals. 
Waste and scrap-..--.-- kilograms- - 2,700 NA 
Tantalum, all forms.value, thousands. - $5 NA 
in: 
Serap.__..----------- long tons.. 70 93 
Unwrought ?_.......-.--.-- do. r 950 1,042 
Semimanufactures ?______..do___- 98 95 
Titanium dioxide. ---------------2--- 5,793 5,949 


See footnotes at end of table. 


Norway 1,439; West Germany 1,313; 
United Kingdom 1,288. 
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Table 5.—Denmark: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1965 1966 Principal sources, 1966 
Metals—Continued 
ee Se Aa LEE a ee kilograms. _ 4,000 7,000 Sweden 6,000. 
inc 
6 AA ees hee 1,392 1,556 West Germany 510; United States 320. 
Dust (blue powder) and scrap--- - - 385 458 Norway 168; Sweden 74. 
Unwrought 2 11,704 9,869 Norway 3,270; Belgium-Luxembourg 
2,312; Netherlands 1,998. 
Semimanufactures ?._._______-_.- 6,558 6,256 Poland 1,866; Belgium-Luxembourg 
1,859; West Germany 828. 
er: 
Metalliferous ores, ashes, residues, 1,221 2,467 Australia 733. 
n.e.s 
Base metals, including semimanu- 216 206 Mainland China 146; Belgium-Luxem- 
factures, n.e.s. bourg 26. 
Pyrophoric alloyS. --.--o---...--- 5 5 Austria 2; United States 2. 
Nonmetals: 
Asbestos: 
CU: 26,589 20,768 Canada 8,773; Republic of South Africa, 
5,415; Cyprus 4,775. 
Asbestos and fiber-cement articles 13,153 2,269 Czechoslovakia 1, 217; Belgium-Luxem- 
ourg 561. 
CC Ah dE 622 1,140 West Germany 644; Italy 400. 
Borates, natural. ooo... -- 1,375 1,313 United States 886; Turkey 400. 
Böric acid- EE 132 103 NA. 
0 EE 38,963 2,327 Men Germany 1,232; United Kingdom 
el ee EEN 1,217 633 United Kingdom 247; West Germany 153. 
ay 
¿E A 31,293) 
Other refractory.---------------- 29,842| 72,228 United Kingdom 48,782; Czechoslovakia 
Bleaching- -.------------------- 455 / 11,334. 
OU CR eebe se i ee 8,523) 
Ee materials (brick, tile, 
etc.): 
Refractory ooo... 25,050 27,777 West Germany 7,889: Sweden 7,548; 
Austria 6,028. 
Nopnrefraetorg. 35,439 33,915 West Germany 15,256; Sweden 6,794. 
Corundum (artificial) - -.............. 446 NA 
Diamond and other precious, semi- 
precious stones: 
Diamonds, non-.value, thousands. - $1,080 $1,353 Belgium-Luxembourg $599; Switzerland 
industrial, unset. $207. 
Other stones, natural. _.... do. $409 $502 Japan $318; Switzerland $104. 
Dust and powder, do $189 $140 West Germany $84 
including synthetic stone. 
Diatomite and other siliceous earths.. - 1,776 2,390 United States 1,855; West Germany 223. 
Dolomite, including calcined______.--- 15,620 19,596 Norway 9,057; West Germany 3,598. 
Earth pigments- ooo 2 366 324 West Germany 196. 
Emery and other natural abrasives... 3,265 5,027 Italy 2,585; West Germany 1,844. 
Peldspar tere dE E E e 5,499 ¢7,400 NA. 
Fertilizer materials: 
Crude: 
Phosphate rock. `... 342,697 306,000 Morocco 201,376; U.S.S.R. 52,811. 
Potash salts.._._.--..---.--- 745 700 All from West Germany. 
Sodium nitrate. -..-.--------- 32,400 18,275 All from Chile. 
Manufactured: 
Ntrogenoug 600,479 450,358 Norway 391,328; West Germany 51,600. 
Phosphatic, including Thomas 90,178 42,964 Netherlands. 21 ,389 West Germany 
slag. 6,806; Belgium-Luxembourg 5,802. 
Potassic. ___....-__---.-_--- 281,403 222,081 West Germany 186,104; East Germany 
55,186. 
NL EEN 47 NA 
EFIUOPSPAr.... ed eege PE eee e 500 e550 NA. 
Graphite________________-__.--.---- 367 410 Norway 199; West Germany 157. 
Gy pram and anhydrite, including 100,633 95,617 Poland 85,362. 
calcin 
Ee oct eek os toe A 89 1,827 Sweden 1,124; West Germany 586. 
Limestone (for cement, flux, etc.).....- 44,230 NA 
EE including calcined- -.__-_.._- 4,715 5,554 Austria 4,676. 
ica: 
Scrap, ground, and other crude. .. - 268 305 EE of South Africa 179, Norway 
68. 
ManufacturesS - -..-------------- 73 51 West Germany 24. 
Pyrite. AA A ee eae 142,719 130,161 Spain 82,712; Norway 47,449. 
PR and ouartzite ---------------- 41,010 29,550 Sweden 28, 016. 
a a alo 193,042 241,356 West Germany 145,121; United Kingdom 


See footnotes at end of table. 
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Table 5.—Denmark: 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Nonmetals— Continued 
Stone, sand, and gravel: 
Dimension stone: 
Granite, gneiss etc., unworked-_ 40,968 41,259 Sweden 39,289. 
Marble and other calcareous 11,622 212,087 Sweden 7,929; Norway 2,433. 
unworked. 
Slate, unworked_____.__._-_-- 7,053 9,557 Norway 5,352; West Germany 2,392. 
Worked, all types.___.____-- 8,740 28,696 Portugal 17,896; Sweden 9,492. 
Gravel and crushed stone__....... 178,415 272,699 Sweden 240,024. 
Sand eas age ere tae 76,223 80,146 Belgium-Luxembourg 60,985; Sweden 
14,110. 
Sulfur: 
Elemental, all forme. 13,784 10,404 beer States 3,546; West Germany 
,003. 
Dioxide and sulfuric acid... 2,423 8,503 West Germany 3,777. 
Tale and steatite.__________________. 13,282 13,755 Norway 11,598. 
Mineral substances, pen -.---------- 13,603 18,518 West Germany 11,417. 
Slag and ash, n.e.s__...___-.__--_---.. oo 1,509 Sweden 504. 
Mineral! fuels: 
Asphalt and bitumen: 
Natural, crude- 2-22. 1,493 1,430 ee States 817; Trinidad and Tobago 
6. 
Manufactures__._________._____.. 1,425 1,638 West Germany 729; Sweden 726. 
Carbon back `. ee as 1,894 2,037 United Kingdom 846; West Germany 447. 
Goal, including thousand tons. 3,440 3,681 Poland 2,760; U.S.S.R. 607. 
riquets. 
Coal tar and other derivatives_______- 18,179 17,003 Wee en 6,208; United Kingdom 
Coke... . e thousand tons. 888 832 West Germany 340; U.S.S.R. 308. 
Lignite, including briquets_______.__. 150,682 135,639 East Germany 135,232. 
ele oer briquets and litter... 7,559 8,184 Sweden 6,494; West Germany 1,310. 
’etroleum: 
Crude and thousand tons 3,396 4,671 Kuwait 1,287; Saudi Arabia 1,040; 
partly refined. Nigeria 410. 
Refinery products: ia 
Gasoline... . thousand tons. . 1,130 1,092 United Kingdom 277; Netherlands 223; 
West Germany 161. 
Kerosine, do_. 413 422 United Kingdom 118; Netherlands 105; 
including white spirit. Italy 79. 
Distillate fuel ol... —— o. 2,779 3,287 Italy dd USA Kingdom 689; Nether- 
lands 49 
Residual fuel ol do 2,769 2,740 United Kingdom 1,071; Netherlands 443; 
U.S.S.R. 331. 
Lubricants, including. do ` 83 95 United Kingdom 35; United States 28 
grease. Netherlands 13. 
Liquefied petroleum do, 86 92 West Germany 69; Netherlands 12. 
gases. 
Bitumen and other ` do. 204 228 West Germany 65; Netherlands Antilles 
53; United Kingdom 39. 
erte tbe do. 7,464 7,956 
r Revised. e Estimate. NA Not available. 


1 Not including synthetic corundum. 
2 Including alloys. 


3 Including spiegeleisen, grit, sponge, and powder of iron or steel. 


4 Including wire rod. 


GREENLAND 


Greenland, Denmark's large island col- 
ony, contributed virtually nothing to world 
mineral supplies in 1967 except cryolite, 
and was an inconsequential mineral com- 
modity consumer. The only mineral pro- 
duction recorded was that of coal (from 
a mine of Disco Island); recorded exports 
were confined to cryolite (all derived from 
stocks mined prior to 1963), marble monu- 
mental stone (quarried near Umanak) , and 
coal. 


All of the 1966 exports of coal and 


monumental stone, together with 50,172 
tons of cryolite, were shipped to Denmark; 
the balance of the cryolite, 13,877 tons, 
was shipped to the United States. 

Recorded 1966 mineral commodity ex- 
ports were valued at about $3.4 million 
(23.5 million kroner) compared with total 
exports of $14.9 million (102.8 million 
kroner), while mineral imports were valued 
at about $5.2 million (36.2 million kroner) 
compared with total imports of $38.2 mil- 
lion (263.4 million kroner). Liquid fuels 
were by far the foremost commodity im- 
port group. 
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Table 6.—Greenland: Production and 
exports of mineral commodities 


(Metric tons) 


Exports 
Pro- 5 5>-_—————— 
Y ear duction: Monu- 
Coal Cryolite mental Coal 
stone 
1963.... 40,000 67,180 _____-_ 4,687 
1964.... 24,000 50,882 222222 ais. 
1965____ 20,000 PS AAA 
1966.... 34,000 64,049 71 4,979 
1967___. 32,000 P68,000 —_____. N 


P Preliminary. NA Not available. 


Table 7.—Greenland: Imports of metals and minerals 


(Metric tons) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Iron and steel semimanufactures. . . 2,906 2,568 All from Denmark. 
Nonferrous metal semimanufactures. 116 156 Do. 
Nonmetals: 
Brick, stone, clay products._._...... 1,900 1,937 Do. 
Comenta i oe eo th EE 854 3,753 Do. 
Expanded clays etc ---.------- 587 439 Do. 
Fertilizer materials, manufactured. 54 48 Do. 
Lime, burned 222 ooo 317 304 Do. 
e O A A 3,758 7,278 Spain 6,360; Denmark 418. 
Other nonmetals: 
Crude___________.- Nene sees 221 388 All from Denmark. 
Processed - 200 0 5,912 5,323 Do. 
Mineral fuels: 
Coal, coke and briquets. `... 8,878 5,988 United Kingdom 5,229; Denmark 737. 
Gas, natural... _.. : 332 277 All from Denmark. 
Petroleum refinery products: 
Gasoline `, 4,786 5,235 Netherlands Antilles 2,596; Venezuela 1,508; 
Denmark 1,131. 
Petroleum turpentine_... __ . 8,130 5,408 Netherlands Antilles 4,147; Denmark 1,261. 
Kerosine and diesel fuel `. 69,081 74,916 Netherlands Antilles 41,335; Venezuela 31,973. 
Heavy fuel ol, 5,852 6,107 


All from Venezuela. 
NA. 


Other 1,980 1,827 


NA Not available. 


ICELAND 


Iceland remained dependent upon im- 
ports to satisfy virtually all mineral con- 
sumption requirements. Recorded domestic 
mineral output was limited to foundry 
products, fertilizer materials, and a few 
industrial nonmetallics. A diatomite plant 
at Lake Myvatin was under construction 
during the year, with completion scheduled 
for mid-1968. The plant, which will intro- 
duce a new industry to the Icelandic 
economy, is 48 percent owned by Johns- 


Manville. The economic feasibility of the 
construction of a petroleum refinery in 
Iceland was under consideration during 
the year; the idea was abandoned when 
investigations showed that the refinery mix 
would not correspond to Iceland’s con- 
sumption demands, which have predomi- 
nately been for diesel oil. 

Iceland: 1966 mineral commodity im- 
ports were valued at $22.9 million, ap- 
proximately equal to those of 1965; pre- 
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liminary statistics indicated an increase to total trade: 
in import value to about $24.8 million 


in 1967. Over 53 percent of the total Wi Mineral 
‘ r e A Value (million dollars) com- 
mineral commodity import expenditure Ss —— modities’ 
during 1965-67 was for mineral fuels, EE Lg gedet of 
predominantly petroleum products; other modities (percent) 
major commodity groups were iron and 
: Exports: 
steel (21.6 percent), manufactured fertil- 1965... 0.1 129.4 0.1 
izers (8.3 percent), and nonferrous metals 1966--.--.-- 2 140.8 1 
Imports: 
(5.3 percent). The very modest recorded 1965.______. 22.9 137.0 16.7 
mineral commodity exports have consisted 1966 - --.-.-- 22.9 159.0 14.4 
; Trade balance: 
of scrap metal and in 1967 were valued 1965. 22.8 -7.6 XX 
at $209,000. The following tabulation 1966.__...-- —22.7 —18.2 XX 
shows the relationship of mineral trade XX Not applicable. 
Table 8.—Iceland: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1963 1964 1965 1966 1967 
Metal scrap: ! 
Iron and steel eee 2,314 3,274 1,238 NA\ 2 191 
Other aioe ci eh A et ee ee eas Sn 154 166 277 NAJ ’ 
Nonmetals: 
Cements. 26 os cece ee tia 98,500 108,100 114,100 114,600 115,904 
Fertilizer materials: ? 
Gross weight... e 19,500 e 20,100 e 19,500 22,735 23,904 
Nitrogen oeontent 2222. 6,500 6,700 6,500 e 7,500 e 7,900 
Limestone (shell sand) ` -cubic meters.. “120,000 e 130,000 142,000 130,300 120,000 
Pumice A A utente ican 12,500 10,000 «10,000 ¢10,000 NA 
Rhyolité€.<. 22022452 ota isa NA e 18,000 20,000 «20,000 «20,000 
Sand and gravel_____-_- thousand tons. . NA NA NA NA 3,770 
e Estimate. NA Not available. 
1 Exports, except for 1967. 
2 For 1963-65, quantities indicated are for agricultural period endi:g in year stated. 
Table 9.—Iceland: Mineral commodity trade 
(Metric tons unless otherwise specified) 
Commodity 1965 1966 Principal destinations or sources, 1966 
EXPORTS 
er d l 1,238\ 
ron and steel scrap-____-.--.--..------ ; 
Nonferrous metal scrap. __.-..-..----- 277 1,743 NA. 
IMPORTS 
Metals: 
Aluminum and alloys, unwrought and 365 482 Norway 123; West Germany 81. 
semimanufactures. 
Copper and alloys, unwrought and semi- 265 236 Denmark 78; West Germany 56; United 
manufactures. Kingdom 55. 
Iron and steel: 
Pig iron, scrap, ferroalloys and 182 NA 
similar materials. 
Steel: 
Billets and other crude forms. - 13 NA 
Semimanufactures: 
Bars, rods, sections. ....-.- 14,693 13,199 Belgium-Luxembourg 2,976; U.S.S.R. 
2,686; Czechoslovakia 2,134. 
Plates and sheets. ...._...- 10,590 10,268 West Germany 3,106; Belgium-Luxem- 
bourg 2,628. 
Tubes, pipes and fittings... 4,296 4,653 West Germany 1,655. 
Bd EE 1,076 675 NA. 
DO sient esa Be ee 30,655 28,795 


See footnotes at end of table. 
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Table 9.—Iceland: Mineral commodity trade—Continued 
(Metric tons unless otherwise specified) 
Commodity 1965 1966 Principal destinations or sources, 1966 


Metals—Continued 
Lead and alloys: 


Upewrousht 2 ee 235 
Semimanufactures-.-.------------ Hy 304 NA. 
Platinum group value, thousands. - $14 NA 
metals, unwrought and semimanu- 
factures. 
Silver and alloys, un- troy ounces!__. 41,796 NA 
wrought and semimanufactures. 
Tin and alloys.........-.-.- long tons. - 18 NA 
Titanium dioxide. `... 259 NA 
Zinc and alloys: 
Unwrought eee 8 NA 
Semimanufactures- 00.22. 77 NA 
Nonmetals: 
Asbestos (manufactured). -----.-.-..-- 197 166 NA. 
Barite and witherite 47 NA 
Cemento ora ds 93 NA 
Chalk tot al eo Dele a e a ds a 122 NA 
Clay and clay products 
A EEN 167 NA 
Construction materials: 
Nonrefractory. ..-_-------.--- 892 987 NA. 
Refractory__..___.-_------_-- 572 478 NA. 
Diamond ? and other value, thousands. - $5 NA 
precious and semiprecious stones. 
Diatomite and other siliceous earths. . -- 519 NA 
Fertilizers: Manufactured: 
Nitrogenous__.___._.____.---.---- 11,483 6,952 Belgium-Luxembourg 5,446. 
Phospnbhatie ooo. 8,271 10,448 Norway 5,470; Netherlands 3,385. 
Se 11,259 9,176 West Germany 5,400; Belgium-Luxem- 
bourg 3,375. 
Ammonia. -_.._..-.--.-_-----.---- 4,474 NA 
Gypsum and plasters.._.....-.--.---- 4,171 NA 
IMO. iaa ee S eege 1,460 NA 
CH ial sd te at Renee de 52,059 43,948 Spain 34,460. 
Sodium and potassium hydroxides....-.- 465 NA 
Sulfur: 
Elemental, including refined . . - -..- 6 NA 
Sulfuric acid, including oleum- --- - - 110 NA 
Talc and steatite--------------------- 52 NA 
Mineral fuels: 
Asphalt and bitumen, natural. ---- 840 2,209 NA. 
Coal, including briouets ------------ Déi 8,037 5,006 Poland 4,554. 
Coke and semicoke. - 2. 940 804 Poland 234. 
Petroleum refinery products: 
Aviation gasoline. -.-.------------ 15,510 4,796 Mostly from United Kingdom. 
aan eeoline EE Ga gash 51,739 Mostly from the U.S.S.R. 
et fuel. 2 2 -------------------- 17,249 . ; 
Kerosine, including white bio ert AEN 17,946 United Kingdom 10,507. 
Distillate fuel ol... 262,878 274,719 Weck 240,748; Netherlands Antilles 
Residual fuel ol. 117,948 135,237 osa 111,216; United Kingdom 
Lubricants, including grease. `... .- 4,796 5,293 o Kingdom 3,227; Netherlands 
1,277. 
Liquefied petroleum gases. _.-..-.- 374 NA | 
Bitumen and other `, 3,567 3,579 Poland 2,711; United States 453. 
Total EE 470,841 NA 
Crude chemicals from distillation of coal, 118 NA 


petroleum or natural gas. 


NA Not available. 
1 Calculated from quantities reported in metric tons. 
2 Including synthetic or reconstructed stones. 


IRELAND 


Returning in 1967 to the 4 percent years. Exports provided the main stimulus 
growth rate that prevailed immediately for the recovery rising in value by over 
prior to 1965, the Irish economy recovered 16 percent, far outstripping the increase 
from the slowdown of the previous 2 in imports (5 percent). Industrial produc- 
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tion for the same year showed a growth 
rate of 8 percent, and productivity climbed 
almost 7 percent. The rise in consumer 
prices remained at the moderate rate of 
3 percent. 

The mineral industries achieved a much 
faster rate of advance in 1967 with virtual- 
ly all sectors showing higher levels of 
production and exports. Record tonnages 
of metal ores were mined and processed 
as newly developed properties operated 
at capacity levels. At the same time, 
mineral exploration activity and develop- 
ment of recently discovered ore deposits 
were accelerated. Nonmetal mineral output 
was stimulated by the sharp rise in con- 
struction activity and the strong demand 
for products in the export market. Pro- 
duction of barite was cut back sharply 
in 1967 to compensate for the decline 
in export requirements. 

In the mineral fuels sector, a notable 
development was the record output of 
petroleum refinery products (all from im- 
ported crude oil) owing to the full utili- 
zation of expanded refinery capacity and 
the stimulus of rising demand in both 
foreign and domestic markets. An upswing 
was also obtained in output of peat in 
1967, while a moderate gain was recorded 
in production of coal. The trend of in- 
creased dependence on foreign petroleum 
to meet growing energy needs continued 
to prevail in 1967, as limited oil explora- 
tion indicated poor prospects for the dis- 
covery of significant reserves of crude 
oil. 

Incentives to attract foreign investors 
to mining in Ireland became even more 
favorable n 1967 with the passage of 
legislation granting new mining ventures 
exemption from income taxes for 20 years. 

The Irish pound was devalued (14.3 
percent) simultaneously with the pound 
sterling on November 18, 1967. The effect 
of this action on Ireland’s foreign trade 
will not be apparent until 1968. 


PRODUCTION 


Increases in output of concentrates of 
copper (almost three times the level for 
1966), lead (46 percent), zinc (21 per- 
cent), and silver (70 percent) were at- 
tained in 1967 because optimum operating 
rates were achieved in the mining and 
treatment of ores. A 7-percent rise in 
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the volume of building and construction 
activity in 1967, and strong demand in 
foreign markets, stimulated output of sand 
and gravel (12 percent), limestone (11 
percent), cement (17 percent), and most 
other construction materials. Barite pro- 
duction for 1967 was down almost 40 
percent as export markets deteriorated. 
In the mineral fuels sector, demand for 
peat remained strong in 1967, and total 
output of all types rose significantly (13 
percent). The impact of petroleum refinery 
expansion is clearly reflected in the sharp 
upward trend in production of all refinery 
products, including jet fuel, which was 
preduced, in quantity, for the first time 
in 1967. The bulk of the refinery output 
comprised residual and distillate fuel oils, 
which registered production gains of 54 
percent and 52 percent, respectively. Coal 
output rose 4 percent, but estimates of 
coke output indicate a continuation of 
the downward trend that prevailed in 


1966. 


TRADE 


Total mineral commodity imports of 
Ireland in 1967 amounted to $198.6 mil- 
lion, or about 3.7 times the value of 
exports ($53.7 million). Compared with 
that of the previous year, the value of 
exports was up over 28 percent while 
imports increased by 11 percent. Mineral 
commodity imports represented 18.2 per- 
cent of total imports in 1967, 1.1 percent 
over those of the previous year, while 
exports of these commodiies accounted 
for 7 percent of total exports, up 0.7 
percent from 1966 as shown in the follow- 
ing tabulation: 


Mineral 
Value (million dollars) com- 
—__—_—_—__—_—___———— modities 
Mineral Total share of 
com- trade total 
modities (percent) 
Exports 
1965_______. 33.1 610.5 5.4 
1966.__..... 41.8 658.8 6.3 
1967_______. 53.7 771.9 7.0 
Imports: 
1965--...... 180.2 1,040.6 17.2 
1966.._...... 178.6 1,048.3 17.1 
1967... 198.6 1,093.5 18.2 
Trade balance: 
965--..-... —147.1 — 430.1 XX 
Jop —136.8 —384.5 XX 
Ioei — 144.9 — 321.6 XX 


XX Not applicable. 
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Table 10.—Ireland: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 » 
Metals: 
Copper, metal content of ore 0 22422- coco -------- r 1,263 3,528 
Lead, metal content of ore ooo ------ 1,200 2,588 r 40,000 58,300 
Silver, metal content of ore 
thousand troy ounces__ -22222 222222-2 -_------ 1,218 2,067 
Steel ingots and castings.._...- thousand tons. - r 32 r 53 r 66 e 66 NA 
Zinc, metal content of 0re.- ooo ------ EE 1,437 * 24,800 30,000 
Nonmetals: 

SL A he hee ee thousand tons.. 14 41 84 125 76 
COmMent) sos osas da do-.-- r 883 r 1,036 r 1,239 r 1,113 1,298 
Construction materials: 1 

Sand and gravel_ 2. do___. 1,616 r 2,225 2,204 2,358 22,649 
Limestone ---------------------- do___. 2,356 r 3,150 r 3,558 4,359 4,820 
Gypsum. ---------------------------- do 204 232 218 NA NA 
ENT AAA Nil edie ee wn ae do___- r 36 r 43 42 41 42 
Superphosphate (P20; content). .......- do. 61 71 42 70 NA 
Other A A do-... 1,868 r 2,142 2,316 2,383 2,431 
Mineral fuels: 
Coal: 
Anthraeite occ o. do.-.. 149 153 118 121 111 
Semibituminous_-__________.___.-- do___- r 84 77 66 54 71 
coke, gas plant, including coke breeze do. ` r 128 r 131 r 105 r 100 e 80 
eat: 
Drioueta -..-.-.-- do...- 286 296 r 256 r 230 309 
Milled 3 o 000 do___- 795 1,336 1,490 2,031 2,465 
OG A Be lees wes A do____ 2,759 2,481 ‘2,209 2,177 2,230 
MOSS EE do.... 25 2 2 29 8 
Petroleum refinery products: 
Gasoline. ....---- thousand 42-gallon barrels.. 2,895 3,278 3,644 2,989 3,826 
Jet fuel ison suo a o is es age leet ibn. idea. caos ld 199 
Distillate fuel oil. -...........-....... do 3,590 3,911 4,493 3,372 5,194 
Residual fuel ol. do. 4,462 5,076 5,930 4,175 6,350 

A AA ett eh pega ke CEE do..-. 345 277 471 253 695 

Refinery fuel (including losses)._.......- do.... 704 692 744 759 757 
e Estimate. P Preliminary. r Revised. NA Not available. 


1 Figures do not include large quantities of granite, stone, sand and gravel, and other materials used b 


government agencies. 


2 Includes granite, marble, silica rock-sand-clay, igneous rock, calespar, fireclays, shale and clay for burning 


cement. 


3 Includes milled peat used to make briquets except 1963 and 1964. 


Major mineral exports in 1966, on the 
basis of their share of total mineral com- 
modity export value, were metalliferous 
ores and scrap (39 percent), nonferrous 
metals (14 percent), cement and building 
products (13 percent), clays and refractory 
constructicn materials (almost 8 percent), 
iron and steel products (7 pefcent), and 
petroleum and products (over 6 percent). 
The export value of metalliferous ores 
and scrap ($16.4 million) was 3.6 times 
the level for 1965, and exports of non- 
ferrous metals ($6 million), crude fertilizer 
and other select minerals ($2.4 million) 
and clays and refractory construction ma- 
terials ($3 million), were up 50, 22, 
and 33 percent, respectively. The value 
of exports of most other mineral com- 
modities in 1966 was below the level 
for 1965 with petroleum and petroleum 
products down nearly 60 percent; cement 
and building products down 5 percent; 
iron and steel products down 31 percent; 
and coal-coke-briquets down 5 percent. 


The United Kingdom remained by fe 
the largest export market for Ireland: 
mineral commodities, receiving 48 percen 
of the total export value. Common Market 
countries received 34 percent, including 
11.4 percent to West Germany, 9 percent 
to Belgium-Luxembourg, and 5.6 percent 
to the Netherlands. 

On the import side, petroleum and petro 
leum products (36.6 percent), iron and 
steel products (15.7 percent), coal, coke 
and briquets (13.4 percent), nonferrous 
metals (12.9 percent), and manufacturec 
fertilizers (7.4 percent) remained the mos 
important categories by value. Impo 
of nonferrous metals registered the larges 
increase in 1966, rising 21.7 percent to 
$23 million, while imports of coal, coke 
and briquets rose 2.6 percent to $2.4 
million, and imports of petroleum and 
petroleum products were up 2 percen 
to $65.3 million. In contrast, imports o 
manufactured fertilizers valued at $13. 
million were down about 28 percent, and 
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those of iron and steel products, valued 
at $28.1 million, declined over 19 percent. 

Western Europe supplied 63.5 percent 
of Ireland’s mineral commodities imports 
in 1966, principally the United Kingdom 
(45.2 percent) and EEC countries (16.5 


947 


percent). In terms of value, the significant 
sources of imports, outside Western Europe, 
were Iraq (11.2 percent), the United 
States (5 percent), Canada (3.8 percent), 
Poland (3.8 percent), and Iran (3.1 per- 
cent). 


Table 11.—TIreland: Exports ! of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 


Aluminum and alloys: 
DCAD EE 
Unwrought and semimanufactures. - 
SE and alloys: 


Unwrought and semimanufactures. - 


Iron and steel: 


Steel ingots and other primary 
forms. 


Bermimanutfaceturesg 


Lead and alloys: 
Scra 
Unwrought and semimanufactures. - 

Re ne E long tons. - 

Unspecified nonferrous ores and con- 

centrates. 


Nonmetals: 


Barite scout aaa 


Gypsum and plasters. - -thousand tons. - 


Stone, sand and gravel: 
Dimension stone, crude and worked. 
Gravel and thousand tons. - 
crushed stone. 
Clay products: 
O IN gyn ee cen aaa 
Ot 


Petroleum refinery products: 
Ven thousand 42-gallon barrels. - 


Distillate fuel ol... See 
Residual fuel ol `... - 
Liquefied petroleum gas (LPG) ees 
Crude chemicals from coal and petroleum 
distillation. 


1 Excluding reexports. 


1965 


1,226 
4,096 


3,521 
1,758 


35,113 
52,724 


8,732 


- o æ ee 


23,903 


1,688 


11,199 


1966 


1,352 
5,592 


4,353 
1,577 


18,640 
11,241 
18,370 


115,617 


129,878 
287 


15,299 
15,956 
103 


144 
242 


30,785 
18,553 


6,394 
57, 570 
31,258 


Principal destinations, 1966 


Netherlands 578; United Kingdom 409. 
United Kingdom 5,018. 


West Germany 1,242; United Kingdom 
974; Netherlands 821; Spain 771. 

West Germany 428; Netherlands 341; 
United Kingdom 315. 


Spain 10,708; United Kingdom 3,057; 
Belgium-Luxembourg 2,475. 
SCH 6,320; Spain 2, 871; Sweden 


2,04 
United Kingdom 18,169. 


United Kingdom 764. 

United Kingdom 228. 

United Kingdom 45. 

Belgium-Luxembourg 41,909; 
31,527; West Germany 21,817. 


United States 123,600. 
All to United Kingdom. 


Do. 
Do. 
Mainly to United Kingdom. 
All to West Europe. 
West Germany 107; United Kingdom 78; 
Netherlands 55. 


United Kingdom 14,391. 
United Kingdom 11,927. 


All to United Kingdom. 
United Kingdom 52,187. 
Norway 31,162. 

All to United Kingdom. 


Do. 
Do. 


Do. 
United Kingdom 3,636; 
2,509. 


France 


Netherlands 
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Table 12.—Ireland: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals: 
Aluminum and alloys: 
Upwrougeht 2 ooo 7,831 
Semimanufactures_____________.-_- 4,048 
Copper and alloys: 
Unewrought ooo. 29 
Semimanufactures-.--------------- 7,231 
Iron and steel: 
Iron ore and copnceentrate 1,262 
Sra Se ot eee eae 586 
Pig iron, cast iron, powder, shot, and 22,810 
sponge iron. 
Ingots, blooms, billets, slabs, coils for 52,298 
rerolling, and pipe blanks. 
Semimanufactures: 
Wire e ME 15,931 
Bars and other rod-.......-..---. 12,516 
Plate and sheet____.__._.__-__---- 68,226 
Hoop and stin... 4,132 
Rails and railway track materials... 8,166 
KU EE 5,589 
Pipe, tube, and fittings....._.-._..-- 28,603 
Castings- -.---------------------- 231 
Lead: 
DA A 1,391 
Metals and alloys, unwrought and 469 
semimanufactures. 
Nickel and alloys, unwrought and 94 
semimanufactures. 
Silver, all forms. - - - - value, thousands. . $216 
Silver and/or platinum ore- ----------- 70 
Tin and alloys, unwrought long tons. - 47 
and semimanufactures. 
Titanium oxide- ooo 2,173 
Zine: 
EE ahaa eee col eos 596 
Metals and alloys: 
Unpnewrought 3,328 
Semimanufactures. -------.--- 269 
Other: 
Ores and concentrates. -_------.-.-- 7,886 
Scrap, nonferrous- ---------o------ 112 
Nonmetals: 
Abrasives: 
Natural, EE 1,132 
Grinding stones__________-------- 237 
Asbestos.___.___._.__-_-------------- 5,089 
Cement 2 thousand tons. - 31 
Clay: 
Crude refractory materials, neg... 22,804 
Products including brick: 
Refractory___...._-.--------- r 10,165 
Others 252025. 52 oe ese ee het 5,676 
Fertilizer materials: 
Crude: 
Nitrogenous. . -thousand tons. - 1 
Phosphatic. ----------- CT AS 244 
Manufactured: 
Nitrogenousg. do 116 
Phosphatic: 
Thomas slag. --..-- do..-- 153 
Other ---.-------- do 33 
Potassie. -..-----.--.-- do 160 
Mixed. do 3 
Ammonia, anhydrous. - --- - - - - 14,963 
LIME. e 5,364 
Limestone and dolomite- -------------- 3,327 


See footnotes at end of table. 


1966 


10,353 
4,927 


28,351 


10,836 
4,771 


Principal sources, 1966 


Canada 10,038. 
United Kingdom 3,272; Belgium-Luxem- 
bourg 540. 


All from United Kingdom. 
United Kingdom 6,444. 


United Kingdom 419; France 203. 
ee EE 12,574; East Germany 


West Germany 8,691; United Kingdom 
3,239; France 2,228. 
eran Kingdom 7,863; West Germany 


United ‘Kingdom 50,487; Belgium-Lux- 
embourg 6,390. 

United Kingdom 3,675; West Germany 
587. 

United Kingdom 4,764; Belgium-Luxem- 
bourg &68. 

United Kingdom 3,764. 

United Kingdom 15,882; Netherlands 
4,080. 

United Kingdom 81; West Germany 67. 


United Kingdom 1,357. 
United Kingdom 377. 


United Kingdom 103. 
Mainly from United Kingdom. 
United Kingdom 57. 


Uniten Kingdom 1,150; West Germany 


United Kingdom 534; West Germany 221. 


Belgium-Luxembourg 2,103. 
United Kingdom 145. 


Mozambique 17,872. 
United Kingdom 536. 


United Kingdom 177; West Germany 42. 
Canada 1,787; Republic of South Africa 
1,741; U.S.S.R. 1,240; Cyprus 871. 

United Kingdom 151. 


Yugoslavia 16,062; 
3. 


United Kingdom 


United Kingdom 9,341; Canada 861. 
United Kingdom 3,548; West Germany 
580; Sweden 463. 


Mainly from Chile. 
Mainly from Morocco. 


Belgium-Luxembourg 8; United Kingdom 
6; Netherlands 5. 


Belgium-Luxembourg 88. 
EE 6; United Kingdom 


East Germany 48; France 46; West 
Germany 33. 

United Kingdom 22. 

United Kingdom 3,149; France 1,065. 

All from United Kingdom. 

United Kingdom 1,100. 
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Table 12.—Ireland: 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Nonmetals— Continued 
Pigments, mineral (iron oxides and 1,315 1,256 United Kingdom 784; West Germany 
hydroxides). 248. 
Sa) AA es etic thousand tons. . 44 United Kingdom 35. 


Sodium and potassium compounds, n.e.s.: 


Caustic soda- ooo 3,221 
Caustic potash and peroxides of 248 
sodium and potassium. 
Stone, sand and gravel, n.e.s.: 
Dimension stone: 
Crude or roughly cut_.......-. 2,992 
Worked- -------------------- 666 
Sand, excluding metal bearing.-.--- 39,411 
Gravel and crushed stone 21,947 
Sulfur and pyrite: 
Pyrite, unroasted 2,206 
Sulfur, elemental. -.-.-.-.-..-.--- 53,375 
Sulfuric acid- -- 193 
Other nonmetals: Quartz, crude mica, 4,524 
feldspar, and fluorspar. 
Mineral fuels: 
Asphalt and bitumen, natural_.....-_..- Lois 
Coal, coke, and briquets: 
Coalo thousand tons. - 1,289 
A a sabe do...- 
Brioueta do 
Gas, natural, including LPG_____._-_-- 9,058 
Petroleum: 
Crude thousand 42-gallon barrels ` 15,186 
and partly refined. 
Refinery products: 
Gasoline... ----------- do___- 269 
Kerosine and jet fuel_.-do-_--- 1,666 
Distillate fuel oil. `. —— do 208 
Residuai fuel ol... do 2,687 
Lubricating oils and greases.... r 266 
Mineral jelly and waxes.-.-..--- 1,846 
Miscellaneous chemicals from the distilla- 10,626 


tion of coal, gas and petroleum. 


United Kingdom 3,633. 
244 United Kingdom 210. 


2,814 United Kingdom 1,205; Italy 1,159. 
504 United Kingdom 424, 
38,820 Belgium-Luxembourg 23,764; United 
Kingdom 10,034. 
27,884 United Kingdom 27, 636. 
1,981 


86,657 
1,289 
3,804 


All from Spain. 

United States 66,246; France 19,466. 
Netherlands 1,036. 

United Kingdom 2,224; Norway 1,567. 


794 Trinidad and Tobago 790. 


Poland 423; United Kingdom 394; 
United States 315. 

15 United Kingdom 9. 

Mainly from United Kingdom. 

United Kingdom 15,932. 


Iraq 8,107; Iran 2,277; Saudi Arabia 
09. 


975 United Kingdom 608; Israel 268. 

United Kingdom 1,77 

United Kingdom 559. 

United Kingdom 2,720; U.S.S.R. 874; 
Italy 306. 

180 Mainly from United Kingdom. 

United Kingdom 995; West Germany 
511; United States 436. 

United Kingdom 9,661. 


r Revised. NA Not available. 
Source: Statistical Office of the United Nations. 


COMMODITY REVIEW 
Metals.— Copper, Lead, Zinc, and Sil- 


ver.—In 1967 record tonnages of copper- 
lead- zinc and silver concentrates were pro- 
duced in Ireland, as optimum operating 
rates were achieved in the mining and 
treatment of ores from the Tynagh mine 
of Irish Base Mineral Limited, a subsidiary 
of Northgate Exploration Limited. The Ty- 
nagh mine, in County Galway, is basically 
a lead-zinc deposit, however, appreciable 
quantities of silver and copper are present 
in the ores and recoverable as byproducts. 
In the first 2 years of operation, more 
than 3 million ounces of silver concentrate 
has been recovered. The mine now ranks 
as the leading individual lead-zinc-silver 
ore producer in West Europe. The proces- 


sing plant has a rated daily capacity 
of 2,000 tons. 

Gortdrum Mines (Ireland) Limited, 
another subsidiary of Northgate Explora- 
tion Limited, initiated production in 1967 
from its coppersilver mine in County 
Tipperary. The first shipments of concen- 
trate was made in November 1967. Proc- 
essing of ores at capacity level of 1,500 
tons daily is expected to be attained early 
in 1968. | 

Northgate Exploration was also active in 
other areas in Ireland, operating through 
subsidiary organizations and, in some in- 
stances, with other corporate entities. 

The lead-zinc-silver mine under develop- 
ment at Silvermines in County Tipperary 
by Consolidated Mogue Mines Limited 
is expected to become operational early 
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in 1968. Work has been completed on 
the mine shaft and stations, surface build- 
ing, and the 3,000-ton-per-day ore proc- 
essing plant. 

The success of Northgate Exploration 
Limited and the presence of favorable 
tax concessions have attracted numerous 
foreign mining enterprises to Ireland. Un- 
der provisions of the Finance Act of 
1967, corporate profits from mining opera- 
tions are exempt from income tax for 
20 years. The Act includes any new mine 
brought into production before 1986. The 
1967 Act superseded previous legislation 
that granted a tax exemption during the 
first 4 years of production, and a 50 
percent tax rate for the succeeding 4 
years. By 1967, more than 400 prospecting 
permits had been issued to over 60 foreign 
mining companies from United States, the 
United Kingdom, Canada, France, Bel- 
gium, and Australia, including American 
Smelting and Refining Company, and Rio 
Tinto-Zinc Corporation. These permits cov- 


er large areas in 25 of the 26 counties 
in Ireland. 


Nonmetals.—Barite.—Declining demand 
in overseas markets resulted in a 42 percent 
decline in 1967 barite exports, and was 
responsible for production falling by nearly 
40 percent, from 125,000 tons in 1966 
to 76,000 tons in 1967. Virtually the 
entire output was from the open-cast mine 
at Ballynoe, operated by Magnet Cove 
Barium Limited of Ireland (Magcobar). 
This company is a subsidiary of Dresser 
A.G., Zurich, and operates the mine on 
behalf of the lessee, Magnet Cove Bari- 
um Corporation, Houston, Tex. 

Building materials —The significant 
change in the nonmetals sector in 1967 
was the sharp upward trend in production 
of sand and gravel, cement, and limestone, 
stemming primarily from increased building 
and construction activity and a sharp 
rise in export demand. 


Mineral Fuels.—The Government of 
Ireland is committed to a policy of using 
indigenous fuels to the greatest extent 
possible. Nevertheless, the trend toward 
increased reliance on imported liquid fuels 
to meet the nation's growing energy re- 
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quirements continued in 1967. Liquid fuels’ 
share of total primary energy consumption 
is expected to rise to 69 percent in 1980 
compared with 49 percent in 1965. 

Expansion of the Whitegate petroleum 
refinery of Irish Refining Company, Limi- 
ted, completed in 1966, increased crude 
throughput capacity from 2 million to 
2.5 million tons per year. The added 
capacity included facilities to increase out- 
put of premium grade gasoline and jet 
fuel, which was produced in quantity for 
the first time in 1967. Refinery output 
was almost at capacity level in 1967, 
and accounted for 65 percent of Ireland’s 
total supply, as compared with 54 percent 
in 1966 and 70 percent in 1965. Ire- 
land’s consumption of petroleum products, 
nearly 2.7 million tons in 1967, was up 
almost 18 percent from that of 1966, 
while imports increased slightly over 6 
percent, and exports and bunkers soared 
to three times the 1966 level. 

Gulf Oil Company's new oil storage 
depot on Shiddy Island in Bantry Bay 
off the southwest coast was formally in- 
augurated in April 1967. Initial storage 
capacity is about 1 million tons, com- 
prised of 12 tanks, each with a capacity 
of approximately 80,000 tons. Port facilities 
are capable of accommodating supertanker 
of up to 300,000 tons deadweight. The 
depot was established as a crude oil dis- 
tribution center for refineries in northern 
Europe. 

Oil exploration was continued on a 
small scale at select sites by Ambassador 
Oil Company in partnership with Mara- 
thon Oil Company, but no commercial 
quantities of reserves had been found at 
yearend. 

Indigenous coal production remained rel- 
atively stable at about 182,000 metric 
tons in 1967, but coal imports at 1,258,- 
000 tons were down 6 percent as gas 
coal receipts from foreign suppliers de- 
clined 27 percent. Continued displacement 
of coal by liquid fuels in 1967 was the 
principal factor in the estimated decrease 
of 24 percent in coke output. Production 
of peat fuels increased in 1967, in line 
with government efforts for maximum utili- 
zation of indigenous mineral fuels re- 
sources. 


SWITZERLAND 


Switzerland’s commercial domestic min- 
eral resources are limited to a few non- 


metallic minerals. The Country’s alumi- 
num, iron and steel, and petroleum refin- 
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ing industries use imported raw materials. 
Significant increases in the 1967 output of 
refining and other processing industries 
was attributed to expansion and modern- 
ization, particularly in the aluminum proc- 
essing industries and to the full capacity 
operation of the Aigle petroleum refinery. 

During 1967, the nation’s major mineral 
activity was centered about energy supply. 
Petroleum is the major source of the 
nation’s energy, suppying about 70 per- 
cent of the total. Petroleum product re- 
quirements are partially satisfied by the 
output of the nation’s two refineries, the 
Aigle (40,000 barrels per day) and the 
Cressier (50,000 barrels per day), both 
operating principally on Middle East 
crude. While the Aigle refinery operated 
at full capacity in 1967, the Cressier re- 
finery was not yet operating at capacity 
level. 

Hydroelectric power, Switzerland’s only 
significant totally domestic energy source, 
has attained its fully economic develop- 
ment potential, forcing the nation to seek 
nuclear power development. The Govern- 
ment has encouraged extensive uranium 
exploration activities. During the year, 
seams were found in Glarus, Grisons, St. 
Gallen, and Valais. The feasibility of com- 
mercial exploitation of these deposits have 
not yet been established. During the year, 
two nuclear powerplants were under con- 
struction, the 360-megawatt Beznau I 
scheduled for completion in 1969, and 
a 300-megawatt plant at Muehleberg 
scheduled for completion in 1971. 

Switzerland’s mineral industry remained 
a small contributor to the nations’s export 
earnings in 1966, but mineral commodi- 
ty imports remained a significant part 
of total imports, as shown in the following 
tabulation: 


Mineral 
Value (million dollars) com- 
— ———-—— modities’ 
Mineral Total share of 
com- trade total 
modities (percent) 
Exports: 
¡RA 189.0 2,939.0 6.4 
1966_______- 206.7 3,251.6 6.4 
Imports: 
1965..-.--.- 720.1 3,671.1 19.6 
1966... 754.3 3,917.6 19.3 
Trade balance: 
OGh — 531.1 — 732.1 XX 
1966. ....... —547.6 — 666.0 XX 


XX Not applicable. 
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Although the European Economic Com- 
munity (EEC) again in 1966 provided 
the overwhelming share of Switzerland’s 
total mineral imports, these nations to- 
gether accounted for a diminishing share 
of the total, 65.5 percent, as compared 
with 72.8 percent in 1965, and the total 
value of imports from these countries fell 
hy $29.8 million to $494.3 million. In 
contrast, mineral commodity imports from 
countries of the European Free Trade 
Association (EFTA) to which Switzerland 
belongs increased from 10.5 percent ($75. 
million) of the total in 1965 to 12 per- 
cent ($90.7 million) in 1966. 

Principal suppliers of imports were West 
Germany. (1965—$191.8 million, 1966— 
$184.8 million), France (1965—$152.6 
million, 1966—$144 million), and Bel- 
gium Luxembourg (1965—$76.2 million, 
1966—$72.4 million). A $11.5 million in- 
crease in receipts from the United States 
was recorded in 1966 over the $28.6 mil- 
lion of 1965, and an equal increase was re- 
ported in imports from Communist Europe, 
from $18.1 million to $29.6 million. 

The value of Swiss shipments to both 
EEC and EFTA countries increased be- 
tween 1965 and 1966, but both areas 
share of the total declined, that of the 
EEC from 57.6 percent to 54.3 percent 
and that of the EFTA from 23 percent 
to 22.7 percent. West Germany and France, 
the leading sources of mineral imports, 
were also the first-ranked destinations for 
Switzerland’s mineral exports, the former 
receiving materials valued at $52.6 million 
in 1965 and $50.6 million in 1966 and 
the latter receiving goods valued at $23 
million in 1965 and $23.9 million in 
1966. In 1965, the United Kingdom and 
Italy. ranked third and fourth with $20 
million and $18.2 million, respectively, 
while in 1966, these countries were re- 
versed in order with Italy receiving $23.7 
million and the United Kingdom receiving 
$19.9 million. Exports of mineral com- 
modities to the United States increased 
by $600,000 to $11.1 million in 1966, 
while shipments to Communist Europe rose 
from $1.8 million to $4 million. 
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Table 13.—Switzerland: 
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Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 
Metals: 
Aluminum. co 
Iron and steel: 
Iron ore 202000. thousand tons.. 
PIP WOM once teeta steele saat do___- 
Ferroalloys (ferrosilicon). -.._._.._..--- do--.. 
Ingots and other equiv- thousand tons. _ 
alent primary forms. 
CastiMgS- ------------------------ do... 
A A EE 
Nonmetals: 
Cement. -_------------------- thousand tons. . 
GYPSUM aa la ls a e TEE 
Lime, hydraulic. `, 
Sålt- fc se eter et A ote eee eo 
IT d EE 
Mineral fuels: 
Asphalt (export). --------------------------- 
Coke, gas plant ------ -2-2-4 -2-an 
Tar and pitch, gas plant. --------------------- 
Gas, manufactured- -------- million cubic feet ` 


Petroleum refinery products: 


Gasoline: ee eege SNE Ed EE 
Jet fuel (kerosine type). --------.-.--- 
Distillate fuel ol, 


White spirit and special boiling point liquids- 


Liquefied petroleum gan... 
Residual fuel oilS._......-...-----. 


p Preliminary. r Revised. 


1963 


1964 


11,994 
157,000 
00 


1965 


1966 


68,725 


66 
25 
2 
428 


28 
460 


4,326 
100 
166,717 
183,361 
262 


2,941 
403,614 
24,350 
12,255 


407,000 
19,000 


- mm mm em a wo 


750 , 000 
3 


1967 P 


72,320 


74,000 


1 In addition to commodities listed, unreported quantities of several metals, including copper, magnesium, 
nickel, and zinc were produced from scrap. Building stone, limestone for cement, crushed rock, coal briquets, 


and peat were also produced but output is not reported. 


Table 14.—Switzerland: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum: 
Alumina and aluminium hydroxide. 112 103 West Germany 56; United States 13. 
Metals and alloys: 
ER 3,232 scorsa 
Unwrought 16,186 22,465 United Kingdom 7,056; West Germany 
6,490; Italy 3,765. 
Semimanufactures....-.-.---- 22,889 24,340 Austria 2,672; United Kingdom 2,393; 
Sweden 2,383. 
Cobalt oxides and hydroxides. _____-_--_- 3 2 All to France. 
Copper: | 
Mattes EE 318 160 Italy 67; West Germany 40; France 34. 
Metal and alloys: | 
A A oes 12,240 11,203 West Germany 5,442; Italy 2,016; Hungary 
1,025. 
Upnwrought 3,717 4,023 Italy 2,027; West Germany 1,458. 
Bermimanufacetures. 8,240 11,010 United States 3,845; Italy 1,466; Israel 834. 
Gold and alloys: 
Bullion thousand troy ounces.. 839 NA 
and other unwrought. 
Semi- thousand troy ounces. - 60 NA 
manufactures.! 
Iron and steel: 
Iron ore, including roasted pyrite-_. 96,833 31,652 All to West Germany. 
Metal: 
EE 32,690 16,841 Italy SC West Germany 3,721; France 
Pip iron si os 496 317 West Germany 151. 
FerroalloyS--.-------------==-- 13,005 9,945 West Germany 5,673; Italy 3,046. 


See footnotes at end of table. 
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Table 14.—Switzerland: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals—Continued 
Iron and steel—Continued 
Metal—Continued 
Ingots and equivalent forms... 1,469 3,910 Italy 3,818. 


Semimanufactures: 


Bars, rods, angles, shapes 28,028 43,523 


and sections. 

Universals, plates and 
sheets. 

Hoop and strip...-...----- 


Rails and railway track 
materials. 

Pipes, tubes, and fittings _ . 

Rough castings and forgings. 


Upnwroucht 0000000. 
Semimanufactures 


Magnesium and alloys, all forms 
Manganese ore 


Mereurg. ----...----- 76-pound flasks- . 

Molybdenum, unwrought and semi- 
manufactures. 

Nickel: 


Matte and speiss-.--.-------.--.- 
Metal and alloys: 
Scrap 


em emm ep ges mp or ep em gp vm e em em em ep em e ve es eae es 
- os Em wn e em o em wm o em ep ep wm e e we — 


Platinum thousand troy ounces. - 
group metals, all forms. 
Silver and alloys: 
Ingots,bars, and equivalent do 
forms. 


Semimanufactures 1... do... 
Silicon metal `, 
Tantalum and alloys, all forms. ......-- 
Tin: 

e EE long tons. - 

Unwrought and semi- do...- 

manufactures. 


Tungsten and alloys, all forms 
Zine and alloys: 
Scrap and dust 
Unwrought__-___.-...----.------ 
Semimanufactures 
Other metals: 
esidues, sweeping and ate 
Of silver and platinum group 
metals. 


wm ge ep e ep vm ep a m 
- em em o 2 om em em ep vm ge e e em em ep ep wn 


Metals and alloys: 
Alkali, alkaline earth, and rare- 
earth elements 
Nonferrous base metals, neg - 
Nonmetals: 


Refractory brick and other materials 
Nonrefractory products 


Diamond: Industrial, thousand carats.. 


including bort. 
See footnotes at end of table. 


1,647 
1,234 
492 
4,257 
34,158 
113 
69,929 


2,034 
1,756 
351 
4,505 
37,452 
179 


3,863 
10 


West Germany 28,429; Italy 8,764. 

West Germany 739; Austria 626; Italy 424. 
ge 565; Denmark 482: West Germany 
Austria 158. 

VE ,201; France 760; Belgium-Luxem- 


618. 
erh "States 8,429; Austria 3,823; France 
Italy 57; West Germany 51; France 35. 


Italy 5,463. 
Austria 58; 

bourg 39. 
West Germany 77; Austria 14. 


NA. 


France 49; Belgium-Luxem- 


Italy 355; West Germany 89; France 65. 

France 102; West Germany 67; Netherlands 
31. 

Italy 145; Finland 70; West Germany 68. 


West Germany 2,448. 
United States 5; West Germany 1; United 
Kingdom 1. 


West Germany 53; France 21. 
West Germany 23; Austria 21; Denmark 15. 


West Germany 22. 

Italy 889. 

Mainly to Italy. 

France 10. 

West Germany 31; France 12. 


West Germany 5, ek Italy 4,986; Belgium- 


Luxembourg 3,4 


West Germany 9; United Kingdom 4. 


West Germany 35. 
West Germany 70,184; France 57,433. 


NA. 

United Kingdom 594; West Germany 81. 

West Germany 30, 535; France 14,242; 
Austria 11, 642. 
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Table 14.—Switzerland: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


Nonmetals— Continued 


Diatomite and other infusorial earth. ` 
AA ob ek ee e 
Feldspar, fluorspar and nepheline syenite. 
Fertilizer materials, manufactured: 
Nitrogenoug. 
AI A 
Gem stones, dust thousand carats.. 
and powder, including diamond dust. 
Gypsum and limestone: 
Gypsum and plasters._...........- 
Limestone, industrial. ...........- 
Line AAA AA a E E 


As AO AS 
Sodium compound: Caustic soda. _....-. 
Stone, sand and gravel: 
Quartz and quartzite, crude, ground 
and roughly squared. 
Dimension stone, crude roughly split 
and roughly squared. 
Gravel and crushed rock, not else- 
where specified. 
Sand excluding metal-bearing - ..... 
Grinding and polishing stones and 
wheels. 
Dimension stone, worked including 
slate, flagstone, and paving blocks. 
Sulfur: Sulfuric acid. -.--..--------..- 
Sulfur, elemental. -------------------- 
Talc, soapstone, and steatite. .........- 
Other nonmetallic materials: 
Bromine, fluorine, and jodíne...-... 
Mineral substances, n.e.S. ----..---- 


Minera! fuels: 


Asphalt and bitumen, natural, crude... 
Coal, peat, coke, and briquets thereof. . - 
Carbon black__.....--.-.-..--------- 
Hydrogen and inert rare pages... 
Petroleum refinery products: 


Gasoline. --..---.-.- thousand tons. ` 
Keroane -2.2-2 do 
Fuel oils: 
Distillate..._.......-..-. do___- 
Residual____..._.-_--- do__.- 
Lubricants_.__.__._-..--._- do___- 
Petroleum coke. `. do--.- 


Coal, petroleum, and natural gas chem- 
ical, not further described. 


NA Not available. 
1 Including rolled gold or silver. 


1965 


45 
28,290 


21,456 
27,957 
66,547 


20 

87 

2 

10 
2,750 


2 Including sponge iron, shot, grit, and pellets. 


Table 15.—Switzerland: 


1966 


19,783 
31,604 
57 ,878 


25,409 
616 


Principal destinations, 1966 


Austria 53. 
Mainly to West Germany. 
SE 17,909; United Kingdom 8,671. 


NA. 

France 1,318; West Germany 808. 

West Germany 1. 

Austria 28. 

Mainly to West Germany. 

Austria 187. 

Italy 16,025; West Germany 1,172. 

wet any 22,966; Austria 2,929; Italy 

KÉN? 

West Germany 31,808; Austria 12,209; 
France 12,193. 

France 10,910; Austria 8,181. 

West Germany 233; United Kingdom 102. 

West Germany 4,581; Netherlands 592. 

West Germany 6,307. 

All to West Germany. 


Mainly to West Germany. 
NA. 


United Kingdom 2,908. 
NA 


Italy 133. 
France 3. 


Mainly to Austria. 


Mainly to Austria. 

All to Austria. 

Mainly to Italy. 

France 5; West Germany 2. 
West Germany 1,314; Italy 328. 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum: 

Bauxite: occiso alas 2,917 1,985 Italy 1,553. 

Alumina- o ooo. 136,379 134,672 ee éiere Guyana 36,776; Guinea 

Metal and alloys: a 
Unwrought, including scrap... 12,248 18,387 hes 4,705; Austria 4,325; U.S.S.R. 
Semimanufactures.__._____-- 6,878 7,258 West Germany 4,816; United Kingdom 

4 


See footnotes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals—Continued 
Antimony metal, all forms......_...-... 208 NA 
Arsenic, white... 79 NA 
Beryllium metal, all forms_..........- (1) (1) 
Chromium: 
Ore and concentrate_________._.- 3,559 3,354 U.S.S.R. 1,979; Mozambique 1,187. 
Oxide and hydroxide. __._.___-__- 469 475 West Germany 249; United Kingdom 96. 
Cobalt oxides and hydroxides. ._...-..-. 7 11 Belgium-Luxembourg 9. 
Copper and alloys: 
LE EE 116 445 Italy 241; United States 102; West 
Germany 93. 
Metal and alloys: 
OAD EE 428 547 West Germany 215; Israel 181. 
Unewrought 42,393 42,846 Belgium-Luxembourg 15,531; Zambia 
10,725; West Germany 5,066. 
Semimanufactures..._...-.-.- 24,513 23,565 United Kingdom 9,481; West Germany 
4,588; Canada 2,502. 
Gold and alloys: 
Bullion thousand troy ounces. 245 NA 
and other unwrought 
Semimanufactures 2... Oo... 154 NA 
Tron and steel: 
Iron ore, including roasted pyrite-_ 2,603 7,240 EE Italy 1,328; West Germany 
Metal: 
Séra Do tasas tiza 5,002 52,943 a SE 40,773; West Germany 
Pig tron ocean a ds 66,586 64,698 Mer ene 32,257; United Kingdom 
Ferrallovg 13,179 16,527 Czechoslovakia 5,962; West Germany 
3,387; East Germany 1,260. 
Ingots and equivalent forms.. 188,562 166,032 France 69,703; West Germany 57,045. 
Coils for rerollmg 3,011 ; West Germany 3,868; France 1,151. 
Semimanufactures: 
Wire rod thousand tons. - 65 48 France 20; West Germany 14. 
Bars and do... 160 140 West Germany 61; France 45; Austria 10. 
other rods. 
Angles, shapes, do. 204 188 West Germany 71; France 65; Belgium- 
and sections. Luxembourg 44. 
Universals, plates do...- 450 461 France 151; West Germany 139; Austria 
and sheets. 40. 
Hoop and strip....do. - - - 123 133 Belgium-Luxembourg 41; Austria 29; 
Germany 29. 
Rails and railway do. - 50 48 Austria 16; West Germany 11; Belgium- 
track materials. Luxembourg 7. 
Wire. ----2.2-- do... 22 21 West Germany 9; Austria 5. 
dra pipes, and do. 129 115 West Germany 63; France 20; Italy 12, 
ttings. 
Rough castings do. 3 3 West Germany 2 
and forgings. 
Re CC ME do.... 1,206 1,157 
Lead: 
ORIO 2.0 oa os Se tia 476 323 West Germany 116; Mexico 116. 
Metal and alloys: 
Unwrought, including scrap_.. 28,929 21,010 France 3,595; Belgium-Luxembourg 3,560; 
Canada 3,342. 
Semimanufactures----------- 537 517 West Germany 423. 
Magnesium, all forms. --------------- 524 677 Norway 564; United Kingdom 43. 
Manganese and alloys: 
Pe eto ae las a 1,196 460 Japan 51. 
Oxido r 651 475 Japan 329; France 51. 
Mercury. ----2-.--- 76-pound flasks. - 957 759 Spain 546; Italy 91; West Germany 60. 
Molybdenum metal, all forms. - - - - - - - - 21 11 Austria 5; United States 3; West Ger- 
many 2. 
Nickel: 
Ore and concentrate___.....----. ------- 49 United Kingdom 25; Canada 11; West 
Germany 11. 
Metal and alloys: 
Sera A Soot ogee 12 usses 
Unwrought, including matte 971 1,359 United Kingdom 887; Norway 379; 
and speiss. Canada 120. 
Semimanufactures: 
nodes. _._.._-.-------- 135 117 eg Kingdom 33; Norway 29; Finland 
Other. 2ccecceccL Ee 1,285 989 West Germany 367; United Kingdom 322, 


See footnotes at end of table. 
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Table 15.—Switzerland: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals— Continued 
Platinum. - - -thousand troy ounces... 47 NA 
group metals, all forms. 
Silver and alloys: 
Ingots, bars, and do... 4,190) 
equivalent forms. | NA 
Semimanufactures ?..__.._.._do.... 23 179) 
Silicon metal -.--------------------- 544 NA 
Tantalum and alloys, all kilograms.. 3,239 1,000 Mainly from West Germany. 
orms. 
Tin: 
Oxide_____.-----.---- long tons.. 34 35 West Germany 24; United Kingdom 10. 
Metal and alloys: 
Unwrought..----.--.-- do... 966 865 Netherlands 344; Malaysia 344. 
Semimanufactures. - - - - do. 88 141 Netherlands 62; West Germany 38. 
Titanium oxides ooo. --- 7,065 6,983 E ES 3,100; United Kingdom 
Tungsten: 
Ore and eoneentrate ---.-------- 25 45 Congo (Kinshasa) 30; Australia 15. 
Metal, all forms -----------.--- 33 51 West Germany 42; France 5. 
Uranium, thorium and kilograms - - 35 NA 
alloys 
Zine: 
Oxide and peroxide. `... 1,677 1,420 West Germany 512; France 260; Nether- 
lands 259. 
Metal: 
Unwrought: including scrap 27,287 24,788 Belgium-Luxembourg 11,526; West Ger- 
and dust. many 5,880; Congo (Kinshasa) 2,249. 
Semirmapnufaeturen. 1,982 1,728 West Germany 752; Belgium-Luxembourg 
751; Italy 178. 
Other metals: 
Ore and concentrates: 
Of silver and platinum group 6 NA 
metals. 
Other. 2 roscas Dada 3,245 4,040 Australia 3,571. 
Residues, sweepings, waste, and 
ashes: 
Of silver and kilograms. - 5,535 NA 
platinum group metals. 
Of nonferrous metals, n.e.s._..- 866 790 West Germany 755. 
Oxides and hydroxide of barium, 153 177 United Kingdom 65; West Germany 47. 
Magnesium, and strontium. 
Metalloids, neg... 1,652 2,002 France 851; West Germany 652. 
Metals and alloys: 
Alkali, alkaline earth, and 182 157 West Germany 155. 
rare-earth elements. 
Nonferrous, pen... 461 700 Mainland China 164; Republic of South 
Africa, 157; Czechoslovakia 79. 
Ferrocerium and other pyro- 10 12 West Germany 7; Austria 3. 
phoricalloys. 
Nonmetals: 
Asbestos______..___...--_---------- 14,668 15,772 Canada 11,026; U.S.S.R. 1,695. 
Barite and witherite.__________.---.- 4,758 3,378 West Germany 2,258. 
Boron materials: 
Crude, excluding brine products. - - 443 466 United States 340. 
Oxides and acids________._------ 487 575 France 290; Italy 279. 
Cement. o ooo 62,005 36,571 France 13,116; Italy 12,423. 
Chal Kies os ssl aio os coli 11,589 11,612 France 11,284. 
Clay and clay products 
a To C- ¿nica sea 178,990 197,456 W Germany 89,492; United Kingdom 
Refractory brick and other 26,448 21,766 West Cama? 15,230; France 2,142; 
materials. Austria 1,948. 
Nonrefractory products. . -_------ 133,870 131,965 Italy 106,970; West Germany 15,047. 
Cryolite and chiolite----------------- 157 516 Denmark 516. 
Diamond: In- thousand carats.. 1,860 NA 
dustrial, unmounted. 
Diatomite and other infusorial earths. - 1,593 2,045 United States 726; West Germany 413; 
Denmark 336. 
e AA 11,857 13,107 Italy 7,658; France 2,980; Norway 655. 
Feldspar, fluorspar, and  nepheline 12,842 14,711 France 5,999; West Germany 3,655; Italy 
syenite. ,935. 
Fertilizer materials: 
Crude: 
Nitrogenous- ---..ooooo---- 205 310 West Germany 195. 
Organic, including guano and 17,282 20,358 France 19,849, 


dung. 


See footnotes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


Jonmetals—Continued 
Fertilizer materials—Continued 
Crude—Continued 
Phospnbhatie 


Manufactured: 
NitrogenousS---.-.------------ 


Phosphatic: 
Basic (Thomas) slag ` - 
Superphosphate and 
others. 


Ammonia, anhydrous- - -- --- - 

Gem stones, dust thousand carats.. 

and powder including diamond dust. 

Graphite- erageet sado ei Sa 
Gypsum and limestone: 

Gypsum and plasters- -..--.-.---. 


Et: xcs i oe e er ee as 
Magnesite 
Mica: 
Crude and partly worked__.._.--. 
MWopked 2. oe et oes 
Pigments, mineral, including iron oxide 
and hydroxide. 
Pumice, emery, corundum, and other 
natural abrasives. 


Sodium and potassium compounds, not 
elsewhere specified: 
Caustic soda ooo 


Caustic potash and sodium and 

potassium peroxides. 
Stone, sand and gravel: 

Quartz and quartzite, crude, 
ground, and roughly squared. 

Dimension stone, unworked, 
cluding slate. 

Gravel and 
crushed rock. 


in- 


thousand tons. ` 


Sand, excluding metal do. 
bearing. 

Grinding and polishing stones and 
wheels. 


Dimension stone, worked, including 
slate, flagstone, and paving 
blocks. 

Sulfur and pyrite: 

Sulfur, elemental, crude- --------- 

Pyrite, unroasted 

Sulfur, purified- ----------------- 

Sulfur dioxide- ------------------ 

Sulfuric acid___...-------------- 

Talc, soapstone, and steatite_-.------- 
Other nonmetallic materials: 

Bromine, fluorine, and iodine, pure. 

Slags, dross, scalings, ash, and 
similar non-metal-bearing me- 
tallurgical residues. 

Mineral substances, pen. - ------- 

Aineral fuels: 
Asphalt and bitumen, natural, crude. - - 


Coal, peat, coke, and briquets: 
COS) oto as thousand tons.. 
Coal briquets- ------------ do__.- 
Lignite and lignite briquets_do- --- 
Peat and peat briquets... - ge SE 
Ono 


See footnotes at end of table. 


1965 


37,306 
105,382 
1,029 


194,328 
12,703 


12,587 
15,195 
21,812 
1,670 
556 
39,566 
70,706 
9,933 
3,931 
837 
162 
2,083 
2,852 


1,121 


6,071 
3,709 


13,365 
87,096 
3,110 
941 
1,358 
19,982 


81,194 
48,114 
255 
612 
390 
13,871 


1,542 
92,959 


24,355 
1,106 


1,144 
29 
151 

r 30 
476 
7,671 


1966 


29,359 
82,005 
1,387 
194,322 
14,827 
21,409 
19,033 


13,994 
NA 


14,299 
117,520 
2,822 
852 


Principal sources, 1966 


Morocco 18,365; Belgium-Luxembourg 


3,772. 
France 56,937; West Germany 24,386. 


West Germany 540; Austria 345; Italy 
269. 


France 126,209. 
France 6,814; Netherlands 4,680. 


France 17,137; West Germany 3,553. 
France 10,214; West Germany 6,365. 
Austria 7,484; West Germany 6,302. 


Austria 380; West Germany 173. 


West Germany 28,310; Austria 13,363; 
Italy 11,185. 

France 48,951; Italy 15,171. 

Italy 13,871. 

Austria 3,904; West Germany 84. 


West Germany 270; United Kingdom 158. 
France 73; Belgium-Luxembourg 15. 
West Germany 1,651. 


Italy 2,256; West Germany 561. 
France 1,030; West Germany 64. 


France 1,632; West 
Italy 957. 


West Germany 1,206. 


Germany 1,590; 


Italy 10,531; West Germany 3,139. 


Austria 57,337; Italy 28,200; West Ger- 
many 16,494. 
EE 1,380; West Germany 850; Italy 
8. 
Italy 4438; Belgium-Luxembourg 148: 
West Germany 135. 
West Germany 688; United Kingdom 177. 


Italy 13,508; Austria 5,435. 


United States 37,653; France 16,593. 
Italy 46,278. 
West Germany 146. 


West Germany 432; France 422. 
France 5,821; Austria 3,882. 


France 661. 


France 21,301; West Germany 11,390 
Italy 8,871. 


Italy 22,137; West Germany 13,307. 


E and Tobago 639; United States 
185. 


Italy 316; United States 181; Poland 127. 

West Germany 9; France 7; Netherlands 5. 

West Germany 114. 

West Germany 37. 

West Germany 247; Netherlands 84. 

France 2,843; West Germany 1,292; 
Italy 1,143. 
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Table 15.—Switzerland: Imports of mineral commodities—Continued 


Commodity 1965 1966 Principal sources, 1966 
Mineral fuels—Continued 
Hydrogen and inert rare gases. .._.-...- 58 98 West Germany 39; Norway 18; Canada 17. 
Petroleum: 
Crude and thousand tons. _ 1,209 2,353 Algeria 668; Libya 617; U.S.S.R. 582; 
partly refined. Bahrain 405. 
Refinery products: 
Gasoline. ----.----.-. do___- 1,335 1,341 France 568; Italy 370; West Germany 302. 
ae ic da Tae do___- 79 73 France 28; Italy 19; Netherlands 14. 
uel oil: 
Distillate. __._.._- do. 4,050 3,857 da 1,253; Italy 1,005; West Germany 
Residual. ________ de... 1,181 840 France 348; West Germany 327; Italy 105. 
Lubricants....-.......- do___- 71 73 Italy 16; Netherlands 12; United Kingdom 
Liquefied petroleum do 13 13 France 7 ; Czechoslovakia 3. 
gases. 
Mineral jelly and wax do... 8 7 West Germany 3; United States 2; East 
Germany 1. 
Petroleum coke and do___- 55 51 United States 30; West Germany 19. 
pitch coke. . 
Bitumen and other do...-- 233 268 France 124; West Germany 95; Italy 22. 
residues. 
Other --------------- O___- 20 NA 
Coal, petroleum, and natural do. 26 21 West Germany 7; France 6; Czechoslo- 


gas: Chemicals, not further described. 


r Revised. NA Not available. 
1 Less than 1; unit. 
2 Including rolled gold or silver. 


vakia 8. 


3 Including cast iron, sponge iron, spiegeleisen, powder, shot, grit, and pellets. 


The Mineral Industry 
of Other Areas of Africa 


By Henry E. Stipp* and Eugene R. Slatick * 
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Of the 24 countries and territories cov- 
ered in this chapter, all except Botswana, 
Ethiopia, Gambia, Guinea, Lesotho, Mala- 
wi, Spanish Sahara, and Swaziland are 
among the overseas associates of the Euro- 
pean Economic Community (EEC). Cam- 
eroon, Central African Republic, Chad, 
Congo (Brazzaville), Dahomey, Ivory 
Coast, Mauritania, Niger, Togo, and Upper 
Volta are also members of the Communau- 
té Française Afrique (CFA), for which 
the franc is the standard monetary unit. 
Where necessary for these countries, CFA 
francs have been converted to U.S. dollars 
at the rate of CFAF 245 to 247 = 
US$1.00. Monetary conversion rates for 
other countries in this chapter are: Bots- 
wana, 1 South African rand = US$1.40; 
Burundi, 87.5 Burundi francs = US$1.00; 


Ethiopia, 1 Ethiopian dollar = US$0.40; 
The French Territory of the Afars and 
Issas, 214 Djibouti francs = US$1.00; 
Gambia, 1 Gambian pound (G£) = US 
$2.80 through December 1967 and 1 G£ 
= US$2.40 thereafter; Guinea, 246.5 Gui- 
nean francs = US$1.00; Lesotho, 1 South 
African rand = US$1.40 to US$1.41; 
Malawi, 1 pound = US$2.80 until Novem- 
ber 20, 1967, and 1 pound = US$2.40 
thereafter; Mali, 245 Mali francs = US 
$1.00 until May 6, 1967, and 493 Mali 
francs = US$1.00 thereafter; Rwanda, 
100 Rwanda francs = US$1.00; Somali 
Republic, 1 Somali shilling = US$0.14; 
Sudan, 1 Sudanese pound = US$2.87; 
Swaziland, 1 South African rand = US 
$1.40. 


BOTSWANA (FORMERLY BECHUANALAND) 


The mineral industry of the Republic 
of Botswana contributed an insignificant 
share to the nation’s economy in 1967, 
but recent important mineral deposit dis- 


coveries gave hope for increased contribu- 


1 Physical scientist, Division of International 
Activities. 
2 Foreign mineral specialist (Petroleum) Divi- 
sion of International Activities. 
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tions and for possible diversification of 
the economy that consists mainly of cattle 
raising. In order to assist mineral indus- 
try development, the United Nations De- 
velopment Program approved a request 
for a $383,400 preinvestment study of in- 
frastructure required for large-scale devel- 
opment of copper and nickel deposits near 
Francistown. The Government of Botswana 
also acted to aid mineral industry devel- 
opment by passing acts to: (1) Vest 
mineral rights in Tribal Territories in 
the Central Government of Botswana; (2) 
give out water rights and provide for 
the grant of water rights and servitudes; 
and (3) amend and consolidate laws re- 
lating to mines and minerals. 


PRODUCTION 


Botswana’s mineral production continued 
the sharp decline that began generally 
in 1965. Manganese output valued at 
about $49,200 and talc valued at $11,200 
were the only minerals of commercial 
importance produced in 1967. Reportedly 
the manganese ore was produced from 
two small mines in southeastern Botswana. 


TRADE 


Botswana’s mineral commodity trade in 


Table 1.—Botswana: 
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1966 was confined to exports of manganese 
ore valued at $14,036 and asbestos valued 
at $21,193. These exports came from pre- 
viously mined stocks. Comparable 1965 
figures were manganese ore valued at $44,- 
120 and asbestos valued at $259,535. Min- 
eral commodity imports in 1966 consisted 
chiefly of iron and steel products valued 
at $2,625,000 and mineral fuels and lubri- 
cants valued at $2,646,000. The principal 
sources and destination of most mineral 
commodities in 1966 were the Republic 
of South Africa and Southern Rhodesia. 
The relationship of mineral commodity 
trade to total trade was as follows: 


Value (thousand Mineral 
dollars) commod- 
ities 
Mineral Total share of 
commod- trade total 
ities 1 (percent) 
Exports 
1965... 304 15,939 2.0 
1966______- 85 15,081 By 
Imports: 
1965_____.- NA 23,227 NA 
1966______- 5,914 26,355 22.4 
Trade balance 
965______- NA — 7,288 XX 
1966....... —5,879 —11,274 XX 


NA Not available. XX Not applicable. 
1 Values given are for only those commodities listed 
in table 2 of this chapter. 


Production of mineral commodities 


Commodity ! 1963 1964 1965 1966 1967 

Metals: 

Gold sick yn ei daa a nee troy ounces.. 142 A - eee ees. e 

Managanese ore -..--------- metric tons.. 10,775 27,795 8,815 7,000 4,258 

SUV? ccc oe oe iaa troy ounces.. Cl © AL persóni 90 derer, Dee 
Nonmetals: 

Asbestos, chrysotile...........-- metric tons.. 2,148 1,960 806 800 `... 

Tale corra e ia et iia e e A Meteo des 48 lee 726 


1 In addition to commodities listed, simple construction materials such as clay and sand and gravel are pro- 


duced, but quantitative data are not "available. 


COMMODITY REVIEW 


Metals.—Copper and Nickel.—Botswana 
Roan Selection Trust Ltd. (BRST) a 
subsidiary of Roan Selection Trust Ltd., 
announced that it would arrange new 
financing for further exploration of copper 
and nickel deposits in northern Botswana? 
Reportedly Bamangwato Concessions Ltd. 
an affiliate of BRST made much progress 
in establishing the grade and reserves of 
copper-nickel ores in the Pikwe-Selibe area 
and of copper ores in the Matsitamma 
region.* About 29 million tons of copper- 


nickel minerals containing 1.20 to 1.32 
percent copper and 1.50 to 0.66 percent 
nickel have been proved or are probable 
at Pikwe-Selibe. In the Matsitamma area 
8 million tons of copper ore averaging 
2.15 to 2.87 percent copper were proved 
or indicated. Minor quantities of silver 
were said to occur in the copper-nickel 
ore. In order to further investigate the 


3 U.S. Embassay, Gaberones. os OS 
Airgram A-326, Mar. 14, 1968 

4 Mining Journal (London) Gd on Bots- 
wana. V. 270, No. 6919, Mar. 29, 1968, p. 236. 
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Table 2.—Botswana: Foreign trade in 
selected mineral commodities 


(Exports in metric tons; imports in thousand U.S. 


dollars) 
Commodity 1965 1 1966 2 
Exports: 
Metals: Manganese ore... 4,647 874 
Nonmetals: Asbestos_.... 1,266 103 
Imports: 
Metals: 
Iron and steel semi- 
manulactures _-- NA 2,625 
Nonferrous, including 
articles thereof 
(copper, nickel, 
aluminum, zinc, 
and oni. NA 347 
Nonmetals: 
Asbestos sheets_.._.._.- NA 40 
Bricks and tiles___-_-_-- NA 45 
Cement _...---------- NA 120 
Fertilizers......_....-- NA 16 
Albus cu a oe NA 75 
Mineral fuels: 
Coal and coke. ` NA 22 
Petroleum. ...-.-.-.-- NA 970 
Diesel NA 990 
Paraffin oil... NA 124 
Lubricating oil. . _.... NA 160 
+ AN NA NA 380 


NA Not available. 

S ad Bank Review (London) October 1966, 
p. 

2 Republic of Botswana (Gaberones) Statistical 
Abstract, 1967, p. 47-51. 


potential of the deposits, BRST was build- 
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million would be required to develop 
the deposits and additional financing 
would be needed to provide water, power, 
and transportation facilities.® 


Nonmetals.—Diamond.—A number of 
kimberlite pipes were discovered about 190 
kilometers west of Francistown (near Letl- 
hakane)” by Kimberlitic Searches Ltd., 
a subsidiary of DeBeers Consolidated Mines 
Ltd. A report issued by DeBeers con- 
firmed that one of the larger pipes con- 
tained some diamonds in the top 20 feet. 
A drilling survey will be required to assess 
the significance of the discovery. At year- 
end the Government of Botswana and 
Anglo-American Corp. were studying the 
construction of a road from Serowe to 
Letlhakane to provide passage for heavy 
mining machinery and supplies needed 


to investigate mineral deposits at Letlha- 
kane.® 


Mineral Fuels.—Petroleum and Natural 
Gas.—The Alpha Exploration Co. Ltd. 
of Canada was scheduled to receive a 
government grant for petroleum and nat- 
ural gas exploration in the Kgalagadi 
District.? Bechuanaland Oil Exploration 
Ltd. and Kalahari Oil Exploration Ltd. 
of Canada also were given state grants 
to explore an area of crown lands in 


ing a pilot plant at Shashi.* It was the north and in the western Kalahari, 
estimated that between $76 to $111 respectively. 
BURUNDI 


The minerals industry of Burundi was 
restricted to a small output of tin and 
rare earth minerals although deposits of 
iron and bauxite reportedly occur in the 
nation. The value of minerals production 
was of little importance to the economy. 
Prospecting and geological surveys being 
undertaken by the European Development 
Fund and the United Nations Committee 
for Development Planning gave some hope 
for the future. The enactment of a liberal 
investment code in August 1967 could 
stimulate development of mineral deposits. 


PRODUCTION 


Official statistical data on minerals pro- 
duction were not available, but unofficial 
reports indicated that Société Minetain 
increased output of cassiterite 91 percent 
compared with that of 1966. Production 


of bastnaesite, a rare-earth mineral, in- 


creased 50 percent compared with 1966 
output. 


TRADE 


Burundi’s trade in commodities (except 
for diamonds that originated outside of 
Burundi and were reexported) was nonex- 
istent in 1965. Trade in mineral commodi- 
ties during 1966 increased somewhat; how- 
ever, it still constituted a small percentage 


5 The Standard Bank Review (Johannesburg). 
No. 577, April 1967, p. 22. 

6 Work cited in footnote 4 

7 Standard Bank Review (London). June 1968, 


p. 23. 

8 The Standard Bank Review (Johannesburg). 
No. 583, October 1967, p. 24. 

9 Standard Bank Review (London). March 
1967, p. 23. 
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of total trade as shown in the following tabulation: 


Value (thousand Mineral 
dollars) commod- 
—AMMM2>>>> RÁ ¡tios 
Mineral Total share of 
commod- trade total 
ities 1 (percent) 
Exports and 
ports: 
1965. ....... 5,667 6,083 93 
1966......... 80 3,383 20 
Imports: 
1965... iii 2,874 -.... 
1966. ....... 881 9,650 4 
Trade balance: 
1965......... +5,667 +8 ,209 XX 
1966........ +299 —6,267 XX 


XX Not applicable. 
1 Includes only those commodities listed in table 4 
of this chapter. 
Table 3.—Burundi: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1 1963 1964 1965 1966 1967 

Metals: 
Columbium-tantalum eopnceentrgte _.------------------------- 2 NA NA NA NA 
id earth concentrate (bastnaesite).--------oooooooooocoo..- jee te r 150 200 800 

in: 

Cassiterite concentrate._........_--._..-_---- long tons.. 25 22 17 49 94 
Content of eopceenttrate ------------------—-- do 16 NA 10 NA NA 
Nonmetals: Limestone- `... 360 120 150 NA NA 


r Revised. NA Not available. 
1 In addition to commodities listed construction materials such as clay and sand and gravel are produced, 
but quantitative data are not available. 


Table 4.—Burundi: Foreign trade in selected mineral commodities ! 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations or sources, 1966 
Exports: 
Metals: 
Copper and alloys, unwrought......  -...-- 50 All to Italy. 
Nonmetals: 
Diamond, value, thousands... $5,667 $460 All to United Kingdom. 
Nonindustrial 
Fertilizer materials: 
Ehospbatäe ...---.----------- mesos 2,200 AU to Italy. 
A A A Ee 120 All to West Germany. 
Imports: 
Metals: 
Iron and ateel 200. 1,451 All from Belgium-Luxembourg. 
Nonmetals: 
PIE MENS 2 ooco< aa 41 Do. 
Mineral fuels: 
Petroleum products: Lubricants ...... 212 Do. 
and greases. 


NA. Not available. 
1 Statistical Office of the United Nations. Supplement to the World Trade Annual, V. 3, 1965 and V. 8, 1966. 


CAMEROON 


The mineral industry of the Federal of producing and fabricating aluminum 
Republic of Cameroon consisted essentially and mining minor quantities of gold and 
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tin minerals. About 3 percent of the 
estimated 1967 gross national product of 
$715 million was attributed to mineral 
production. Significant events in the min- 
erals sphere were inauguration of a new 
aluminum rolling mill at Edea and con- 
struction of a dam and hydroelectric facili- 
ties to supply the aluminum industry with 
power. Three petroleum companies were 
conducting exploration. Indications of oil 
and gas were reported, but there has 
been no commerical exploitation. The Bu- 
reau de Recherches Géologiques et Min- 
ières (BRGM) was conducting several geo- 
logical studies in 1967. These included 
investigation of water in the Mount Man- 
dara area, study of basic rocks of eastern 
Cameroon and their associated metals, in- 
vestigations of magnetic anomalies near 
Poli, tectonic studies in central Cameroon, 
studies of sapphire reserves in the Mamjé 
region, and examination of a corundum 
deposit in the Nsanarakaty river.*” 


PRODUCTIÓN 


Aluminum output declined during 1966 
and 1967 from 1965 because of a de- 
crease in electric power production on 
the Sanaga River. Construction of a new 
dam and power facilities at Mbakaou 
will ensure Compagnie Camerounaise d’ 
Aluminium Péchiney-Ugine (ALUCAM) 
of a steady source of power and will 
allow an increase in aluminum production. 
Cameroon's second 5-year plan projects 
an increase to 58,000 tons per year by 
1971. Although gold output increased from 
the 1966 level, the outlook for a sub- 
stantial rise in future production was not 
encouraging because of depleted ore re- 
serves. Tin ore production during the 
last 5 years has been much lower than in 
previous years. 


TRADE 


Exported aluminum ingot, valued at 
Table 5.—Cameroon: 


Commodity ! 


Metals: 
Aluminum. -------------------- metric tons. _ 
o A wee eed ees Beets troy ounces. _ 
Tin, content of concentrate..--...-.. long tons.. 

r Revised. 


963 


$20.4 million in 1966, was the principal 
mineral commodity foreign exchange earn- 
er. Principal mineral commodity imports 
in 1966 were petroleum refinery products 
($7 million), alumina, (almost $4 million), 
and iron and steel products (more than 
$6 million). The relationship between min- 
eral and total trade during 1965 and 
1966 was as follows: 


Value (million Mineral 
dollars) commod- 
ities’ 
Mineral Total share of 
commod- trade total 
ities ! (percent) 
Exports: 
1965__________- 20.7 140.1 15 
1966_________-_- 21.1 146.2 14 
Imports: 
¡A 28.1 152.7 18 
EA 25.1 147.4 17 
Trade balance 
1965.. -2 —7.4 —12.6 XX 
1966_______-_-_- —4.0 —1.2 XX 


XX Not applicable. 
1 Includes only those commodities listed in tables 
6 and 7 of this chapter. 


COMMODITY REVIEW 


Metals. — Aluminum. — An Aluminum 
rolling mill owned by Société Camerounaise 
de Transformation de Aluminum (SOC- 
ATRAL) was constructed near the alumi- 
num smelter at Edea.’! The plant was 
scheduled to manufacture 7,500 tons of 
aluminum roofing and semifinished corru- 
gated aluminum sheetiñz. from aluminum 
ingot produced by the ALUCAM smelter. 
The European Investment Bank granted 
a $4 million loan to Société d-Energie 
Electrique du Cameroun (ENELCAM) for 
construction of a dam and reservoir on 
the Sanaga River at Mbakaou and for 
installation of an additional powerplant 


10 Mines et ‘Métallurgie (Paris). L’activité 
Miniére et Métallurgique au Cameroun en 1967. 
No. 6, June-July 1968, p. 182. 

11 U.S Embassy, Yaounde, Department of State 
FE A-148, Feb. 28, 1968, pp. 1, 3 


Production of mineral commodities 


1963 1964 1965 1966 1967 
52,913 51,507 50 , 487 48,159 48 ,324 
1,865 739 1,286 r 675 991 
25 40 40 25 51 


1 In addition to commodities listed, construction materials such as clay and sand and gravel are produced, 


but quantitative data are not available. 
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Table 6.—Camaroon: Exports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 3 
Aluminum, mainly mgot -.-------- 


Iron and steel: 
SClap EE 


Nonferrous ore and concentrates, n.e.s. - 
Nonmetals: 
Cement, lime and other building ma- 
terials. 
Clay construction materials... 


Nonmetallic minerals, crude, pes. - --.- 


Mineral fuels: 
Petroleum refinery products______._.-_- 


NA Not available. 


1965 1 


46,547 


868 


1966 ? 


46,581 


Principal destinations, 1966 


France 23,736; United States 10,336; 
Belgium-Luxembourg 5,317. 


244 Gabon 188; Nigeria 32. 


31 Belgium-Luxembourg 20; Italy 11. 
33 All to Spain. 


14 Chad 3. 
9 Central African Republic 4; Chad 3; 
Congo (Brazzaville) 2. 
98 Chad 47; Nigeria 45. 


77 Congo (Brazzaville) 42; Gabon 27. 


1 Statistical Office of the European Communities. No. 2, 1967, pp. 73-94. 
2 Statistical Office of the European Communities. No. 4, 1968, pp. 63-79. 
3 Includes unwrought and semimanufactures unless otherwise specified. 


Table 7.—Cameroon: 


Imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodit y 


Metals: 3 
Aluminum: 
Alumana 2 ---- o. 


Reen 26sec vice chew lene Seed es 
Iron and steel: 
Pig iron and ferroalloys._.__.___-- 
Steel ingots and equivalent forms... 


1965 1 


86,143 
2,736 


1966 ? 


45,528 
4,293 Belgium-Luxembourg 3,891; France 


Principal sources, 1966 


Guinea 39,275; France 3,441; Italy 
364. 
A0 France 89. 


225 All from France. 
329 All from France. 


Semimanufactures: 
Bars, rods and sections... —— 


A onune ieai long tons. - 
FAN O TR NN A 
Nonmetals: 
Abrasive, pnatural ----------------- 
Cement, lime and other building ma- 
terials. 
Clay construction materials... —— 
Fertilizer materials: Manufacture... __ 


Stone, sand and gravel____._._-_.----- 
Nonmetallic minerals, crude, n.e.S. . - - - - 


Nonmetallic mineral manufactures, Des. 
Mineral! fuels: 
Coal, coke and briquets. ..-.....-..----- 
Gas, natural and manufactured. ......- 
Petroleum: 
Refinery products. `... 


Tar, pitch and other crude chemicals 
from coal, oi] and gas and gas distilla- 
tion. 


149 
117,431 


1,373 
32,221 


187 
18,154 


129 


448 
1,056 


153,815 
41,318 


tæ 


166,685 


girs 8,171; Belgium-Luxembourg 
France 5,965; West Germany 646. 


15,224 France 14,616; Italy 495. 
1,210 France 1,090. 
1,989 France 1,671; Belgium-Luxembourg 


165. 
38,133 
2 France 20. 
1 France 1. 


6 France 6. 
157 France 155. 


100,860 France 50,282; Belgium-Luxembourg 


26,458; United Arab Republic 7,983. 


2,441 France 1,934; West Germany 343. 
14,779 France 8,528; West Germany 3,015; 
Italy 2,009. 
1,268 France 1,126; Morocco 100. 
11,190 West Germany 6,456; Spain 1,369; 


Poland 1,151. 
155 France 114; Hong Kong 32. 


464 France 464. 
839 France 400; Ivory Coast 346. 


Curacao 49,998; Italy 26,254; Algeria 
23,000. 
505 United Kingdom 501. 


1 Statistical Office of the European Communities. No. 2, 1967, pp. 73-94. 
2 Statistical Office of the European Communities. No. 4, 1968, pp. 63-79. 
3 Includes unwrought and semimanufactures, unless otherwise specified. 


4 Included with petroleum refinery products. 
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at Edea. ENELCAM supplies electrical 
power to the aluminum complex. 

Nonmetals.—Cement.—Société d'Etudes 
de la Cimenterie du Nord Cameroon (CI- 
MENCAM) planned to construct a cement 
plant at Figuil, northern Cameroon.** The 
plant will obtain limestone from a local 
deposit of 600,000 tons and from extensive 
deposits at Bidzar, 20 kilometers away. 
Numerous kaolin deposits in the vicinity 
will also be used. CIMENCAM also was 
scheduled to build a clinker grinding plant 
at Douala to produce 110,000 tons of 
cement per year. 
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Mineral Fuels.—Petroleum.— Société 
d’Etudes et de Recherches des Petroles 
du Cameroun (SEREPCA) investigated 
a 4,870-square-kilometer offshore area and 
a 5,540-square-kilometer area onshore.*® 
Mobil Exploration Equatorial Africa was 
granted an exploration permit covering 
3,150 square kilometers offshore near the 
Cameroon-Nigeria border. During 1967 the 
company conducted seismic surveys which 
confirmed the presence of two structural 
anomalies. Gulf Oil Co. of Cameroon 
was granted a prospecting permit on 5,759 
square kilometers inland. 


CENTRAL AFRICAN REPUBLIC 


The only significant mineral commodity 
mined during 1967 was diamond, the value 
of which was equal to about 12 percent of 
the estimated gross national product 
of $126 million. A negligible quantity 
of gold was recovered as a byproduct 
of diamond mining. Uranium prospecting 
was centered at Bakouma, 600 kilometers 
east of Banqui. 


PRODUCTION 


Diamond production decreased 3.6 per- 
cent from that of 1966, chiefly owing 
to lower recovery by mining companies. 
The share of diamond mined by small 
groups of Africans and individuals in- 
creased from 86 percent in 1966 to 91 
percent in 1967, with the mining com- 
panies accounting for the remainder.” 


TRADE 


Mineral exports, chiefly diamond, rose 
14 percent in value, from $14.4 million 
in 1965 to $16.5 in 1966. Exports of 
all commodities to areas outside the Cent- 
ral African Economic and Customs Union 
increased from $26.4 million in 1965 to 
$30.8 million in 1966. 

Imports of mineral commodities de- 
creased in value from $3.6 million in 
1965 to $3.1 million in 1966. Principal 


Table 8.—Central African Republic: 


Commodity ! 


Metals: Gold. troy ounces. _ 
Nonmetals: ` Uuamond --------- carats.. 


1963 


96 
402,364 


mineral commodity imports were petroleum 
refinery products ($1.7 million), iron and 
steel products ($0.5 million), and cement, 
lime, and building materials (about $0.5 
million). Imports of all commodities in- 
creased 12 percent to $30.7 million com- 
pared with $27.4 million in 1965. 


COMMODITY REVIEW 


Metals. —Uranium.—The French Atomic 
Energy Commission was investigating a 
deposit at Bakouma, 600 kilometers east 
of Bangui.'? Exploitation of the deposit 
was expected to start in 1968 and to 
continue for about 20 years. Annual pro- 
duction was scheduled at 100,000 tons 
of ore equivalent to 300 tons of uranium 
metal. Two hundred persons were em- 
ployed at the operation including 24 tech- 
nical personnel. A French and Central 
African Republic agreement was negotiated 
for construction of a chemical leaching 
plant near Bakouma.*? An industrial com- 
plex costing about $10 million was planned. 


12 U.S. Embassy, Yaounde. Department of 
State Airgram A-122, Dec. 28, 1967, p. 1. 


13 Mining Annual Review (London). May 
1968, p. 324. 

14Mining Journal (London). V. 270, No. 
6920, Apr. 5, 1968, 5 


. 265. 
15 International Financial News Survey. V. 20, 
No. 1, Jan. 12, 1968, p. 8. 
16 Mineral Trade Notes. V. 65, No. 4, 
Apr. 1968, pp. 35, 36. 


Production of mineral commodities 


1964 1965 1966 1967 


75 23 48 
442,281 536,810 539,935 520,628 


1 In addition, construction materials such as clay and sand and gravel were probably produced, but quanti- 


tative data was not available. 
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Table 9.—Central African Republic: 
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Foreign trade in selected mineral commodities 


(Metric tons unless otherwise specified) 


1966 2 


552 , 451 


304 


148 
5 


Principal sources or destinations, 1966 


Israel 203,302; United States 193,358; 
nited Kingdom 69,609. 
Ship’s stores. 


France 147. 
France 5. 


France 3. 
Franee 2,315; Belgium-Luxembourg 


France 1; Netherlands 1. 
France 1. 


France 45. 

Congo (Kinshasa) 10,174; 
6,236; West Germany 1 ,970. 

France 64; West Germany 42. 

West Germany 728; France 473. 

France 153. 


France 


Commodity 1965 ! 
Exports: 
Nonmetals: Diamond.........carats.. 509,545 
Mineral fuels: Petroleum refinery prod- 1,267 
ucts. 
Imports: 
Metals: 
IN _..222.---2-- eee 291 
COPPE sanean le a is 10 
Iron and steel: 
Pig iron and ferroalloys....... 3 
Bemimanufactureng. 3,500 
¡AA IN 5 
e WEE EE long tons.. (3) 
LC a o ais 1 
Nonmetals: 
Abrasives, natural. -.-.-.----------- 20 
Cement, lime, and other building 15,753 
materials. 
Clay construction materials... —— 96 
Fertilizer materials: Manufactured.. 2,377 
Nonmetallic mineral manufactures. _ 28 
Other crude munerals ..----------- 2,571 
Mineral fuels: 
Gas, natural or manufactured. ._...- 264 
Petroleum refinery products....... 35,706 


Tar, pitch, and other crude chemi- 
cals from coal, oil and gas distil- 
lation. 


portuguese Guinea 4,854; Portugal 
49 e 


270 France 210; Ivory Coast 59. 
82,082 Venezuela 13,297; Curacao 12,994; 
Spain 2,198. 
7 France 7. 


1 Statistical Office of European Communities. No. 7, 1966. 


2 Statistical Office of European Communities. No. 
3 Less than 34 unit. 


A 350-kilometer road to connect Bakouma 
with Mobaye also was envisaged. 


Nonmetals.— Diamond.—European- 
controlled companies carried out explora- 


6, 1967. 


tion along the Lobaye river seeking 
deposits of sufficient size to permit the 
use of large dredges to recover diamond,” 
but through yearend only small deposits 
had been discovered. 


CHAD 


The mineral output of Chad was limited 
to the recovery of natron, salt, rhyolite 
and limonite near Hadjer el-Bigli, granite 
near Fort Archambault, and gravel near 
Bongar. Some natron was exported, the 
other commodities were consumed locally. 
Deposits of columbite, tin, and tungsten 
occur in the Tibesti region but were 
not being mined in 1967. Noncommercial 
-quantities of crude oil reportedly occur 
in the Tibesti mountains and in the vicinity 
of Tekro. Mining of natron for export, 
the only mineral activity upon which a 
value could be placed, contributed 0.2 
percent to the gross domestic product 
estimated at $254 million. 


17 Mining Journal EE 


PRODUCTION AND TRADE 


Natron valued at about $453,000 was 
the only mineral of commercial signifi- 
cance in Chad. Small quantities of salt, 
rhyolite, limonite, granite, clay, and sand 
and gravel were mined, but except for 
salt the quantities produced were not re- 
corded. 

Chad’s trade in mineral commodities 
consisted principally of natron exports val- 
ued at $176,000 in 1966 compared with 
1965 exports valued at $256,000. Principal 
mineral commodity imports have been pet- 
ro'eum refinery products ($4.4 million in 
1966 compared with $6.3 million in 1965) ; 


V. 270, No. 


6920, Apr. 5. 1968, p. 265 
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iron and steel semimanufactures ($857,000 UDEAC countries, which was considered 
in 1966, compared with $822,000 in substantial. 

1965); and cement, lime, and building 

materials ($545,000 in 1966 compared COMMODITY REVIEW `° 

with $598,000 in 1965). Petroleum re- 


finery product reexports in 1966 were mer | ; 
valued at $151,000 as compared with Maya-Kebbi limestone deposits to deter 


AN f mine if they were suitable for lime manu- 

o reexports valued at $963,000 in facture. It was concluded that these de- 
Exports éf all commodities totaled $237 posits were too small, widely scattered, 

million in 1966, compared with $27.2 SPO of low quality for large-scale e 

million in 1965, while all commodity im- pioitanon: 

ports were valued at $29.7 million in 


1966 and $31.1 million in 1965. These 18 United Nations. Report of the ECA 


) Sc of | 
total trade values exclude trade with other %ission 1966, EE Cooperation in Centra 


Nonmetals.—Studies were made of the 


Table 10.—Chad: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
NEO TEE 25,000 6,757 7,100 6,500 8,600 
Salt and natron- ..-------------------------- NA NA NA NA 8,000 


NA Not available. 


Table 11.—Chad: Foreign trade in selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1 1966 2 Principal sources or destinations, 1966 
Exports: 
Metals: 
Scrap nonferrouS. ..........---.-- y A 
Nonmetals: Natron 6,271 3,985 All to Nigeria. 
Mineral fuels: 
Petroleum refinery products_.._._... 5,723 3,339 Ships’ stores 3,339. 
Imports: 
Metals: ? 
II .--------------------- 59 5 All from France. 
SO HD usaba aia 8 6 Do. 
Iron and Steel: 
Pig iron and ferroalloys. ..-..- 4 5 Do. 
Semimanufactures.....-.--.-.-- 2,802 3,002 France 2,326; Belgium-Luxembourg 412; 
West Germany 202. 
¡e A IA 6 5 All from France. 
AEN 1 Do. 
Nonmetals: 
Abrasives, natural..........._..-- 4 4 Netherlands 8. 
Cement, lime, and other building 6,802 7,896 France 4,034; West Germany 3,668. 
materials. 
Clay construction materials... —— 68 129 France 62; West Germany 50; Italy 17. 
Fertilizers, manufactured.__.___...- 489 1,185 France 1,185. 
Nonmetallic minerals, crude, n.es_- 3,746 3,112 East Germany 992; Portuguese Guinea 
Nonmetallic mineral manufactures. _ 37 31 France 24; West Germany 3. 
Mineral fuels: i 
Gas, natural or manufactured.. ---- 175 146 United States 83; France 50. 
Petroleum refinery products. ..._..- 39,689 29,534 Curacao 13,145; United States 8,021; 


Nigeria 2,299. 


1 Source: Statistical Office of the European Communities. No. 7, 1966, pp. 84-101. 
2 Source: Statistical Office of the European Communities. No. 6, 1967. pp. 83-93. 
3 Includes unwrought and semimanufactures, unless otherwise specified. 
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CONGO (BRAZZAVILLE) 


The mineral industry of Congo (Brazza- 
ville) contributed only about $1.5 million 
to the gross domestic product estimated 
at $174 million. The foremost products 
were crude petroleum, lead-zinc-copper ore, 
cassiterite, and gold. 

Significant developments in the indus- 
try included discovery of a high-grade 
iron ore deposit estimated to contain over 
400 million tons, completion of the nation’s 
first cement plant, continued progress on 
the potash mine at Saint Paul and on 
ancillary facilities. 

Research was being conducted by the 
Congolese Mining Bureau on diamond dis- 
coveries north of Yaya, on lead sulfide 
mineralization in the Kouilou district, and 
on chromite indications in the Chaillu 
Mountains. Soviet technicians were eval- 
uating gold and diamond occurrences in 
the Mayombe plateau and the Chaillu 
Mountains. 


PRODUCTION AND TRADE 


Data on production of mineral com- 
modities were not available for 1967; 
it was estimated that copper output in- 
creased somewhat compared with that of 
1966, while lead and zinc ore output 
reportedly was less than in 1966 because 
of lower world marke: prices. Tin output 
apparently was about the same as in 
1966. A small quantity of limestone was 
probably produced for the cement plant, 
scheduled to begin operating in early 
1968. Crude petroleum production was 
down about 12 percent below that of 
1966 because of continuing depletion of 


the limited reserves at the Point Indienne 
field. 

Exports of diamond, which entered the 
country through illicit channels, continued 
to represent the principal source of foreign 
exchange from mineral commodities. Al- 
though value from this source was less 
than in 1965, it contributed substantially 
to the nation’s favorable balance of trade 
in minerals and sizably reduced its overall 
unfavorable balance as shown in the fol- 
lowing tabulation: 


Value (thousand dollars) Mineral 


commod- 
Mineral Total ities’ 
commod- trade share of 
ities 1 total 
(percent) 
Exports: 
1968 oo bes 22,032 46,804 47.1 
1966. ._..-- 17,204 43,181 39.8 
Imports 
1965...... r 8,978 r 64,709 13.9 
1966. ..-..-. 8,977 69,563 12.9 
Trade balance: 
965_____- +13 ,054 — 17,905 XX 
1966. ..--.- +8,227 — 26,382 XX 


XX Not applicable. r Revised. 
1 Includes only those commodities in tables 13 and 


14 of this chapter. 

In addition to diamond, other important 
mineral commodities exported in 1966 
were crude oil ($862,000) and nonferrous 
ore and concentrates ($730,000). 

Principal mineral commodities imported 
in 1966 included petroleum refinery prod- 
ucts ($4,108,000), iron and steel semi- 
manufactures ($2,557,000) and cement, 


lime, and other building materials— ($958,- 
000). 


Table 12.—Republic of Congo (Brazzaville): Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1 1963 1964 1965 1966 1967 
Metals: 2 
COP DOR 2 dei r 831 NA 68 356 e 400 
A te troy ounces. _ r 570 r 1,102 2,727 4,080 NA 
DEE 330 2,169 e 2,800 2,648 e 2,200 
cl KI Ee long tons. - 34 44 3 48 
KT EE 713 5,060 6,900 6,178 e 6,000 
d ee 
0 AA A II EE Bobo elt too e Dë eet eee E e 
Minera! fuels: Ge 
Petroleum, crude. --------------------- 109,217 82,506 70,987 61,922 e 54,300 


e Estimated. r Revised. 


1 In addition construction materials such as clay and sand and gravel are probably produced, but quantita 


tive data are not available. 


2 Metal content of marketable ore or concentrate produced, except for gold which is in the form of fine metal 


recovered in mining. 


3 The Statistical Bulletin of the International Tin Council. V. 12, No. 5, May 1968, p. 9. 
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Table 13.—Republic of Congo (Brazzaville): Exports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1 1966 ? Principal destinations, 1966 
Metals: 
Iron and steel: 
SCD ee a 1,016 968 All to Italy. 
Semimanufactures.-.-..-..--.---... 9 4 All to France. 
ET EE IÓ 5 6 All to Italy. 
Y AV 2 | A A A e r tee aot 
Nonferrous ore and concentrate. ___.__. 16,687 12,721 U Kingdom 7,173; West Germany 
5,508. 
Nonferrous scrap. -------------------- 43 103 Ivory Coast 52; West Germany 32. 
Nonmetals: 
Diamond, gem...-... value, thousands. - $19,957 $15,170 Ge $7,391; United Kingdom 
Mineral fuels: Setz 
Petroleum: 
Le te TEEN 71,001 65,182 Sege 56,150; Belgium-Luxembourg 
9. t 
Refinery products- .-------------- 7,253 11,103 Ships’ stores. 
Minerals, crude, unspecified.._._...-- 11 150 All to ships’ stores. 


1 Statistical Office of the European Communities. No. 7, 1966, pp. 149-170. 
2 Statistical Office of the European Communities. No. 6, 1967, pp. 59—73. 


Table 14.—Republic of Congo (Brazzaville): Imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


‘Commodity 1965 1 1966 ? Principal sources, 1966 
Metals: 
RON, REEL SE 263 221 France 215. 
EE 57 30 France 28. 
Iron and steel: 
Pig iron and ferroalloys..._...---- 10 100 France 100. 
Semimanufactures: 7 
Bars, rods, and sections... 3,827 4,908 ir 2,493; West Germany 959; Italy 
Plate, sheet and strip and hoop. 5,539 4,188 France 2,098; Belgium-Luxembourg 
Rails and accessories._________ 3,513 884 France 876. 
Tubes, pipes and fittings. ....- 2,262 1,289 France 1,016; U.S.S.R. 128. 
Other... ee ee se Ee ds 63 97 ree 80; U.S.S.R. 9; West Germany 
Total ee o taa 15,204 11,366 
Led. coc ae 18 10 France 9; West Germany 1. 
A bees long tons.. 6 4 France 4. 
LMC ore te oad 7 10 France 10. 
Nonmetals: 


Abrasives, natural_______.....-.-.---- 133 26 France 26. 
Cement, lime, and building materials... 44,060 44,392 U.S.S.R. 31,634; France 8,362; Belgium- 
Luxembourg 2,028. 


Clay construction materials. ........... 251 331 West Germany 175; France 148. 
Fertilizer materials: 
Natiiral oes ici sets 722 2,295 France 2,295. 
Manufactured__._---------------- 5,522 7,067 France 6,761. 
Stone, sand and gravel --------------- 37 212 Italy 111; France 20. 
Sulfur and pyrite--------------------- 160 135 France 135. 
Nonmetallic minerals, crude, unspecified. 2,269 3,375 Senegal 1,983; United Arab Republic 
1,000; France 266. 
Nonmetallic mineral manufactures. - - - - - 116 82 France 62; West Germany 7. 
Minera] fuels: 
Coal, coke and briquets- -------------- 187 123 France 123. 
Petroleum refinery products.._...-...---- 89,569 111,406 Curacao 36,981; Italy 25,698; Iran 
11,264; Venezuela 10,911. 
Gas, natural and manufactured. .._._..-.. 616 605 France 314; Ivory Coast 281. 
Tar, pitch, and other crude chemicals 3 6 France 6. 


from coal, oil, and gas distillation. 


1 Statistical Office of the European Communities. No. 7, 1966. pp. 149-170. 
2 Statistical Office of the European Communities. No. 6, 1967. pp. 59-73. 
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COMMODITY REVIEW 


Metals.—Copper.—The Société de 
M’Passa (S.M.P.) intensified research on 
methods of separating copper minerals 
from lead-zinc-copper ore mined in the 
Pool district, southwest of Mindouli.** 

Gold.—Crude gold was recovered by 
panning and with the help of small tables 
at Dimonika and Kakamocka in the Koui- 
lou district and at Kelle and M’Boma 
in the Equator district. Some was pur- 
chased by local jewelery makers, and 
the remainder was cast into ingots and 
stored at the treasury. 

Iron Ore.—At yearend 1966 a deposit 
was discovered in Zanaga that reportedly 
contained over 400 million tons of high- 
grade ore.” Technicians from the Euro- 
pean Economic Community were prospect- 
ing the deposit located 198 kilometers 
from the Gabon border and 200 kilometers 
northwest of Brazzaville. 

Lead and Zinc.—Reserves of the S.M.P. 
deposit southwest of Mindouli at yearend 
1966 was 4,000 tons of proved ore and 
7,000 tons of probable ore containing 
50 percent mixed lead and zinc and 
42 to 46 percent copper. 

Tin.—Compagnie Métallurgique et Min- 
ière produced cassiterite from Moufaumbi 
River gravels in the district of Madingo- 
Kayes.** The company proposed to double 
production by exploiting large surface 
areas and installing a plant to concen- 
trate tin minerals containing wolframite. 


Nonmetals.—Cement.—At the close of 
1967 a cement plant in the Loutété region, 
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149 kilometers west of Brazzaville was 
nearing completion and was to begin op- 
erating in March 1968.78 Annual produc- 
tion of 80,000 tons of cement will be 
utilized partly by domestic consumers (50,- 
000 tons) and partly by other countries 
of the UDEAC customs union. Limestone 
deposits in the Loutété region were esti- 
mated at 700 million tons. 

Potash.—Development of the deposit at 
Saint Paul about 45 kilometers northeast 
of Pointe-Noire continued. Mining was 
planned to start on a 3-meter thick sylvin- 
ite bed containing 35 percent (K:O) at 
a depth of about 300 meters.” This bed 
extends over an area of about 900 hec- 
tares. Two other beds 2 meters thick, 
lying at a depth of about 290 meters 
contain 20 percent K:O, and these beds 
cover an area of about 2,000 hectares. 
Reserves were estimated at 35 million 
tons of K20 equivalent. The World Bank 
and the European Investment Bank 
granted loans totaling $39 million to the 
Compagnie des Potasses du Congo (CPC) 
for development of the mine and asso- 
ciated projects. The project calls for 
mining 500,000 tons per year of potash, 
refining the crude ore to commercial grade 
potassium chloride, and transportation of 
the product to the terminal near Pointe 
Noire for export. Mine production was 
scheduled to begin in early 1969. A new 
wharf capable of handling ships of 65,- 
000-ton capacity and a short railroad spur 
line will be constructed as part of the 
project. 


DAHOMEY 


In 1967, as in the past several years, 
there was no recorded mineral production 
in the Republic of Dahomey. Mineral 
prospecting continued, but no discoveries 
were reported. Geophysical surveys made 
in conjunction with oil exploration have 
indicated the presence of a coastal basin 
containing about 13,000 feet of sediments. 
Dahomey’s 1967 gross national product, 
was estimated at $175 million. 


TRADE 


Dahomey’s trade pattern in 1966 was 
similar to that in previous years. Iron 
and steel scrap was the major mineral 
commodity export (value $23,000); re- 


exports of petroleum refinery products were 
valued at $20,000. Principal mineral com- 
modity imports were petroleum refinery 
products ($1,452,000), iron and steel semi- 
manufactures ($1,289,000), and cement, 


19 Industries et Travaux d’Outremer (Paris). 
No. 165, August 1967, p. 753. 

20 Work cited in footnote 19. 

21 International Financial News Survey. V. 
18, No. 51, Dec. 23, 1966, p. 433. 

22 Work cited in footnote 19. 

23 International Financial News Survey. V. 
20, No. 15, Apr. 19, 1968, p. 126. 

24 Mining Magazine. Exploitation of Congolese 
Potash Deposits. V. 118, No. 2, Feb. 1968, pp. 
126, 127, 129. 

25 International Bank for Reconstruction and 
eens Press Release No. 67/1, Jan. 9, 
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lime, and other building materials ($1,- 
142,000). The country’s trade balance con- 
tinued to be unfavorable, but there was 
an improvement in the 1966 balance for 
mineral commodities as shown in the fol- 
lowing tabulation: 


Value (thousand Mineral 
dollars) commod- 
— ities’ 
Mineral Total share of 
commod- trade total 
ities 1 (percent) 
Exports 
1965_.__._- 44 13,639 0.3 
1966. ..-...-. 72 10,473 T 
Imports: 
1966252... 5,642 34,395 16.4 
966______- 4,623 33 ,473 13.8 
Trade balance: 
965__._.-- — 5,598 —20,756 XX 
1966. ...... — 4,551 — 23,000 XX 


XX Not applicable. 
1 Values given are for only those commodities listed 
in tables 15 and 16 of this chapter. 


Table 15.—Dahomey: 
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COMMODITY REVIEW 


Nonmetals.—Cement.—In June _ the 
Government signed an agreement with 
French private interests to form a new 
company, Société des Ciments du Dahomey 
(SCD), in which the Government would 
have a 25-percent initial share and an 
option to increase its share to 50 percent. 
SCD is to build a 100,000-ton-per-year 
plant at Cotonou to make cement from 
imported clinker. Previous plans to build 
a cement plant near the limestone deposits 
at Pobe have been abandoned as unec- 
onomical. 

The Governments of Dahomey and Togo 
and French private interests have agreed 
to jointly study the limestone deposits 
at Toffo, near Alloda, in Dahomey, and 
at Aveta in Togo, to determine which 


Exports of selected mineral commodities 


(Metric tons) 


Commodity 1965 1 1966 2 Principal destinations, 1966 
Metals: 
Aluminum. cuca ratas eses 15 Ivory Coast 12; Togo 2. 
Iron and steel: 
O EE r 2,002 1,160 Italy 1,160. 
Semimanufactures____...._.....-- 294 20 France 8; Central African Economic and 
Customs Union 8. 
¡AAA A d 7 A. 
Nonferrous metals, neg... rq 23 France 10; Belgium-Luxembourg 10. 
Nonmetals: 
OE lime and other building ma- 27 11 Togo 8; Nigeria 3. 
terials. 
Clay construction materials... 10 10 Ivory Coast 8. 
Fertilizers, manufactured..-.-......-.-.. EA senses 
Nonmetallic minerals, crude, unspecified- 15 64 Niger 53. 
Nonmetallic mineral manufactures. - - - - - 16 30 Nigeria 30. 
Mineral fuels: 
Gas, natural and manufactured....-.... 13 2 Togo 2. 
Petroleum refinery products_.___.__.-- 246 81 Togo 56; Nigeria 12; Niger 9. 


r Revised. NA Not available. 


1 Statistical Office of the European Communities. No. 1, 1967, pp. 29-46. 
2 Statistical Office of the European Communities. No. 8, 1967, pp. 150-162. 


of the deposits will be more feasible to 
develop. Clinker made from the selected 
deposit will then be used in the Cotonou 
plant. 

Dahomey’s cement industry will be fur- 
ther developed through a special fund 
supported by a $0.80-per-ton tax on im- 
ported cement which is expected to pro- 
vide $120,000 per year. 

Mineral fuels.—Petroleum.—Late in the 


year, Union Oil Co. of Dahomey, a wholly 
owned subsidiary of Union Oil Co. of 
California, began drilling the first explora- 
tory oil well in the country. The well, 
in 90 feet of water and 13 kilometers 
offshore, is about 29 kilometers southeast 
of Cotonou. The nearest commercial oil 
production is about 240 kilometers away 
in Nigeria. Union Oil acquired its 3.7- 
million-acre concession in 1964. 
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Table 16.—Dahomey: 
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Imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


1966 2 


Principal sources, 1966 


Commodity 1965 1 
Metals: 3 
Aluminum... 2 eee 79 
A ere A NE 65 
Iron and steel: 
Pig iron and ferroalloys. ...._.....- 49 


Steel ingots and equivalent forms... 
Semimanufactures: 


Bars, rods, and sections. ...... 3,128 
Plate, sheet and strip...-..-..--- 3,532 
Other corri lo ese 1,201 
Total coil 7,861 
¡e Y AMA A 20 
VT long tons. - 
Kat, TEE 
Nonmetals: 
Abrasives, natural- --.---------------- 1 
Cement, lime, and other building ma- 59,720 
terials. 
Clay construction materials... 688 
Fertilizers, manufactured_....---.-..-.-- 1,932 
Stone, sand and grave -------------- 409 
Sulfur and pnvrite -------------------- 11 
Nonmetallic minerals, crude, unspecified. 9,740 
Nonmetallic mineral manufactures...... 22 
Mineral fuels: 
Coal, coke and briquets.. -..--- 
Gas, nautral and manufactured ......-. 271 
Petroleum refinery products. ....-...-.- 51,251 


Tar, pitch, and other crude chemicals.. - 


34 France 33. 
6 France 6. 


France 1,591; Belgium-Luxembourg 254. 
Belgium-Luxembourg 2,579; France 581. 
708 France 594; West Germany 52. 


France 6; West Germany 5; Belgium- 
Luxembourg 2. 
1 France 1. 


France 3. 
France 11,927; Poland 10,422. 


564 France 454; West Germany 73. 

France 2,110; Belgium-Luxembourg 508. 
France 9. 

14 France 14. 

Senegal 7,209; United Kingdom 611. 
France 18; Nigeria 7. 


2 France 2. 
236 Spain 109; France 44; Nigeria 38. 
Mora 12,729: Iraq 10,591; Italy 


26 United Kingdom 20; France 6. 


1 Statistical Office of the European Communities. No. 1, 1967, pp. 29-46. 
2 Statistical Office of the European Communities. No. 8, 1967, pp. 150-162. 
3 Includes unwrought and semimanufactures unless otherwise specified. 


ETHIOPIA 


The mineral industry continued to play 
a minor role in Ethiopia’s economy, al- 
though a new petroleum refinery will help 
reduce foreign exchange expenditures. The 
mineral industry’s contribution to the GNP, 
estimated at $1.6 billion in 1967, was 
less than 1 percent. Petroleum explora- 
tion continued (four companies had con- 
cessions), but no oil was found. To en- 
courage mineral prospecting, the Govern- 
ment recently published a compendium 
of Ethiopia’s mineral resources.” 


PRODUCTION AND TRADE 


In general, mineral production in 1967 
declined slightly as compared with that 
of 1966. In 1967, a production figure 
for limestone was available for the first 
time in several years. 

Salt continued to be the major mineral 
commodity export with a value of $485,- 
000 in 1966 as compared with $270,000 
in 1965. Principal mineral commodity im- 
ports in 1966 were petroleum refinery 


products valued at $10.6 million ($9.4 
million in 1965) and iron and steel semi- 
manufactures valued at $6.3 million ($2 
million in 1965). As shown in the fol- 
lowing tabulation, Ethiopia’s balance of 
trade continued to be unfavorable in both 
mineral commodities and total trade: 


Value (million Mineral 
dollars) commod- 
ities’ 
Mineral Total share of 
commod- trade total 
ities 1 (percent) 
Exports: 
Joeb --..-- 0.4 r 113.2 r 0.4 
1 AAN .5 107.6 .5 
Imports 
1965..-.-....-. 17.5 r 150.8  r11.6 
Jop, 18.9 161.7 11.7 
Trade balance: 
EEN —17.1 * —87.1 XX 
1966_________- —18.4 -~ —54.1 XX 
r Revised. XX Not applicable. 


1 Values given are for only those commodities listed 
in table 18 of this chapter. 


26 Jelene, Danilo A. Mineral Occurrences of 
rica Ministry of Mines, Addis Ababa, 1966, 
pp. 
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Table 17.—Ethiopia: 
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Production of mineral commodities ! 


(Metric tons unless otherwise specified) 


Commodity ? 1963 1964 1965 1966 1967 
Metals: 
E WEE troy ounces.. e 27,300 e 27,300 24,236 421,256 ¢21,000 
Manganese ore, shipments___.____-__..-_--_-- 33,496 33,248 NA NA NA 
Platinum, placer. -_-..-..-.-.--- troy ounces. - e 180 e 180 353 r 318 282 
Nonmetals: 
Cement. ooo... thousand tons. . 34 44 96 r 165 150 
FeldsDar= 2020 cues AE dE dias e 500 e 10,000 NA WE RE 
GyYDSUM EE EE NA e 4,000 e 2,500 r 5,000 6,103 
CE A O AN e 500 e 500 e 200 e 7,000 7,540 
Lime == o a Se 14,887 4°6,000 ++: 4,000 26,909 22,837 
Limestone. _._....--_---_-_-_-_-_--- ee eee NA NA NA NA 132,033 
Salt. ss o oe thousand tons.. 1255 1205 4 188 r 570 260 
Mineral fuels: 
Petroleum refinery products: 
Gasoline... thousand 42-gallon barrels.. -22222 ---- ee ee eee eee eee eee 296 
Jet luelé cian Nee, e Le GE EE 10 
Distillate fuel ol. lee. tana, ess: told OS 301 
Residual fuel ol. COn. usar. esa Et vara NA 
Liquefied petroleum gas. -.._-.-.-.-.- EE, ` techne E E a A Ze 3 
Asphalt and other. lte eege wakicwied: E, sett: 18 
e Estimate. r Revised. NA Not available. 


1 Includes Eritrea. 


1 In addition to commodities listed, Ethiopia has produced small quantities of asbestos, barite, copper ore, 
lead ore, iron ore, mica, pumice, sulfur, and various construction materials, but quantitative data are not 


available. 
3 U.S. imports. 
4 Data are for years ending September 10. 


COMMODITY REVIEW 


Nonmetals.—Cement.—During 1967 the 
Government announced that it planned 
to have a 200,000-ton-per-year cement 
plant in operation in 1972, the end of 
the third 5-year development plan. The 
plant would be the fourth in the coun- 
try; the existing three plants have a total 
capacity of 180,000 tons per year. 

The Ethiopian cement market and the 
availability of raw materials were being 
studied during the year by the Canadian 
office of De Leuw, Cather and Co., a 
United States firm. 

Potash.—The Ralph M. Parsons Co., 
Los Angeles, Calif., continued to develop 
the sylvinite deposit at Musley, near Dal- 
lol, in the Danakil Depression in north- 
eastern Ethiopia. More than 2,000 feet 
of drift had been cut in the sylvinite 
beds by the end of 1966.27 The main 


ore deposit is up to 10 meters thick 
and contains up to 52 percent sylvite. 


Mineral Fuels.—Ethiopia’s first refinery, 
at Assab, began operations in April, about 
a year behind schedule. The 10,000-barrel- 
per-day plant, built with technical and 
financial assistance from the U.S.S.R., is 
owned and operated by the Government- 
owned Ethiopian Refining Company. Out- 
put is expected to satisfy most of Ethiopia’s 
requirements for refined products. The 
refinery’s staff totals 550, including 40 
to 50 Soviet technicians who will remain 
for varying periods of time to train Ethio- 
pian refinery personnel.”® Storage facilities 
total about 380,000 barrels for both crude 
oil (6 tanks) and refined products (52 
tanks). 

27 Holwerda, J. G., and Hutchinson, R. W. 
Potash Bearing Evaporites in the Danakil Area, 
Ethiopia. Economic Geology, V. 63, No. 2, 
March-April 1968, p. 128, 138. 


28 The Ethiopian Trade Journal V. 5. No. 1, 
July, 1967, p. 42. 


Table 18.—Ethiopia: 
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Foreign trade in mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations and sources, 1966 
Exports: 
Metals: 
Iron and steel geren... 108 55 Japan 30; Italy 25. 
Nonferrous gerap. e 1,000 103 Italy 72; United Kingdom 11. 
Nonmetals: 
Clay construction materials.......- 82 4 Tanzania 2; Sudan 1. 
Gypsum and limestone. ........--.- 554 12 French Somaliland 11; Kenya 1. 
Na lisis ron 79,503 165,523 Japan 138,640; Malaya 10,656. 
Imports: 
Metals: 
Aluminum. .--------------------- 352 488 Kenya 104; Italy 101. 
Copper sooo ewes oe eee 42 28 Italy 23; Belgium 2. 
Iron and steel: 
Pig iron and ferroalloys._ ...... 8 51 U.S.S.R. 50. 
Semimanufactures: 
Eeer 3,405 2,442 Italy 727; Belgium 591; France 308. 
Plate and sheet. -...-...- 17,355 18,279 Japan 14,353; Belgium 1,562. ` 
Hoop and strip....-...-.-..- 274 152 Bulgaria 89; West Germany 44. 
Tubes, pipes, and fittings.. 3,322 7,751 Israel 3,070; Italy 1,361. 
Wire AAA A 2,454 3,759 Belgium 1,793; Italy 1,186. 
Rails and accessories.....- 630 636 Italy 200; France 109; Belgium 106. 
Castings and forgings. ....- 394 143 on 38; Italy 25; United Kingdom 
Votals aitor: 27,884 33,162 
Nonferrous metals, neng... 1,000 2,310 Italy 2,209. 
Nonmetals: 
Abrasives, natur __.__-....-.-- 580 168 Italy 80; Iran 67. 
Chemical, inorganic......-.....-..-. 1,680 825 Netherlands 376; Italy 288. 
Clay construction material. .......- 1,280 1,973 Italy 895; Yugoslavia 336; West Germany 
206; Czechoslovakia 202. 
Lime, os and other construction 28,120 6,204 Israel 2,764; Yugoslavia 1,820. 
materials. 
Stone, dimension. .............--- 85 88 Italy 52; Yugoslavia 36. 
SUMP AA ck eee tee 3 AU from Norway. 
Nonmetals, n.e.s_....-.--.------- 13,965 3,606 Iran 2,236; United States 830. 
Mineral fuels: 
Coalo e ee Bt 7,776 9,125 Poland 8,740. 
Petro- thousand 42-gallon barrels.. r1,072 2,101 Iran 1,300; Saudi Arabia 287. 
leum refinery products, unspecified. 
Tar, pitch, and other crude chemicals 161 230 West Germany 62; France 60. 
from coal, oil, and gas distillation. 
Sita do ate tel dal aia 397 Unspecified 200; United Kingdom 189. 
e Estimate r Revised. 


THE FRENCH TERRITORY OF THE AFARS AND ISSAS 
(FORMERLY FRENCH SOMALILAND) 


There was no recorded production of 
mineral commodities in the French Terri- 
tory of the Afars and Issas through 1967. 
However, small quantities of construction 
materials such as clay, sand, and gravel 
probably were extracted for local use. 
The last reported minerals production was 
in 1957 when the Compagnie des Salines 
de Djibouti closed their sea salt plant. 


Trade in mineral commodities was con- 
fined to imports consisting principally of 
petroleum refinery products ($750,000), 
cement, lime and building materials, 
($201,000), and crude and partly refined 
petroleum ($98,000). Total mineral im- 
ports were valued at $1.2 million com- 
pared with imports of all commodities 
valued at $23.1 million. 
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Table 19.—The French Territory of the Afars and Issas (French Somaliland): Imports 


of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 ! 1966 Principal sources, 1966 
Metals: 
Iron and steel: 
` Gd and forgings, unworked.... 1,080 368 Belgium-Luxembourg 154; Japan 148. 
onmetals: 
Cement, lime and other building ma- 15,691 10,682 U.S.S.R. 8,280; United Arab Republic 
terials. 1,071; France 978. 
Nonmetallic minerals, crude, unspecified- 466 652 Italy 592. 
Mineral fuels: 
Petroleum: 
Crude and partly refined.........- 1,694 2,544 Nonspecified 2,512. 
Refinery products. --.------------- 14,453 25,697 Nonspecified 24,987. 


1 Statistical Office of the European Communities. No. 8, 1966, pp. 57-65. 


GAMBIA 


Gambia had no recorded mineral pro- 
duction in 1967. The most significant 
event relating to the mineral industry 
was the issuance of revised Gambian laws 
regulating minerals and mining, providing 
for exploitation and exploration of Gam- 
bia’s continental shelf, and extending its 
territorial sea and contiguous zone. The 
laws became effective on July 1, 1966. 

Trade in mineral commodities in 1966 
was confined mainly to imports of iron 


Table 20.—Gambia: 


and steel semimanufactures valued at 
$368,000, cement valued at $179,000, pet- 
roleum refinery products valued at $100,- 
000, and manufactured mineral fertilizers 
valued at $68,000. Imports of all com- 
modities were valued at $12.4 million. 
Exports of mineral commodities consisted 
of remelted refined copper valued at $518,- 
000. Exports of all commodities totaled 
$17.2 million in 1966. 


Foreign trade in selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 } 
Exports: 
Metals: 
Copper: 
Unwrought. . 152 
Wrought. -_.__._---_- 339 
Mt ia see ee: 360 
Metals: 
Aluminum. -2-2-22 9 
Iron and steel: Semimanufactures. 1,623 
Nonmetals: 
OMONt ase eee eee 8,752 
Fertilizers, manufactured_......... ----. 
Mineral fuels: 
Petroleum produeta ------------ 2,383 


1966 2 Principal sources or destinations, 1966 


Finland 356; Switzerland 254. 


Japan 1,255; United Kingdom 423. 


All from United Kingdom. 
All from West Germany. 


All from United Kingdom. 


1 Statistical Office of the United Nations. Supplement to the World Trade Annual. 1965, V. III, pp. 320-324. 
2 Statistical Office of the United Nations. Supplement to the World Trade Annual. 1966, V. III, pp. 330-834. 


GUINEA 


Activity in Guinea’s mineral industry 
in 1967 centered on mining and devel- 
oping bauxite deposits and on alumina 
production; no iron ore has been mined 
since the end of 1966. Diamond mining 
in 1967 probably continued on the same 
scale as in past years, but no data were 
available; a Belgian firm reportedly as- 
sisted the Government of Guinea in some 
sectors of the diamond industry. The min- 
eral industry’s share of the 1966 GNP, 


estimated at $290 million, was estimated 
at 15 to 20 percent. 


PRODUCTION AND TRADE 


Production of both bauxite and alumina 
rose slightly in 1967. As in the past 
several years, the Government of Guinea 
did not release production figures for dia- 
mond. Information on Guinea’s trade is 
incomplete. 
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Table 21.—Guinea: 


(Metric tons unless otherwise specified) 


Production of mineral commodities 


Commodity ! 1963 1964 1965 1966 1967 
Metals: 
Aluminum 
Bauxite. ----..------ thousand tons. - 1,664 1,678 1,870 1,609 1,639 
Alumuna ----------------- _.-. 480,035 484,350 522,142 525,310 529,980 
Iron ore._....-....----:.-.thousand tons. . 662 908 755 e 1,600 -...-.-.-- 
Nonmetals: 
Diamond: 
Gem... carats.. 222,000 320,568 e 21,000 e 21,000 NA 
Industrial. do. 232,000 351,166 e 51,000 e 51,000 NA 
e Estimate. NA Not available. 


1 In addition to commodities listed, gold, simple construction materials, and clay products were also pro- 
duced, but quantitative data on output were not available. 
2 Sales on tender; not necessarily true indigenous output. 


3 Exports. 
Table 22.—Guinea: Foreign trade in mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1965 1966 Principal destinations and sources, 1966 
Exports: 
Metals: 
Aluminum: 
Alumina ------------- 511,198 520,218 NA. 
Baute .---------------- 244,042 NA 
Irn A ena naeia 715,528 338,345 NA. 
Imports: 
etals: 
Alummnum. ------------------ NA 487 United States 471. 
Iron and Steel: 
Fig ICON ansia ión 195 NA 
SBemirmanufacturen 4,356 1,766 France 952; Belgium 661. 
Nonmetals: 
Cement, e and other building 8,602 25,748 France 20,786; West Germany 3,634. 
materials. 
Clay and clay produets 385 1,486 France 811; Yugoslavia 625. 
Fertilizers, manuifactured .--.--- 4,467 2,977 West Germany 1,980; United States 
682; France 315. 
Stone, sand, and gravel 22,800 NA 
Nonmetals, neg... 601 13 All from France. 
Mineral fuels: 
Petro- thousand 42-gallon barrels.. 196 e200 NA. 


leum refinery products. 


e Estimate. 

Sources: United Nations. Supplement to the World Trade Annual. V. 3 (Africa), 1965 and 1966 editions. 
Natural Environment Research Council, Institute of Geological Sciences, Mineral Resources Division (Lon- 
don). Statistical Summary of the Mineral Industry, World Production, Exports and Imports, 1961-66. 


COMMODITY REVIEW Government, 49 percent) continued devel- 
opment work at the Boké bauxite deposits, 


Metals. —Aluminum.—Bauxite produc- which rank among the world's largest 


tion in 1967 was from the Kimbo mine 
of Compagnie International pour la Pro- 
duction de lAlumine (FRIA) and the 
Tamara Island mine of Harvey Alumi- 
num, Inc. FRIA’s production (1,617,000 
tons) was converted into alumina; Har- 
vey's (22,000 tons) was exported to com- 
pany facilities in the Virgin Islands. Ap- 
parently no bauxite was mined at Kassa 
Island. 

Compagnie des Bauxites de Guinée 
(Halco Mining, Inc., 51 percent; Guinea 


high-grade bauxite deposits. Operations are 
expected to begin by 1969 or 1970 at 


an annual rate of 5 million tons. Devel- 
opment costs are estimated at a minimum 
of $30 million. The deposits are about 
145 kilometers from the coast; the Gov- 
ernment is to provide the necessary port, 
railroad, and townsite facilities. | 
The Aluminum Company of America 
(Alcoa) and Alcan Aluminum, Ltd., ob- 
tained interests in the Boké deposits by 
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acquiring some of Harvey’s shares in Halco 
Mining, Inc., late in 1966 and early 
in 1967, respectively. The major holders 
of the Halco consortium as of yearend 
1967 were Harvey (51 percent) and Alcan 
and Alcoa (17.5 percent each); smaller 
shares are held by Montecatini Edison, 
S.P.A., Pechiney-Ugine, and Vereinigte 
Aluminum Werke, A.G. Alcan and Alcoa 
each agree to buy 1.2 million tons of 
bauxite annually for 5 years and 1.4 
million tons annually for the next 15 
years. 

Iron Ore.—Société Miniére de Conakry 


977 


ceased operations at yearend 1966 because 
the Government would not permit it to 
obtain foreign exchange to buy new equip- 
ment. The company’s marketing position 
had been handicapped throughout most 
of its operations because the ore has 
a relatively low tenor (53 percent iron) 
and contains comparatively large amounts 
of oxides of aluminum, chromium, and 
nickel. The Government reportedly was 
considering taking over the mine and 
operating it with technical aid from the 
U.S.S.R. and other East European coun- 
tries. 


IVORY COAST 


The Ivory Coast's most important min- 
erals continued to be diamond and manga- 
nese. Diamond output declined during 
1967, but an increase in world diamond 
prices maintained the value level. Man- 
ganese production dropped because of low 
world market prices. There is a possibility 
that the country’s mineral industry will 
be expanded to include iron ore. Less 
than 1 percent of the GNP, estimated 
at $1 billion in 1966, comes from the 
mineral industry. 

The United Nations Special Fund and 
Société d'Etat pour le Dévelopment Min- 
ière de la Côte d'Ivoire (SODEMI), the 
State-owned company, continued prospect- 
ing for a variety of minerals, but no 
major discoveries were reported. SODEMI 
permitted work on a small gold deposit 
on one of its concession areas in the 
Issia region on an experimental basis. 
Output was so small, however, that the 
company was undecided whether it would 
continue the experiment. 


PRODUCTION AND TRADE 


Production in 1967 was valued as fol- 
lows: Diamond, $3.6 million, about the 
same as during the past several years; 
manganese, $2.9 million, down from $3.7 
million in 1966 and $3.8 million in 1965; 
cement, $7.3 million; petroleum products, 
$16.6 million, using imported crude oil 
valued at about $11 million. 

Based on value, the chief mineral ex- 
ports in 1966 continued to be diamond 
($3.4 million) and manganese ($3.8 mil- 
lion). There was a slight change in the 
pattern of mineral imports in 1966 as 
compared with 1965. In 1966 crude oil 
became the principal mineral import, at 


$10.9 million compared with $3.6 mil- 
lion in 1965, as the Abidjan refinery 
began operation. Concurrently, refined 
product imports in 1966 decreased to 
$2.6 million from $9.4 million in 1965. 
Imports of iron and steel semimanufactures 
were valued at $8.9 million in 1966, 
slightly higher than in 1965. Imports of 
cement, lime, and dimension stone totaled 
$5 million, the same as in 1965. The 
country’s balance of trade continued to 
be favorable for total trade but unfavor- 


able in the mineral sector, as shown 
in the following tabulation: 
Value (million Mineral 
dollars ) commod- 
—— ities’ 
Mineral Total share of 
commod- trade total 
ities 1 (percent) 
Exports 
IO ici ds 8.8 277.2 3.2 
1966_____.___- 9.7 310.5 3.1 
Imports: 
1965... 31.1 r 236.2 13.2 
1966... 33.2 257.6 12.9 
Trade balance: 
96 ss e —22.3 r -+41.0 XX 
1966__....___- --23.5 +52.9 XX 
r Revised. XX Not applicable. 


1 Values given are for only those commodities listed 
in table 24 and 25 of this chapter. 


COMMODITY REVIEW 


Metals.—Iron Ore.—During 1967, Pick- 
ands Mather & Company held discussions 
with the Ivory Coast Government re- 
garding the rights to mine iron ore south- 
west of Man. The deposit, one of about 
five discovered by SODEMI, contains an 
estimated 400 million tons of ore assaying 
about 40 percent iron. Pickands Mather 
reportedly was willing to invest about 
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Table 23.—Ivory Coast: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Columbium-tantalum concentrate 
kilograms - . 1,0 1,500 1,100 20: e 
Manganese ore. ____________-___-__----- 139, 063 186, 425 179,785 176,186 149,433 
Nonmetals: 
Cemento .--------------- thousand Gong. eg ee, .--------- 107 256 
Diamond 
Eege EE carats.. 62,659 120,163 118,985 110,292 œe 105,495 
Industrial. . -...-.-..-.-.-..- do.... 117,000 80,108 79,323 73,528 e 70,330 
Total atras RE do... 179,659 200,271 198,308 183,820 175,825 
Mineral fuels: 
Petroleum refinery products: 
Gasoline. 
thousand 42-gallon abbas seats A ya Mas eth ie 1,183 1,251 
Kerosine and jet fue A A Ee, A 535 579 
Distillate fuel oil. ....._._....-- doses auna ainia ` E 1,242 1,341 
Residual fuel ol ---.----- e e EE EE 1,397 1,516 
Liquefied petroleum gas...... Nee ` deeg ` GE ere 71 106 
Total e ie dO cs sacan. aussi. ideas 4,428 4,798 
e Estimate. 
Table 24.—Ivory Coast: Exports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1965 1 1966 1 Principal destinations, 1966 
Metals: 
AluminuM o ooo 221 224 Upper Volta 76; Niger 46; Togo 386; 
Mali 30. 
A A eke esi 3 2 All to Niger. 
Iron and steel: 
SOTA aires ee da cl 7,091 6,320 Japan 3,379; Spain 2,120; Italy 701. 
Semimanufactures._.........-..-- 554 614 Mali 280; Niger 96; Upper Volta 92. 
¿E eo te os ok ee a eee 157 251 da ae Belgium-Luxembourg 59; 
taly 40. 
Manganese ore and concentrate. .____- 170,524 177,028 United States 65,205; West Germany 
27,790; United Kingdom 25,260; 
Spain 20,060. 
Nonmetals: 
Abrasives, Datural ------------------ Ze ADAN 
DigMOnG 23nd cee ois aed carats.. 204,084 178,215 Mainly to France. 
Cement, lime, and dimension stone-_ - - -_- 241 1,346 Upper Volta 1,220; Mali 121. 
Clay produets --------------------- 36 41 Upper Volta 33; Mali 6. 
Fertilizer materials, manufactured.._...-. 279 465 Upper Volta 269; Cameroon 147. 
Nonmetallic minerals, crude, Dep... 3,750 4,762 Upper Volta 4,756. 
Mineral fuels: 
Coal, coke and briquets- -------------- 13 30 All to France. 
Petroleum refinery products. -......-..- 104 227 Mali 124; Nigeria 60. 


1 Office Statistique des Communautés Européenees, Côte d'Ivoire. No. 7, 1966, pp. 50-79, and No. 8, 1967, 


pp. 93-121. 


$60 million in a preliminary processing 
plant in Man, a pipeline to transport 
the ore to San Pedro, and a pelletizing 
plant in San Pedro. The annual output 
of the operation would be about 2 million 
tons. 


Manganese.---Operations at Compagnie 
de Mokta, the country's only manganese 
producer, slowed down in 1967 because 
of low world market prices. A descrip- 


tion of the Grand Lahou deposit and 


the mining operation was published during 
the year.”® 


Nonmetals.—Cement.—A second cement 
company, Société des Ciments d’Abidjan, 
began production in February 1967 and 
produced 121,000 tons by yearend. The 
other cement company, Société Ivoirienne 


29 Metal Bulletin. No. 5248, Nov. 14, 1967, pp. 
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Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1 1966 ! Principal sources, 1966 
Metals: 
ALUMINUM ois oo ee eee See 578 1,866 EE 1,104; France 
65. 
CODDGF 4.62.6) econo eS tee a 160 113 France 111. 
Iron and steel 
DOPED A ee ee eet 27 4 NA. 
Pig iron and ferroallovg 17 14 All from France. 
Steel ingots and equivalent forms... (2) 2 France 1; Sweden 1. 
Semimanufacetures 46,365 46,456 France 30,943; Belgium-Luxembourg 
11,598; West Germany 3,009. 
Lead, all forma -------------------- 97 74 France 59; Belgium-Luxembourg 13. 
INTC WEEN 1 1 All from France. 
Silver, platinum. _-.....--- troy ounces.. 32,151 (3) Do. 
AAA ee eee eee long Gong - 12 9 Do. 
MINO a ida ae re 27 41 France 34; U.S.S.R. 4. 
Metallic ores, nen... 2 NA 
Nonferrous metals, pen... 2 1 All from France. 
Nonmetals: 
Abrasives, natural. ....-.-.------.- 123 296 France 290. 
Cement, lime, and dimension stone. ..-. - 260,827 272,970 Norway 68,431; Yugoslavia 51,299; 
West Germany 33,046; France 
28,904; Senegal 27,005. 
Clay produets ---------------2------ 2,606 3,205 France 1,910; West Germany 842; 
Italy 437. 
Fertilizer materials: 
Natural. ee Sere ee 516 128 France 69; Belgium-Luxembourg 59. 
Manufactured__.____._..-.--_---- 19,420 26,315 France 9,010; West Germany 8,398; 
eg UE Dora 5,792; Italy 
KC) 
ge EEN 19,936 26,443 
Iron pyrites, upntoagte. 10 14 All from France. 
Sand, gravel, and crushed rock. .......- 2,375 6,586 France 5,685; Italy 871. 
Nonmetals, crude, pen... 23,346 29,453 SECH 20,561; France 4,820; Algeria 
Nonmetallic mineral, manufactures. - - - - 449 323 France 252; West Germany 40. 
Mineral fuels: 
Coal, coke, and brioueta 275 233 France 82; West Germany 59; Nether- 
lands 51; Belgium-Luxembourg 31. 
Petroleum, crude. ___..__.-_..-.-.---- 198,558 616,293 Algeria 398,111; Gabon 218,181. 
Petroleum refinery products. .._..-.---- 265,971 25,976 Venezuela 10,828; France 10,162; Italy 


ME, 
1 Office Statistique des Communautés Européenes, Cóte d'Ivoire. No. 7, 1966, pp. 50-79 aed No. 8, 1967 


pp. 93-121. 
2 Valued at $1,000. 
3 Valued at $3, 000. 


de Ciments et Matériaux, began operations 
in 1966. Both firms produce cement from 
imported clinker. 

Diamond.*®—The country’s principal 
diamond producer, Société Anonyme de 
Recherches et d’Exploitation Miniéres en 
Côte d'Ivoire, accounted for about 86 
percent of the 1967 diamond output. Dur- 
ing the year the company treated 645,- 
385 cubic meters of gravel averaging 0.23 
carat per cubic meter. Société Diamanti- 
fére de Cóte d’Ivoire, ranking second 
in production, accounted for about 13 
percent of 1967 output and was able 
to treat low-grade gravels (0.15 carat 
per cubic meter) because it had installed 
new grinding equipment and modified its 


treatment plant. Société Miniére des Ban- 
damas, ranking third in diamond mining, 
corrected the mechanical difficulties that 
had hampered its operations. Its output 
in 1968 is expected to be several times 
larger than the 3,027 carats it produced 
in 1967. 


Mineral fuels.—Petroleum.—The Abid- 
jan refinery processed about 5 million 
barrels of crude oil in 1967, its second 
year of operation, producing 4.8 million 
barrels of products. The refinery has satis- 
fied most of the country's requirements 


for petroleum products. 


30 Mining Journal (London). Mining Annual 


Review. May 1968, p. 322. 
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LESOTHO (FORMERLY BASUTOLAND) 


The value of diamond produced in 
the Kingdom of Lesotho, the only re- 
ported mineral product of the nation, 
continued to increase reaching a new 
high in 1967. The Government passed 
a bill designed to attract industries to 
Lesotho to exploit and develop its mineral 
deposits. Titled the Mining Rights Act 
of 1967, the legislation established govern- 
mental administrative procedures necessary 
to obtain exploration and mining con- 
cessions. In February the Lesotho and 
United States Governments signed an In- 
vestment Guaranty Agreement to provide 
United States investors with risk guarantees 
for new investments in Lesotho. In June 
the Government established the Lesotho 
National Development Corp., a semiau- 
tonomous body, to promote and develop 
industry. As in previous years large num- 
bers of Lesotho nationals were employed 
by mines in the Republic of South Africa. 
In 1966 there were an average 56,740 
laborers employed in South Africa’s min- 
eral industry. These workers earned ap- 
proximately $13.7 million which repre- 
sented a large source of foreign exchange 
for Lesotho. 


PRODUCTION AND TRADE 


The recovery of alluvial diamonds by 
native diggers was the only recorded min- 
eral industry activity. Production in 1967 
increased to 21,737 carats valued at $1,- 
434,848, compared with 12,506 carats val- 
ued at $976,087 in 1966. 

Lesotho has recently started to compile 
trade statistics on a more reliable basis; 
however, the figures cannot be accepted 
as completely accurate.* Export of mineral 
commodities in 1965 consisted of diamonds 


complete data was available) were valued 
at $6.6 million. Imports of mineral prod- 
ucts in 1965 consisted chiefly of petro- 
leum refinery products valued at $938,- 
000. The value of all commodities im- 
ported in 1965 totaled $24.5 million. 


COMMODITY REVIEW 


Nonmetals.—Diamond.—In October the 
Government of Lesotho and Rio Tinto 
Zinc Corp. announced an agreement 
whereby Rio Tinto would prospect the 
diamond deposit at Letseng-la-Terai north- 
eastern Lesotho to determine the feasibility 
of mining on a large scaie.** After the 
prospecting period of 2 to 3 years, a 
company could be formed in Lesotho 
by Rio Tinto to operate the mine, con- 
struct roads and an airstrip and provide 
other associated services. The company 
would pay a 15-percent diamond sales 
tax and a 50-percent profit tax. A Leso- 
tho Government agency would have the 
option of acquiring 25 percent of the 
company’s shares at par. The agreement, 
which would be in effect for at least 
25 years, provided for the training of 
Lesothos by Rio Tinto and the establish- 
ment of a diamond cutting and polishing 
industry. 

The number of diamond buyers active 
in Maseru rose from 5 to 14. Reportedly 
the Kau kimberlite pipe, discovered re- 
cently, could be the third richest in the 
world 7 

A 601.25 carat diamond found in the 
Maluti diggings at Letseng-la-Terai was 


sold in June reportedly for $649,600.* 


31 U.S. Embassy, Maseru. State Department 
Airgram A-11, Oct. 27, 1966, 6 pp. 

32 Bureau of Mines. Mineral Trade Notes. V. 
65, No. 2, February 1968, p. 9, 10. 


valued at $876,400. All commodities ex- ee EE Bank Review (London). April 
ported in 1965 (the only year for which 34 Work cited in footnote 32. 
Table 26.—Lesotho: Production of mineral commodities 
Commodity ! 1963 1964 1965 1966 1967 
Diamond 
A hee eee ce eee carats.. 585 726 2,777 8,367 4,682 
Industrial. `, do..- 1,887 4,384 4,599 9,138 17,055 
Total: io a ae te do___- 2,472 5,110 7,876 212,506 21,787 


1 Export and production figures are theoretically the same except for a small undetermined quantity which 


is smuggled out of the country. 


2 Data does not add to total shown because of independent rounding. 
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MALAWI 


Mineral production in Malawi continued 
to be limited to building materials. In 
1966, the latest year for which production 
data are available, 43,972 tons of cement 
was produced (31,493 tons in 1965) and 
37,429 cubic meters of stone was quarried 
(37,700 cubic meters in 1965). Cement 
was produced by the Nyasaland Portland 
Cement Co. at Changalumi, near Zomba. 
Clay was also mined, but the amounts 
were not recorded. The mineral industry 
contributed very little to the GNP, esti- 
mated at $207 million in 1966, and no 
mineral exports were reported. The chief 
mineral imports in 1966 were, by value, 
iron and steel semimanufacturers, $761,- 
000, and fertilizers, $546,000. 

By yearend 1967 more than 80 percent 
of the country was mapped geologically 
at a scale of 1:100,000. Geochemical stud- 


Table 27.—Malawi: 


les were made of sediments in waterways 
in areas where mapping was in progress, 
and several significant nickel, chromium, 
and columbium anomalies were found.’ 

There were no reports in 1967 regarding 
earlier plans to develop the 54-million- 
ton bauxite deposit on the Lichenya Plat- 
eau. Exploitation apparently depends upon 
construction of a railroad to the deposit, 
and on the building of an hydroelectric 
station on the Zambezi River at Cahora 
Bassa, about 290 kilometers away. 

In January, London and Rhodesian 
Mining Company obtained prospecting 
rights at Kangankunde Hill, where mona- 
zite has been found. The ore within 
100 feet of the surface is estimated at 
294,321 tons and contains 5.58 percent 
high cerium monazite and 17.90 percent 
strontianite. 


Foreign trade of selected mineral commodities 


(Metric tons unless otherwise spedified) 


Commodity 


1965 


1966 Principal sources or destinations, 1966 


=xports: 
Metals: 


Copper, alloys unwrought and re- 363 
fined 


Iron and steel, pig iron-....-....... 5,346 `... 
Nonmetals: 
Other crude minerals. .......-..-...- TEN ius 
mports: 
Metals: 
dor plates, sheets, strip and 128 362 All from United Kingdom. 
tubes. 
Copper, alloys, worked and bars, 87 20 Do. 
wires, etc. 
Iron and steel, semimanufactures. . - 2,174 3,301 United Kingdom 1,922; Japan 723; 
Belgium 384. 
Nonmetals: 
Cement and building products_ ` 788 385 All from United Kingdom. 
Clay, brick refractory products__... ------ 200 Do. 
Fertilizers, manufactured____.___-_- 18,658 10,313 Kee Kingdom 8,114; West Germany 
,199. 
Mineral fuels: thousand 42-gallon barrels e 453 e 454 


Petroleum products. 


e Estimated. 


NA Not available. 


Sources: Statistical Office of the United Nations, Supplement to the World Trade Annual. V. 3, 1965 and 
966 editions, pp. 442-447, and pp. 448-456, respectively. 


MALI 


The mineral industry of Mali contri- 
uted a negligible amount to the 1967 
ross national product estimated at about 
312 million. Although a number of min- 
ral deposits reportedly occur, few have 
n developed commercially, principally 
ecause of the lack of adequate trans- 
ortation facilities. In September the Inter- 


national Development Association (IDA) 
approved a credit equivalent to $9.1 mil- 
lion for the rehabilitation and moderniza- 
tion of Mali’s railways. Société Nationale 
de la Recherche Miniére (SONAREM), 
a government agency, with assistance of 


35 Mining Journal (London). Mining Annual 
Review. May 1968, p. 311. 
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Soviet technicians continued to search for 
exploitable mineral deposits. Soviet tech- 
nicians also were constructing a 50,000- 
ton-per-year cement plant at Diamou, 
scheduled for completion in 1969. The 
Bureau de Recherches Géologiques et Min- 
ieres (BRGM) conducted water well in- 
vestigations and mapping studies of Mali.* 


PRODUCTION AND TRADE 


Gold was produced in the Kenieba 
area by local villagers. Figures on quantity 
were unavailable; however it was thought 
that production was minor. About 2,500 
tons of marble was produced in the Bajou- 
labe area. This was approximately the 
same quantity as produced in 1966. An- 
nual salt production reportedly is about 
3,500 tons, but local officials cannot con- 
firm this figure. 

Mali’s trade in mineral commodities 
was characterized mainly by imports of 
petroleum refinery products valued at 
about $2.3 million in 1966 (about $2.5 
million in 1965) and iron and steel semi- 
manufactures valued at almost $1.0 mil- 


Table 28.—Mali: 
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lion in 
1965). 

Negligible exports of mineral products 
consisted chiefly of crude nonmetallic min- 
erals valued at $146,000 in 1966 ($139,- 
000 in 1965). The relationship of mineral 
trade to trade in all commodities during 
1965 and 1966 was as follows: 


1966 (almost $1.8 million in 


Value (thousand Mineral 
dollars) commod- 
—— ities’ 
Mineral Total share of 
commod- trade ? total 
ities 1 (percent) 
Exports: 
1965______- 156 15,706 1.0 
1966_______ 219 13,100 1.7 
Imports: 
1965_____._. 5,592 42,916 13.0 
1966_._____ 4,931 35,950 13.7 
Trade balance: 
1965....._.. —5,436 —27,210 XX 
1966______. —4,712 — 22,850 XX 


XX Not applicable. 

1 Includes only those commodities listed in tables 
28 and 29 of this chapter. 

2 Includes only trade under control of customs 
service; does not include imports of equipment for 
various aid projects and substantial uncontrolled 
trade with neighboring countries. 


Exports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1 
Metals: 
Iron and steel: 
o A Sage 28 
Semimanufactures__........------ 110 
Nonmetals: 
Cement, lime, and other building ma- 61 
terials. 
Nonmetallic minerals, crude, n.e.s...... 1,110 
Mineral fuels: 
Petroleum refinery produects.....-....- 1,731 


1966 ? Principal destinations, 1966 


3 All to Senegal. 
24 All to Mauritania. 
Upper Volta 725; Niger 298. 
32 All to Mauritania. 


1 Statistical Office of the European Communities. No. 9, 1966, pp. 27-40. 
2 Statistical Office of the European Communities. No. 4, 1967, pp. 35-45. 


COMMODITY REVIEW *” 


Metals.—Bauxite.—About 800 million 
tons of 43 percent aluminum oxide (Ale 
Os) occurs on the Mandingue plateau 
near Bamako. 

Gold.—Studies by SONAREM with the 
help of Soviet technicians have indicated 
alluvial reserves chiefly in the Yanfolila 
and Kéniéba areas. Studies of gold in 
rock deposits has indicated commercially 
exploitable reserves. 

Manganese.—In the region of d’Ansonga 
investigations have revealed a reserve of 
3.5 million tons of good quality ore. 


Nonmetals.—Diamond.—Selection Trust 
Limited, which has been prospecting in 
the Kéniéba region for the last 3 years, 
failed to find commercial deposits and 
indicated that it will relinquish its pros- 
pecting permit. 

Kaolin.—Clay mined from deposits in 
the Yanfolila region is used in a ceramic 
plant located at Bamako. 


36 Industries et Travaux d’Outremer, Bureau 
de Recherches Géologiques et Miniéres (Paris). 
Programme D’ Activitiés 1967. No. 162, May 
1967, p. 406. 

37 Industries et Travaux d’Outremer (Paris). 
No. 172, March 1968, p. 217. 
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Imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 ! 1966 2 Principal sources, 1966 
Metals: 3 
Aluminum... ooo 49 96 France 52; Ghana 17. 
COD A EE 11 3 All from France. 
Iron and steel: 
O O A ee, oi 29 65 France 45; U.S.S.R. 10. 
Semimanufactures__._._....--.--- 7,579 5,450 France 1,846; Mainland China 1,678; 
U.S.S.R. 1,083 
Lead E 4 1 All from France. 
Md dla de long tons. - 1 1 Do. 
PE a A ea Be eS 10" iaa 
Nonmetals: 
Abrasives, natural- ooo oo o. 2 All from France. 
Cement, lime and other building ma- 34,823 39,032 U.S.S.R. 19,089; United Arab Republic 
terials. 13,397; Poland 4,900. 
Clay construction materials... 504 182 Bulgaria 103; West Germany 64. 
Fertilizers, manufactured- coco. 75 France 75. 
Stone, sand and gravel--.-------------- 74 106 United Arab Republic 100. 
Nonmetallic minerals, crude, unspecified. 15,279 20,854 Poland 10,165; Algeria 8,739; France 874. 
Nonmetallic mineral manufactures_....- 2 11 China (mainland) 6; France 4. 
Mineral fuels: 
Coal, coke and briquets. .--.-_--------- 98 37 France 20. 
Gas, natural and manufactured... - _--_- 360 259 France 146; Ivory Coast 97. 
Petroleum: 
Crude and partly refined._......-- De ay feet oer 
Refinery products. --------------- 72,380 74,439 Senegal 33,844; Ivory Coast 18,356. 


1 Statistical Office of the European Communities. No. 9, 1966, pp. 27-40. 
2 Statistical Office of the European Commuuities. No. 4, 1967, pp. 35-45. 
3 Includes unwrought and semimanufactures unless otherwise specified. 


Phosphate.—A deposit of 20 million 
tons occurs about 100 kilometers north 
of Bourem. The French Fund for Aid 
and Cooperation has granted a loan for 
studying the feasibility of building an 
industrial complex to produce superphos- 
phate. 


Salt.—A reserve of 23 million tons of 
excellent quality salt occurs near Taoudenit 
about 795 kilometers north of Tombouc- 
tou. The possibility of using the salt 
for establishing industrial plants to produce 
products such as sodium hydroxide and 
chlorine was being studied. 


MAURITANIA 


Mining of iron ore, virtually the only 
commercial mineral produced in the Islam- 
ic Republic of Mauritania (a minor quan- 
tity of salt is also produced), contributed 
about 41 percent of the gross national 
product estimated at $133 million in 1967. 
Mauritania ranked second after Liberia 
among African iron ore exporters and 
among the ten largest producers in the 
world. Société des Mines de Fer de Mauri- 
tanie (MIFERMA) paid almost $6.2 mil- 
lion in taxes to the Government of Mauri- 
tania, about 27 percent of Government 
tax revenue. Although iron ore exports 
supplied a large part of Mauritania’s for- 
eign exchange earnings, sales of copper 
concentrates from a mine recently opened 
near Akjoujit, and shipments of rare earth 
mined at Bou Naga should soon supple- 
ment income from iron ore. 


PRODUCTION AND TRADE 


MIFERMA increased iron ore output 
4 percent compared with that of 1966. 
Mining of the F’Derik deposit, initiated 
early in 1966, was largely responsible 
for the production rise. Salt output was 
reportedly small, probably attaining a level 
of production about equal to that of 
1965. 

The export of iron ore, which con- 
stituted 99.6 percent of the value of 
all mineral commodity exports, mainly 
was responsible for Mauritania’s favorable 
balance in minerals and total trade. 

Imports in 1966 consisted chiefly of 
iron and steel semimanufactures valued 
at $1.4 million and petroleum refinery 
products valued at $1.2 million. The re- 
lationship of minerals trade to trade in 
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all commodities is shown in the following 
tabulation: 


Value (million Mineral 
dollars) commod- 
ities’ 
Mineral Total share of 
commod- trade total 
ities 1 (percent) 
Exports: 
Loeb `, 54.1 57.6 93.9 
1966_________- 64.4 69.2 93.1 
Imports: 
1965______-__- 2.8 23.8 11.8 
1966_________- 3.3 22.4 14.7 
Trade balance: 
966 2.223566 sia +51.3 +33.8 XX 
Läpp +61.1 +46.8 XX 


XX Not applicable. 
1 Includes only those commodities listed in tables 
81 and 32 of this chapter. 


COMMODITY REVIEW 


Metals.—Copper.—Société des Mines de 
Mauritanie (SOMIMA) was founded in 
March to mine the Guelb el Moghrabin 
deposit located near Akjoujit.?* The SOM- 
IMA consortium consists of Charter Con- 
solidated (47 percent); Mauritanian Gov- 
ernment (23 percent); French mining in- 
terests (19 percent); and Société Financi- 
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oping an open pit mine and associated 
facilities. Proved reserves total 8 million 
tons of copper oxide averaging 2.58 per- 
cent copper and 20 million tons of copper 
sulfide containing 1.51 percent copper. 
The oxide ore also contains 0.1 ounce 
per ton gold, while the sulfide ore averages 
0.035 ounce of gold per ton. SOMIMA 
plans to export up to 50,000 tons per 
year of concentrates beginning in 1970. 
The mine will employ 400 workers and 
90 foreign supervisors. 

Iron Ore.—Société des Mines de Fer 
de Mauritanie (MIFERMA) shipped more 
than 7.4 million tons of ore from its 
open pit mines near Fort Gauraud.® Iron 
ore reserves in the Fort Gouraud area, 
reportedly among the largest in the world, 
were placed at 200 million tons in the 
principal ore body.* Three other deposits 
with comparable reserves occur at Rouessa 


Hamariat, Tazadit, and Azouazile. The 
38 Mining Magazine. Mauritania's Vast 
118, No. 4, April 1968, p. 


al Wealth. V. 
39 Skillings | V. 57, No. 5, 
Feb. 3, 1968, 


40 The Scuth African Mining and Engineer- 


Mining Review. 


national rcent). The com- ing Journal (Johannesburg). Mauritania: New 
ère Internationale (11 percent). The Source of Minerals. V. 79, No. 3918, Mar. 8, 
pany plans to invest $60 million in devel- 1968, p. 538 
Table 30.—Mauritania: Production of mineral commodities 

Commodity 1 1963 1964 1965 1966 1967 
Metals: Iron ore thousand metric tons.. 1,678 5,080 6,284 7,157 ¢ 7,448 
Nonmetals: Salt: 0000000... metric tons. - 600 600 600 NA 

e Estimated. 


1 In addition to commodities listed, construction materials such as gypsum, clay, and sand and gravel are 


produced, but quantitative data are not available. 


Table 31.—Mauritania: 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1 1966 2 Principal destinations, 1966 
Metals: 
Iron and steel: 
Ore and thousand tons.. 5,961 7,135 United Kingdom 1,596; France 1,455; 
concentrate. Italy 1,3 
FAD A A es ees 1,250 1,285 Italy 1 ,135; Spain 150. 
Semimanufactures.--------------- SB: es Sie 
ly | WEE EN 1 1 All to France. 
Other nonferrous metals  ------ 1 Do. 
Nonmetals: 
Nonmetallic minerals, crude, unspecified - 195 3,700 Congo (Brazzaville) 3,007; France 480 
Congo (Kinshasa) 171. 
Mineral fuels: 
Petroleum refinery products. ......---- 2,892 5,962 


Gas, natural and manufactured.......-. 


Ship's stores 3,851; not specified 1,591; 
France 260. 
2 All to Spain. 


1 Statistical Office of European Communities. No. 9, 1967, pp. 54—61. 
2 Statistical Office of European Communities. No. 10, 1967, pp. 92-94. 
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Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 ! 1966 2 Principal sources, 1966 

Metals: 

Aluminum... _._- 2-2-2 11 All from France. 

CODDGF coa ra tada 42 24 France 23. 

Iron and steel: Semimanufactures..-.-.- 5,185 7,833 France 6,381; West Germany 533. 

A A A 11 3 All from France. 

d long tons. - 12 8 Do. 

A TEE AT AN 3 Do. 

Other nonferrous metals__.___.._.___.- 15 6 All from United States. 
Nonmetals: 

Geier lime and other building ma- 8,210 6,266 France 3,259; Spain 2,997. 

rials. 

Clay construction materials... 84 137 West Germany 98; France 30. 

Fertilizers, manufactured_________..__- 1,969 2,326 All from France. 

Stone, sand and gravel_______________- 65 97 Do. 

Other crude mineral products____.._.... 786 131 Algeria 100; France 11. 

Nonmetallic mineral manufactures._._... 12 16 United States 10; France 5. 
Mineral fuels: 

Coal, coke and briouets. .------------- 10 884 NA. 

Gas, natural and manufactured........ 246 279 France 237; West Germany 36. 

Petroleum refinery products. ._._._......-. 37,585 45,035 no Gelee 34,288; Iran 4,325; France 

Tar, pitch and other crude chemicals ) ME 


from coal, oil and gas distillation.. 


NA Not available. 
1 Source: 
2 Source: 


hematite ore lenses, averaging 62 percent 
iron, 0.03 to 0.04 percent sulfur and 
0.02 to 0.03 percent phosphorus, occur 
interbedded with silicified quartzite. Ore 
seams outcrop above the surface and are 
worked by opencut methods using power 
shovels and 30 ton trucks. About 480 
kilometers southwest of the Akjoujit region 
is the Legelitat el Khader deposit. This 
reportedly huge prospect contains hematite 
ore with 55 percent iron. At yearend 
1967 additional mining and ore handling 
installations were being completed by MI- 
FERMA. These included additional rail- 
road rolling stock, expanded electrical pow- 
er facilities, and a secondary crushing 
section and larger ore loading installations 
at Port Etienne. 

Rare Earths.—A preliminary survey of 
an area near Bou Naga, 65 miles south- 
west of Akjoujit indicated reserves of 
8,000 to 10,000 tons of ore containing 
3.8 percent yttrium oxide and smaller 
quantities of europium.* The firm Péch- 


Statistical Office of European Communities. No. 9, 1967, pp. 54-59. 
Statistical Office of European Communities. No. 10, 1967, pp. 86-91. 


iney Saint Gobain planned to mine and 
ship ore to La Rochelle, France, for 
extraction of yttrium oxide. 


Mineral Fuels.—Petroleum.—Planet Oil 
Corp. obtained exploration rights to over 
4 million hectares of onshore and offshore 
property extending from Nouakchott to 
the border with the Spanish Sahara.** 
Geophysical surveys conducted in Senegal 
indicated that the continental shelf in 
this area contains a favorable tectonic 
basin, which may extend into Mauritanian 
territory. American International Oil Co. 
(AMOCO) joined Planet Oil Corp. in 
prospecting on Planets recently assigned 
exploration permit area. AMOCO planned 
to start seismic prospecting and to drill 
at least two test wells. A petroleum ex- 
ploration concession extending from Nou- 
akchott to the Senegalese border was 
granted to an affiliate of Standard Oil 
Co. of New Jersey (ESSO). 


NIGER 


The mineral industry in the Republic 
of Niger in 1967 remained small; its 
contribution to the GNP, estimated at 
$263 million, was relatively insignificant. 
Highlighting the year was the formation 
of a company to develop a large recently 


discovered uranium deposit. When it be- 
comes operational in 1970, the new indus- 


try will significantly help the country's 
economy. 


41 Work cited in footnote 38. 


42 Work cited in footnote 40. 
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In May the Niger Government and 
the United Nations Special Fund signed 
a 3-year, $980,000 agreement providing 
for exploration in central and northwestern 
Niger. Exploration in the northwest is 
to concentrate on gold and manganese. 
Coal deposits in the Agadez area are 
also to be evaluated. Exploration in 1967 
was primarily for molybdenum in the 
Liptako District and gypsum north of 
Tahoua. 


PRODUCTION AND TRADE 


Values for mineral production in 1967 
were available only for cement and tin 
concentrate, which were $1,257,000 and 
$159,000, respectively. 

The country's previous trade pattern 
of exporting mainly tin ore and concen- 
trate and importing mainly petroleum re- 
finery products and iron and steel semi- 
manufactures continued in 1966. Exports 
of tin ore and concentrate in 1966 were 
valued at an estimated $170,000. Petro- 
leum refinery products listed among ex- 


Table 33.—Niger: 
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ports, are in reality reexports. Imports 
of petroleum refinery products and iron 
and steel semimanufactures were respec- 
tively valued at $3,785,000 and $909,000. 
Niger continued to have an unfavorable 
balance of trade in 1966 in both min- 
eral commodities and total trade, as shown 
in the following tabulation: 


Value (thousand Mineral 
dollars) commod- 
ities’ 
Mineral Total share of 
commod- trade total 
ities ! (percent) 
Exports: 
1965______. e 273 25,319 e1.1 
1966..._.... e 387 28,851 e1.8 
Imports: 
1965. ` 4,222 37,661 11.2 
1966______- 6,193 45,029 13.8 
Trade balance: 
965------- e —3,949 — 12,342 XX 
1966______- e —5,806 —16,178 XX 
e Estimate. XX Not applicable. 


1 Values given are for only those commodities listed 
in table 34 of this chapter. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 


Metals: 
Tin: 
LGopneentrate --------------- long tons.. 
Metal content of concentrate. _ --.-- do 
Nonmetals: 
Building stone. `... cubic meters. - 
Cemento o o ooo thousand tons. ` 
Clay, common briek .----------------- Danza 
Ed A BEE EE cubic meters - 
Gypsü EE 
Ps dg ot eee ce Ae be lucweckas 
BTN er eege cubic meters. - 
e Estimate. NA Not available. 


1968 1964 1965 1966 1967 
81 74 17 85 79 

54 48 53 e 60 55 

757 455 604 NA NA 
NA NA NA 15 22 
B00" as as. Eee 2,845 
1,534 4,822 3,020 NA NA 
Soe, woaekiee 1,500 e 1,500 1,729 
NA NA N 30,809 
6,808 4,207 11,663 NA 22,179 


1 In addition, an estimated 4,500 metric tons of salt was produced in 1967; data for other years are not avail- 


able. 
2 Metric tons. 


COMMODITY REVIEW 


Metals.—Uranium.—After several years 
of prospecting, the French Commissariat 
d’Energie Atomique (CEA) discovered a 
large uranium deposit at Arlit.* Reserves 
are estimated at 20,000 tons in terms 
of uranium concentrate containing 70 per- 
cent metal. Other uranium deposits have 
been found at Azelik (estimated reserves 
4,000 tons) and Madouela (estimated re- 
serves 6,700 tons) but they are presently 
considered uneconomic because overburden 


totals 200 to 300 feet, more than twice 
that at Arlit. 

A company was formed during the 
year to develop the Arlit deposit. This 
firm, Société des Mines de PAir (SOM- 
AIR), consists of CEA (40 percent), the 
Niger Government (20 percent), Com- 
pagnie de Mokta (20 percent), and Com- 
pagnie Francaise des Minerais d’Uranium 
(20 percent). According to the agreement 


43 Mining Magazine. V. 118, No. 1, January 
1968, pp. 4-9. 
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Table 34.—Niger: Foreign trade in mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 ! 1966 ? Principal sources or destinations, 1966 
Exports: 
Metals: 
Iron and steel: Semimanufactures. .. 13 10 All to Upper Volta. 
Tin ore and long tons. ` 66 380 NA. 
“ concentrate. 
Nonmetals: 
Fertilizer materials: Natural. `. 46 NA 
Other crude minerals --------- 1 NA 
. Mineral fuels: 
Petroleum refinery products. ..-.... 1,989 2,565 Mali 1,564; Iraq 124; Netherlands An- 
tilles 112. 
Imports: 
Metals: 
Aluminüm AA 135 290 Belgium Luxembourg 181; Ivory Coast 
COPDE sets ose a o a bee 16 11 France 10. 
Iron and steel: Semimanufactures... 3,413 3,529 France 3,132; Belgium-Luxembourg 192. 
¡AA Bee Soleo ee 2 1 France 1. 
Tibi eed ote hee long tons. - (4) NA. 
Nonferrous metals, ore and eopn- 31,055 NA. 
centrate, unspecified. 
Nonmetals: 
Cement, lime, and other building 13,291 6,619 France 2,758; Algeria 2,287. 
materials. 
Clay construction materials ....... 414 556 France 427; West Germany 112. 
Fertilizer materials; manufactured- _ 386 485 Si etherlands 397; France 27. 
A NO OR NA 38,283 
Stone, sand and gravel______.____- 106 192 Trance 192. 
N eee minerals, crude un- 5,298 8,297 Senegal 7,200; United Arab Republic 937. 
specified. 
Nonmetallic mineral manufacture. - 15 21 France 20. 
Mineral fuels: 
Coal, coke and brioueta -.-.-- 268 Nigeria 265. 
Gas, natural and manufactured... - 176 226 France 93; Spain 63; Ivory Coast 52. 
Petroleum refinery products. ..._.-.. 31,127 44,018 lead ianao Venezuela 8,591; Kuwait 
,927. 
Tar, pitch, and other crude chemicals -____- 5 France 5. 


from coal, oil and gas distillation. 


NA Not available. 

1 Statistical Office of the European Communities. No. 9, 1966, pp. 191-199. 
2 Statistical Office of the European Communities. No. 9, 1968, pp. 107-117. 
3 Donnes Statistiques. No. 1, January-March 1968. 

4 Less than Le unit. 


creating the company, the uranium is through 1973 is expected to total $45 
to be sold at $8 per pound and the million. A concentrating plant is scheduled 
Niger Government is to get 50 percent to be operating in 1970 with an annual 
of the profits. SOMAIR’s initial capital capacity of 200 tons; the capacity 1s 
totaled $14 million; total investment envisaged at 1,000 tons by 1973. 


RWANDA 


The Republic of Rwanda’s mineral in- decree defines procedures for obtaining 
dustry in 1967 continued to be dominated various permits. 
by cassiterite, the chief mineral mined 
and exported. The industry accounted for PRODUCTION AND TRADE 
about 2 percent of the GNP, estimated The pattern of mineral production in 


E Gees Si Sec d During Ge 1967 was essentially the same as in past 
ay ik "Mining. Code of a S ees years. Cassiterite production was valued 

‘denti t i 4 million. Gold and 
1967 “ and Presidential Decree No. 55/10 TT estimated $2.4 million. Gold an 
of 2 March 1967.5 The mining code clas- Journa] OME el deJa Republique Hwandalse. 


sifies mineral deposits in quarries or mines V. 6, No. 4, Feb. 16, 1967. pp. 64-83. 
E P q 45 Journal Officiel de la République Rwandaise. 


and deals with various regulations. The y. 6, Mar. 15, 1967, pp. 149-159. 
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concentrates of tin and tungsten con- 
tinued to be smuggled out of the coun- 
try, but reportedly on a smaller scale 
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Trade data for 1966 are incomplete. 
Presumably, most of the trade continued 
to be with western Europe, and the balance 


than-in the past. of trade in mineral commodities continued 


to be favorable. 


Table 35.—Rwanda: 
(Metric tons unless otherwise specified) 


Production of mineral commodities 


Commodity 1 1963 1964 1965 1966 1967 
Metals: 
CT A IN 256 298 3151 133 109 
Columbite-tantalite concentrate. -..-....0.-....--. 30 29 50 25 31 
Ce E troy ounces.. NA NA NA 106 3 
"Cassiterite concentrate #......_.-_-- long tons... 1,866 2,020 2,006 1,855 1,929 
Content of eopnceentrate ------------- do.... 1,271 1,860 ¢1,424 +*1,840 +*1,893 
Tungsten: Wolframite ore and concentrate. ......- 12 188 253 8 538 
Nonmetals: 
Lithium mineral (emblveonitel 868 295 ʻa- NA NA 
Mineral fuels: 
Natural gas, methane. ...-.......- million cubic feet... ..... ....... 35 NA NA 
e Estimate. NA Not available. 


1 In addition to commodities listed, simple construction materials such as clay, and sand and gravel are also 
produced, but quantitative data are not available. 

2 United States imports. 

3 Includes small quantity of mixed cassiterite-columbite-tantalite concentrate. 


Table 36.—Rwanda: Principal mineral commodity trade 
(Metric tons unless otherwise specified) 


Commodity 1965 1966 ! Principal destinations and sources 

Exports: 

TA EE 686 N 

Cassiterite concentrate *_........--..... 2,006 ¢1,800 NA. 

Columbite-tantalite concentrate. ........ 5 e25 NA. 

Lithium mineral (amblvgeonitei ------ NA 
i ponia ore and concentrate......... 157 91 Italy 30; Sweden 20; United Kingdom 16, 

mports: 

RINNEN 128 46 All from United Kingdom. 

CODD oo se asin sos NA 

Iron and steel, mainly semimanufactures. 2,740 1,858 Belgium 1,292; Japan 566. 

Lë TE , 422 NA 

EE 4,958 NA 

Fuels, mainly petroleum products. ...-... 13,128 658 Ali from United Kingdom. 


e Estimate. NA Not available. 


1 Except for estimated figures, data are from Statistical Office of United Nations, Supplement to the World 


Trade Annual, v. 3, 1966, pp. 656-660. 


2 Includes small quantity of mixed cassiterite-columbite-tantalite concentrate. 
3 Includes unwrought and semimanufactures unless otherwise specified. 


COMMODITY REVIEW 


Metals.—T in. —During the year 
MINETAIN installed a washing and 
crushing plant to treat the pegmatite ores 
mined in the Katumba South District. 
Extensions of known mineralized areas 
have been found in the Katumba North 
and Lutsiro regions. 


Mineral Fuels.—Petroleum.—No action 
was taken in 1967 on past proposals 
to further develop the natural gas in 


Lake Kivu. Natural gas is dissolved in 
the lake water, and various methods of 
exploiting the deposit have been con- 
sidered. The reserves are estimated at 
2 trillion cubic feet. Because the lake 
is in both Rwanda and: the Republic 
of the Congo (Kinshasa), agreements 
would have to be reached between the 
two countries before the deposit could 


be developed. 


46 Mining Journal (London). Mining Annual 
Review, May 1968, p. 809. 
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SOMALI REPUBLIC 


The mineral industry remained an unim- 
portant part of the economy of the Somali 
Republic in 1967, when the country’s 
GNP was estimated at $15.5 million. The 
only minerals produced were meerschaum 
and salt. Deposits of bauxite and phos- 
phate of possible economic size reportedly 
were found in 1967 by a United Nations 
investigating team, but no details were 
given. During the year the United Nations 
Special Fund continued investigating the 
Alio Ghelle radioactive anomaly, one of 
several found in the Bur Region by aerial 
scintillometer surveys made in 1965 and 
1966. Ground investigations have revealed 
the presence of uranium, thorium, and 
rare earths. Exploration for oil continued. 


Table 37.—Somali Republic: 


PRODUCTION AND TRADE 


Mineral production was estimated to 
have been relatively insignificant in 1967. 
Meerschaum production was estimated at 
40 tons, approximately the same as esti- 
mated production of past years. Salt pro- 
duction was not reported in 1967; output 
in tons for recent years was as follows: 
1963, 2,200; 1964, 5,581; 1965, 5,000; 
1966, less than 500. 

Trade data for 1966 were not available 
as of mid-1968. Presumably the trade 
pattern of previous years continued, with 
exports being very small and imports being 
comprised chiefly of iron and steel, cement, 
and petroleum refinery products. 


Foreign trade in selected mineral commodities 


(Metric tons unless otherwise specified) 


Principal sources or 


Commodity 1965 1966 1 destinations, 1966 
Exports: 
Metals: 
Copper SCrap- ic A. aa 79 All to Italy. 
Iron and steel: 
d EEN 25 NA 
 Semimanufaeturen 4 NA 
Silver, platinum and platinum troy ounces.. 3,858 NA 
group metals. 
Nonferrous metals, scrap_._.......-----_------ 109 137 All to Italy. 
Nonferrous metals, unspecified. ......-.....-.-.-- 76 NA 
Nonmetals: 
H A O ee cae 20 NA 
Stone, sand and eraävel NA 
Mineral fuels: Petroleum refinery products. __.-..-.-. 315 NA 
Imports: 
Metals: 
BEE E cai ri la 32 NA 
Copper, alloys, Wrought. 0020 0.-- 6 21 All from Italy. 
Iron and steel: 
Pig iron and ferroalloy8S. -..-...-.--...---- 532 NA 
Ingots and primary formsg. 333 NA 
Semimanufactures- o o ooo 7,389 1,926 Italy 1,367; Japan 537. 
EENEG 2 NA 
Silver, platinum and platinum troy ounces... 3,277,185 NA 
group metals. 
Tim A A A long tons. - 124 NA 
Nonferrous metals, n.e.s...-...-.-_..---------- 214 NA 
Nonmetals: 
Cement, lime, and other building materials. ....-. 40,782 685 All from Italy. 
Clay construction materials `... 1,354 NA 
Fertilizers: 
Natüfäl ee eer 114 NA 
Manufacture. 3,575 1,029 All from Italy. 
A ie IA E A A 21 NA 
Nonmetallic minerals, crude, unspecified._.....-.-- 41 NA 
Nonmetallic mineral manufaetures 626 668 All from Italy. 
Mineral fuels: 
Crude and partly refined poetroleum. 4 NA 


Petroleum refinery products. ._-.----.-...-. 


427 e440 NA. 


Tar, pitch and other crude chemicals from coal, oil, 37 NA 


and gas distillation. 


e Estimated. NA Not available. 


1 Except for petroleum refinery products, data are from the Supplement to the World Trade Annual. V. 8, 
1966, Statistical Office of the United Nations, pp. 176-182. 
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COMMODITY REVIEW 


Mineral Fuels.—Petroleum.—In No- 
vember, Sinclair Somal, a U.S.-West Ger- 
man consortium, began drilling an ex- 
ploratory well, Galtardo 1, north of Moga- 
discio, near Giohar.* The well is near 
Sinclair's 1966 exploratory well, Afgol 1, 
which was drilled to 13,661 feet before 


MINERALS YEARBOOK, 1967 


being abandoned as a noncommercial gas 
well. Sinclair Somal has concessions total- 
ing 104,709 square kilometers. Two other 
concessionaires are Hammar Petroleum 
Corp., with 76,234 square kilometers, and 
Scebel Oil, with 61,480 square kilometers. 
These companies reportedly plan some 
exploratory drilling in 1968. 


SPANISH SAHARA 


In May the Spanish Government began 
negotiations with International Minerals 
and Chemical Corporation (IMC) regard- 
ing the development of the 1.7-billion- 
ton phosphate deposit at Bou-Craa. Early 
in 1968, however, IMC withdrew its offer, 
apparently because of disagreements over 
the rate at which the deposit should 
be exploited.“ The development plans of 
Empresa Nacional Minera del Sahara, 
S.A., the Spanish National mining com- 
pany, call for exports of 3 million tons 


by 1970 and 10 million tons annually 
hy 1975. A harbor as well as ship-loading 
facilities were under construction during 
1967. 

Oil exploration continued to be unsuc- 
cessful. Drilling during the year was by 
two joint ventures: Compañía Espagñola 
de Petróleos, S.A. and Spanish Gulf Oil 
Company (one offshore well), and Investi- 
gaciones Petrolíferas, S.A., and Instituto 
Nacional de Industria (4 onshore wells) 2 


SUDAN 


The mineral industry remained relatively 
unimportant to Sudan's economy in 1967, 
accounting for less than 1 percent of 
the estimated $1.5 billion GNP, but there 
was continuing interest in exploring for 
petroleum and other mineral commodities. 
During the year the United Nations Devel- 
opment Program approved a 4-year min- 
eral survey project covering 70,000 square 
kilometers in Kassala Province along the 
Ethiopian border, 47,000 square kilometers 
in Darfur Province, and 6,000 square 
kilometers in Northern Province. The Gov- 
ernment of Sudan will contribute $750,000 
of the $2 million total project cost. Con- 
siderable interest was aroused by the dis- 
covery of a large mineralized area at 
a depth of 7,000 feet in the Red Sea 
between Port Sudan and Jidda, Saudi 
Arabia. 


PRODUCTION AND TRADE 


Official production data for 1967, as 
for the past several years, were not avail- 
able. However, except for a rise in output 
of petroleum refinery products, production 
was estimated to have been the same 
or slightly below that of 1966. 

The chief exports in 1966 were non- 
ferrous scrap ($584,000), iron ore ($498,- 
000), and iron and steel scrap ($311,- 
000). There was a change in the import 
pattern in 1966, as compared with 1965, 


due to the operation of the petroleum 
refinery. Imports of petroleum products 
dropped from $9.6 million in 1965 to 
$3.7 million in 1966, whereas imports 
of crude oil rose from an estimated $5 
million in 1965 to an estimated $8 mil- 
lion in 1966. Other significant imports 
in 1966 were iron and steel semimanufac- 
tures ($8.4 million) and fertilizer materials 
($6.2 million). The country’s balance of 
trade remained unfavorable, as shown in 
the following tabulation: 


Value (million Mineral 
dollars) ec amod- 
ities’ 
Mineral Total share of 
commod- trade total 
ities 1 (percent) 
Exports 
1965-..--.----- aed 195.0 1.3 
1966_________- 1.6 203.0 0.8 
Imports: 
1965___._____- r ce 31.5 207.5 re 15.2 
1966______.__- 30.0 222.3 13.5 
Trade balance: 
190D-0. oo... re—29.0 —12.5 XX 
1966_____.____- —28.4 —19.3 XX 
e Estimated. r Revised. XX Not applicable. 


1 Values given are for only those commodities listed 
in tables 39 and 40 of this chapter. 


47 Oil and Gas Journal. V. 65, No. 47, Nov. 
20, 1967, p. 157. 
48 The Wall Street Journal. Jan. 31, 1968, p. 


oe Oil, V. 167, No. 3, Aug. 15, 1968, 


p 
50 Engineering and Mining Journal. V. 169, 
No. 1, January 1968, pp. 102 and 104. 
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Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1 1966 1 1967 1 
Metals: 
Ai AA A thousand tons.. 20 17 30 17 15 
E AAA A ee Se ee ee troy ounces. _ 868 877 300 200 200 
SS AA EE thousand tons.. -.... (2) 35 39 38 
Manganese ore -2-222220 e 250 8,500 1,000 1,500 1,500 
SVEP ot a A troy ounces.{. ----- ` EE, 222222- descenso = ------- 
Nonmetals 
e AMA thousand tons. - 116 91 100 90 
GYD8UM EE , 520 4,520 4,290 1,921 1,800 
ET E EENS 8,000 3,000 
E esc oot te ee eee Re ees tte. ae 151 427 NA NA 
EE thousand tons. -_ 37 60 52 43 40 
Mineral fuels: Petroleum refinery products 
thousand 42-gallon barrels_. __.._ -..-.-. 2,155 4,174 5,500 


e Estimated. NA Not available. 
1 All data estimated. 
2 Less than 2% unit. 


Table 39.—Sudan: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 

Metals: 

Chromite... ------------------------- 10,160 ____._-- 

COPDE oe Ee r100 coi. 

Iron orel- --------------------- -Ma 34,567 47,694 Yugoslavia 38,550; United States 9,144. 

Iron and steel gerap. , 680 9,113 United Arab Republic 8,307; Japan 806. 

Manganese ote ooo. e 2,000 1,150 Yugoslavia 1,150. : 

Nonferrous metal serap-____...-_-__-_-- 1,387 999 Italy 852; United Arab Republic 74. 
Nonmetals: 

E d ee oo eee ead 427 NA 

SE Go i se A EGO 785 1,711 Ethiopia 1,129; Chad 581. 

Natural sodium earbongte  ------ Syria 5; Saudi Arabia 2. 
Mineral fuels: 

Petroleum thousand 42-gallon barrels. - 2 275 NA. 


refinery products. 


e Estimated. NA Not available. r Revised. 


Source: 
tistics annuals, 1965 and 1966. 


COMMODITY REVIEW 


Metals. —Chromite.—During 1967 the 
Mining and Trading Co. Ltd. of Sudan 
began exporting chromite to the French 
firm Caronte. The company had exported 
the ore to the United States until the 
end of 1966. General Mining Enterprises, 
S.A., began removing the overburden on 
several chromite mining leases it obtained 
in the Ingenessa Hills. The company, 
which employs about 120, has agreed 
to sell ore to a firm in the Netherlands; 
however, exports are not expected to begin 
until at least 1968. 


Nonmetals.—Limestone.—The Nile Ce- 
ment Co., at Rabak, began searching for 
new limestone deposits because the deposit 
south of Rabak were found to contain 


Statistical Office of the United Nations and Sudan Department of Statistics. Foreign trade sta- 


8 to 14 percent magnesium, which is 
too high for cement. A small suitable 
limestone deposit has been found about 
20 kilometers east of Rabak. The company 
hopes to obtain assistance from the United 
Nations Special Fund to find a larger 
deposit. 


Mineral Fuels.—Petroleum.—Early ip 
1967 Digna Petroleum Co. (Sudan) Ltd. 
obtained concessions totaling 1.1 million 
hectares along the Red Sea Coast between 
the Eritrean border and Port Sudan. Con- 
tinental Oil Co. of Sudan, the operating 
company for Digna, also has Sudanese 
and Kuwaiti interests. Aero Service Corp. 
of Philadelphia made an aerial magnetic 
survey of the concessions. Tenneco Oil 
Co. also obtained concessions along the 
Red Sea Coast. Three of the nine con- 
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Table 40.—Sudan: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum... __-_-.-----_---------- r 507 1,212 Mainland China 569; United Kingdom 
464; U.S.S.R. 111. 
COD DCR sot ee E oe oe 296 60 United Kingdom 40. 
Iron and steel: 
Scrap. 22 ao eestor deeds 18. pisas 
Ingots and other primary forms. - 57 170 United Kingdom 150; Italy 20. 
Semimanufactures..--.----.---. 108,307 90,477 Mainland China 27,525; India 20,081; 
Belgium-Luxembourg 10,849; United 
Kingdom 8,964. 
¡E AA IA r 61,237 146 United Kingdom 115; Sweden 31. 
NK EES long tons. ` 45 60 United Kingdom 11. 
A A Sine EE 169 55 Poland 23. 
Nonferrous metals, neg... LU SEN 
Metallic oxides, mainly for paints. .. - 141 157 West Germany 42; France 30. 
Nonmetals: | 
Abrasive materials: 
Natürál A ininda 35 52 West Germany 30; United Kingdom 20. 
Grinding stones and wheels. ..-..- 225 302 Denmark 188; United Kingdom 10. 
Asphalt, natural__..._._.__.__------ OL. testa 
Cement thousand tons. 83 48 Yugoslavia 35; U.S.S.R. 4; Italy 3. 
Chalkia rban ose st aldeas 762 340 Belgium-Luxembourg 267. 
Clays, crude, undifferentiated ..._.-.-- 253 308 NA. 
Clay construction materials, including 668 704 Yugoslavia 209; Czechoslovakia 162; 
brick and tile. United Kingdom 160. 
Fertilizer materials: 
Manufactured: 
Nitrogeno0us. - ooo. 76,606 74,086 Netherlands 25,668; Italy 15,997; 
U.S.S.R. 14, 463." 
Phosphatiec_.........-.---- 49 164 Belgium 90; Netherlands 65. 
Potassie 20. Ce ia 
A EE 861 9 France 5; Netherlands 4 
Sulfuric acid and other inorganic 167 228 United Kingdom 78; Netherlands 60; 
acids. West Germany 43. 
Gypsum_.......___-.._--.--_------ 196 683 Cyprus 247; United Arab Republic 189; 
Yugoslavia 188. 
e EE EE 29 1,211 All from United Kingdom. 
ica: 
EN de TEE 1 3 All from Japan. 
Worked. --..------------------ 10 NA 
Potash, caustic.........-..--------- 1 21 Mainland China 20. 
Pyrite, unroasted_____._..-.-_-.---- 3 NA NA. 
A A oma ae 59 61 United Kingdom 39; Netherlands 22. 
Sand, gravel and crushed stone. ..-.-... 40 49 E SCH United Kingdom 13; Yugo- 
slavia 
Soda, caustic......_..---_-.-------- 2,196 3,844 N co 1,766; United Kingdom 
Stone, dimension - ------------------ 18 4 N.A. : ` 
Nonmetallic minerals, crude, n.e.s. - - - 121 46 ae Got 27; Mainland China 10; 
orway 
Chemical elements and bases, inor- 80 27 West Germany 15; United Kingdom 7; 
ganic, n.e.s. France 3. 
Nonmetallic mineral manufactures, 996 835 Yugoslavia 425; United Arab Republic 
n.e.8. 188; Italy 103. 
Mineral fuels: 
leede 6,862 coco... 
Coke and semicoke. `... 909 300 All from West Germany. 
Pe- thousand 42-gallon barrels.. e 2,155 e 4,450 All from Iran. 


troleum: Crude. 
Refinery products: 


Gasoline. ..-.-.-.--.- do. 416 98 NA. 
Kerosine. ___._._.--- do... 240 39 NA. 
Distillate fuel oil. ...-. do...- 694 172 NA. 
Residual fuel oil. ....- do___- 300 73 NA. 
Lubricants. `... do___- 77 77 una Kingdom 21; United States 14; 
ustria 

Asphalt and bitumen. do... 24 12 NA. 
Liquefied petroleum  do...-. 9 3 NA. 

gas. 

Tota lucia tes 1,760 469 

Mineral tar and crude chemicals from 221 «Load 


coal, oil and gas distillation. 
A A A A ee 


r Revised. NA Not available. e Estimated. 


Source: Statistical Office of the United Nations and Sudan Department of Statistics. Foreign trade sta- 
tistics annuals, 1965 and 1966. 
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cessions formerly held by Agip Mineraria 
(Sudan) Ltd. were retained by the Gov- 
ernment of Sudan. 

The Government was considering exer- 
cising its option to buy half interest in 


the 20,000-barrel-per-day Port Sudan re- 
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finery, the country's only refinery. The 
half interest would cost $4.3 to $5.0 
million. The refinery, which began opera- 
tions in September 1964, is owned by 
Shell Oil Co. and British Petroleum Co. 
Ltd. 


SWAZILAND 


The mineral industry of the British 
self-governing protectorate of Swaziland 
was a significant contributor to the area’s 
economy. Production of minerals, valued 
at $24.5 million in 1967, accounted for 
a large share of the territory's export 
earnings. In 1966 the value of mineral 
production, $21.7 million, was almost 41 
percent of the total value of exports 
estimated at $53.7 million. Mineral in- 
dustry employment in 1967 averaged about 
2,380 workers out of a total of approxi- 
mately 27,100 persons employed by major 
sectors of the economy. In addition, about 
1,600 Swazis were employed in gold mines 
in the Republic of South Africa. 

A mineral survey being conducted by 
the Swaziland Government and the United 
Nations Development Program continued 
to make progress. An electromagnetic aeri- 
al survey was conducted over several areas. 
In September the United States and Swazi- 
land Governments signed an investment 
Guaranty Agreement. The agreement en- 
ables United States investors to obtain 
insurance for enterprises established in 
the country. 


PRODUCTIÓN 


The substantial increase in value of 
production in 1967 was chiefly the result 
of increased iron ore output, valued at 
more than $15.8 million compared with 
about $14.5 million in 1966. Asbestos 
output also rose considerably, to more 
than $8.2 million, compared with an al- 
most $7.0 million output in 1966. Kaolin 
output value increased sharply to $26,173 
compared with a $7,913 output in 1966. 
Coal output increased again, continuing 
the rising trend of the last 4 years. Coal 
output in 1967 was valued at $257,912 
compared with $179,347 in 1966. 


TRADE 


Official trade statistics for 1965 were 
reported; however, only preliminary 1966 
figures were available. Mineral commodity 


exports consisted chiefly of iron ore ($10.9 
million in 1966 and $6.2 million in 1965), 
asbestos ($7.0 million in 1966 and $8.1 
million in 1965), and coal (almost $53,- 
000 in 1966 and more than $14,000 
in 1965). 

Mineral commodity imports were mainly 
petroleum refinery products (more than 
$3 million in 1966 and almost $2.8 million 
in 1965), fertilizers ($1.4 million in 1966 
and $1.6 million in 1965), and cement, 
bricks and asbestos products ($975,800 
in 1966 and $1.2 million in 1965). Trade 
in mineral commodities compared with 


trade in all commodities is shown as 
follows: 
Value (million Mineral 
dollars) commod- 
ities’ 
Mineral Total share of 
commod- trade total 
ities 1 (percent) 
Exports 
1965... ..-..-.-.- 14.4 43.0 33.5 
1966____._.__. 18.0 53.7 33.5 
Imports: 
1965. `, 7.2 36.6 19.7 
1966... ...-..... 6.8 36.0 18.9 
Trade balance: 
Ob. +7.2 +6.4 XX 
1966___.__.-_- +11.2 +17.7 xx 


XX Not applicable. 
1 Values given are for only those commodities listed 
in table 42 of this chapter. 


COMMODITY REVIEW 


Metals.—Iron Ore.—Mining operations 
at the Ngwenya deposit of Swaziland 
Iron Ore Development Co. Ltd. (S.I.O. 
D.C.) were described.” The hematite ore 
body, near the summit of the Ngwenya 
mountain range, has indicated reserves 
of 30 million tons, averaging 62.5 percent 
iron. Mining is by the open pit with 
ore loaded into 35-ton-capacity trucks by 
electric power shovels. Ore is trucked 
to a crusher station, and then moved 
by conveyor belt 2.4 kilometers down 


$1 Mining Magazine. Swazi Iron for Japan. 
V. 116, No. 8, March 1967, pp. 154-155, 157. 
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Table 41.—Swaziland: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1963 1964 1965 1966 1967 
Metals: 
BOTY oer cone ea eee, | |, EE EE 
GOld ies a ee troy ounces.. 2,092 2,078 1,619 3 
PT ON ORG eit ess eee pe ease | yen rae 60,193 1,019,957 1,591,222 1,743,522 
Tin in concentrates. ....- long tons.. 3 3 2 1 NA 
Silver... troy ounces.. 120 130 130 r 28 NA 
Nonmetals 
Asbestos, chrvsolite 30 , 255 36,162 37,089 32,787 36,427 
TR vaio ae trataba 84 15 49 1,043 565 
Diaspore____._.________.___..--_-- 58 br AA AAA IA 
A IA 2,006 312 758 587 1,860 
Pyrophyllite. `. 2,769 1,995 920 435 599 
Mineral fuel: 
Coal: 
Antbhraceite --.-------------- ENEE 20 herir us 
Bituminous. ooo 2222 4,073 29,966 66,759 77,962 
r Revised. NA Not available. 


1 In addition to commodities listed, simple construction materials such as clay and sand and gravel were 


produced, but quantitative data are not available. 


Table 42.—Swaziland: Foreign trade in selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destination or sources, 1966 
Exports: 
Metals: 
Gold`-.------------- troy ounces.. 1,619 308 All to Republic of South Africa. 
Iron ore__........-thousand tons.. 1,020 1,591 All to Japan. 
IO AAA troy ounces... 130 28 All to Republic of South Africa. 
Tin concentrates... ---- long tons.. 2 1 Do. 
Nonmetals: 
Asbestos, chrysotile...---.---..--- 87,088 82,787 United Kingdom 16,441; Republic of 
South Africa 7,282; Spain 3,719; 
Argentina 907. 
Barité: socia nia ae 491 1,043 All to Republic of South Africa. 
Kalle da sad 753 587 Do. 
Pyrophyllite. ---.---------------- 920 435 Do. 
Mineral fuels: Coal...-.----..---.-.-- 7,589 e 1,963 Mozambique 1,552 e, Kenya 411 +. 
Imports: ! 
Metals: 
Steel reinforce- value, thousands. . $381 $347 NA. 
ment and corrugated iron. 
Steel windows, value, thousands. . $161 $151 NA, 
doors, and frames. 
Plumbing and sanitary do...- $251 $294 NA. 
fitting. 
Nonmetals: 
Cement, bricks, value, thousands.. $1,155 $976 NA. 
and asbestos products. 
Piping for value, thousands. - $917 $526 NA. 
buildings, irrigations, etc. 
Fertilizer.---.--.-.------.-- do $1,557 $1,415 NA. 
Mineral fuels: 
PetroleuM. ---------------- do. $1,208 $1,277 NA. 
Diesel oil..---------------- do... $811 $985 NA. 
Lubricating oils and greases. do. - $328 $361 NA 
Ke d BEE do. $6,769 $6 , 282 
e Estimate. NA Not available. 


1 Government Statistical Office (Mbabane). Swaziland Statistical News, No. 1, 1967, pp. 8-5. 


the mountain to a screening station, stor- 
age yard, fines dump, and railway siding. 
Ore is then hauled by rail 275 kilometers 
to Lourenco Marques, where it is loaded 
on 79,000-ton-capacity ships for transport 
to Japan. 


Tin.—Swaziland reportedly was making 
plans to increase output of cassiterite.™ 
A rich tin mineral deposit near Mbabane 
in concession No. 28 was scheduled to 
be mined on a 24-hour basis. 


52 Tin International. V. 40, March 1967, p. 68. 
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Nonmetals.—Asbestos—The Havelock 
Asbestos mine in northwestern Swaziland, 
near the border with Transvaal was the 
subject of a recent report. A 20-kilo- 
meter aerial ropeway connects the mine 
with the railhead at Barberton, Republic 
of South Africa. The underground mine 
has been developed in a massive serpen- 
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tine ore body of variable width, averaging 
45 meters in the upper levels and nearly 
1,400 meters in length. Ore is mined 
by caving and gravity extraction and 
hoisted to a surface plant for crushing 
and for screening in a modern air-separa- 
tion plant. The mine employed a total 
of 1,700 workers. 


TOGO 


Phosphate rock mining remained the 
chief mineral industry of the Republic 
of Togo and continued to be an important 
source of foreign exchange and govern- 
ment revenue. In 1967 the Government 
received an estimated $2 million in divid- 
ends and taxes from the phosphate indus- 
try. About 5 percent of Togo's GNP, 
estimated at $154 million 1966, was from 
the mineral industry. Additional iron ore 
deposits have been found in the Buem 
basin; they are comparable in both ton- 
nage and grade with the Bangéli iron 
ore deposit, discovered earlier, which has 
reserves estimated at 50 million tons, aver- 
aging 40 to 50 percent ron Pi Other 
investigations have indicated reserves of 
about 20 million tons of almost pure 
dolomite at Ghanoule, near Mont Ahito.** 
A company is to be established to study 
the feasibility of developing the deposit. 
Interregionally, Togo entered into an 
agreement with Dahomey and private 
French interests to study limestone deposits 
at Aveta in Togo and Toffo in Dahomey 
with the intent of working one of the 
deposits to supply clinker to a cement 
plant in Dahomey. 


PRODUCTION AND TRADE 


Production of phosphate rock, the only 
mineral mined commercially, continued to 
rise steadily. Production for recent years, 
in thousands of metric tons, was as fol- 
lows: 1963, 515; 1964, 752; 1965, 966; 
1966, 1,114; 1967, 1,123. 

Phosphate rock continued as Togo’s 
chief mineral export. In 1966 phosphate 
rock exports were valued at $15,277,000, 
compared with $10,767,000 in 1965. To- 
go's principal mineral commodity imports 
in 1966 continued to be those of previous 
years, including petroleum refinery prod- 
ucts ($1,915,000 in 1966; $1,539,000 in 
1965), iron and steel semimanufactures, 
($1,896,000 in 1966; $1,544,000 in 1965), 


and cement, lime, and other building 
materials ($1,259,000 in 1966; $1,189,000 
in 1965). The balance of Togo’s mineral 
trade as compared with the total trade 
balance is given in the following tabula- 
tion: 


Value (thousand Mineral 
dollars) commod- 
ities’ 
Mineral Total share of 
commod- trade total 
ities 1 (percent) 
Exports: 
1965______- r 10,787 27,056 *40.0 
1966______- 15,381 35 , 942 42.8 
Imports: 
1965______- 4,888 44,963 10.9 
1966______-_ 5,806 47,240 12.8 
Trade balance: 
>: LW r +5,899 — 17,907 XX 
1966______- +9,575 —11,298 XX 
r Revised. XX Not applicable. 


1 Values given are for only those commodities listed 
in table 43. 


COMMODITY REVIEW 


Nonmetals.—Phosphate. — Compagnie 
Togolaise des Mines du Bénin (CTMB), 
the operator of the Hahotoe phosphate 
mine, continued training Togolese in min- 
ing and refining operations at a center 
that was established in 1966. The com- 
pany hopes to have Togolese workers 
gradually replace the approximately 100 
expatriates presently employed. The labor 
force totaled about 1,100. 

During the year, W.R. Grace and Com- 
pany (37 percent interest in CTMB), 
submitted a superphosphate production 
plan to the Togolese Government. The 
project, which originally had been pro- 
posed about 3 years ago, would require 
an investment of about $800,000. 


53 Swaziland Teachers Journal. Havelock 


Asbestos Mine. September 1967, p. 32. 

54 Mining Journal (London). Mining Annual 
Review, May 1968, p. 324. 

55 Work cited in footnote 54. 

56 Work cited in footnote 54. 
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Table 43.—Togo: Foreign trade in selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources or destinations, 1966 
Exports: 
Metals: 
Iron and steel: 
NOTADO eii a ea dado e 228 291 All to Dahomey. 
Semimanufactures._-_...-.-- 52 44 Dahomey 25; Ni iger 8; France 3. 
Nonmetals: 
Fertilizer materials: 
Phosphate rock... t 754,142 968,733 France 333,869; Netherlands 189,397; 
Australia 166,681. 
Stone, sand and gravel._______-_- 59 4 All to France. 
Nonmetallic minerals, crude un- 108 118 Niger 95; Dahomey 22. 
specified. 
Mineral fuels: 
Petroleum refinery products, main- 24 278 Dahomey 275. 
=- ly lubricants. 
Imports: 
Metals: ! 
SE EE 67 98 France 65; Ivory Coast 31. 
Copper ooo 37 21 All from France. 
Iron And steel: 
o NN ee aata 4 58 Ghana 8. 
Pig iron and ferroalloys. ..-- 2 NA 
Semimanufactures: 
Bars, rods, and sections. 3,609 5,332 West Germany 2,400; France 2,390. 
Plate and sheet_______- 2,489 3,340 Japan 2,511; France 568. 
Rails and accessories... - 578 349 France 247; West Germany 102. 
Tubes and fittings. ` 1,908 1,624 e GE ed 784; France 495; Ivory 
oast ` 
Other. ....-.----------- 120 355 West Germany 303; France 44. 
Total... cocina: 8,699 11,000 
A seas 18 Belgium-Luxembourg 15; France 3. 
¿y ee long tons.. 1 1 All from France. 
QING A AA 81 6 France 5. 
Nonmetals: 
Cement, lime, and other building 48,4389 60,298 West Germany 13,679; France 11,141; 
materials. Rumania 9,003. 
Clay construction materials... 539 336 France 142; West Germany 127. 
Fertilizers, manufactured...-....- 245 181 France 60; West Germany 59. 
Stone, sand and gravel 68 63 Italy 29; Spain 20; France 14. 
Sulfur and pyrite.-------.-00... Bo... 
O minerals, crude un- 7,080 6,955 Spain 5,052; Senegal 1,189. 
speci 
Nonmetallic mineral, manufac- 45 61 France 50; West Germany 7. 
tures. 
Minera] fuels: 
Coal, coke and briquets........-. 26 60 Dahomey 40; France 20. 
Gas, natural and manufactured _ __ 161 187 Spain 64; Spanish African possessions 42. 
Petroleum refinery products- ---- 45,988 61,026 TUER 16,542; Iraq 13,457; Curacao 
Tar, pitch and other crude chemi- 107 138 France 112; United Kingdom 15. 
from coal, oil, and gas distil- 
lation. 
r Revised. NA Not available. 


1 Includes unwrought and semimanufactures unless otherwise specified. 
Source: Statistical Office of the European Community, No. 4, 1966, pp. 85-105; and No. 4, 1967, pp. 91-105. 


UPPER VOLTA 


There was no active mineral industry 
in the Republic of Upper Volta in 1967. 
Gold mining ended in 1966; remaining 
mineral operations contributed little to 
the GNP, estimated at $275 million in 
1967. Future mineral development in Up- 
per Volta focuses on manganese and, to 
a lesser extent, on limestone. 


PRODUCTION AND TRADE 


No gold has been produced commercial- 
ly since 1966. Gold production for recent 
years was as follows, in troy ounces: 
1963, 44,786; 1964, 32,665; 1965, 32,504; 
1966, 16,075. 

Upper Volta’s principal mineral exports 
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in 1966, as in the past, were crude 
gold and gold-bearing materials. Major 
mineral imports continued to be petroleum 
refinery products ($2.2 million in 1966; 
$1.5 million in 1965); cement, lime, and 
other building materials, ($0.9 million in 
1966: $1 million in 1965), and iron 
and steel semimanufactures, ($0.9 million 
in 1966; $1.4 million in 1965). Values 
for mineral and total trade were as fol- 
lows: 


Table 44.—Upper Volta: 
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Value (thousands Mineral 
dollars) commod- 
ties’ 
Mineral Total share of 
commod- trade total 
ities ! (percent) 
Exports 
Loep .-.--..-. 198 14,909 1.3 
1966______- 257 16,145 1.6 
Imports: 
1965_____-_- 4,748 37,145 12.8 
966______- 5,044 37,648 13.4 
Trade balance 
965.------ — 4,550 — 22,236 XX 
1966. .....-. —4,787 —21,508 XX 


XX Not applicable. 


1 Values given are for only those commodities listed 
in table 44 of this chapter. 


Foreign trade in selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 ! 1966 ? Principal sources or destinations, 1966 
Exports: 
Metals: 
IN A Be 
Iron and steel: 
Serap- ee 482 298 Ivory Coast 270; Mali 28. 
Semimanufactures__-________-_- 28 28 ali 24. 
Nonferrous ore and concentrate, 548 488 Sweden 361; Ivory Coast 126. 
mainly gold. 
Nonmetals: 
Cement, lime and other building 127 uuuepede 
materials. 
Clay construction materials... 4 NA. 
Nonmetallic minerals, crude un- 16 attic. 


specified. 
Mineral fuels: 
Petroleum refinery products. ._..... 


Imports: 
Metals: 
Aluminum..--------------------- 91 
Copper... -------------------00- 
Iron and steel: 
lid T o P EENE E SATENA 521 
SGemimapnufactureg. 6,845 
ad MEET 5 
MANAG eis rahi A maha a eee 
Nonmetals: 
Abrasives, natural. --------------- 1 
Cement, lime, and other building 28,542 
materials. 
Clay construction materials. `. 270 
Fertilizers, manufactured. - ----_---- 519 


Sulfur and pyrite.---.------------- 


Nonmetallic minerals, crude. - - -... 7,809 

Nonmetallic minerals, manufactured 22 
Mineral! fuels: 

Coal, coke and briquets. ..._......- 12 

Petroleum refinery products. .....- 36,759 

Gas, natural and manufactured.... 225 


Tar, pitch and other crude chemicals 
from coal, oil and gas distillation. 


54 Ivory Coast 35; Niger 15; Mali 4. 


98 Ivory Coast 70; Ghana 19. 
6 All from France. 


880 Ghana 213; United Kingdom 114. 
France 3,779; Belgium-Luxembourg 464. 
France 4. 

1 France 1. 


France 5. 

‘France 8,508; Belgium-Luxembourg 
8,283; Senegal 2,702. 

324 West Germany 155; Italy 84; France 56. 

559 NES 437; West Germany 92; Tunisia 


6 France 6. 
Senegal 7,506; Mali 1,144; Algeria 757. 
Ivory Coast 85; France 28. 


84,964 CHEN Coast 81,804; France 948; Vene- 
zue 


924. 
239 Ivory Coast 203; France 36. 
6 France 4. 


NA Not available. 


1 Statistical Office of the European Communities. No. 10, 1967, pp. 103-115. 
2 Statistical Office of the European Communities. No. 8, 1967, pp. 75-89. 


COMMODITY REVIEW 


Metals.—Gold.—Gold mining stopped 
in March 1966. The mining company, 
Société des Mines de Pours, operated 
at a loss since about 1963. More than 


600 Africans had been employed at the 
mine. 

Manganese—Late in 1967 the Govern- 
ment and the United Nations Special 
Fund began studies on the feasibility of 
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building a 350-kilometer railroad to the 
Tambao manganese ore deposit. The Gov- 
ernment also applied to the World Bank 
for financial assistance to build the rail- 
road. The Tambao deposit is to be devel- 
oped by Overseas Mineral Resources De- 
velopment Corp., a semigovernmental Jap- 
anese firm. African Manganese Corp. of 
London, subsidiary of Union Carbide 
Corp., became a partner in the venture 
in 1967. 

Proved reserves at Tambao total 6.9 
million tons; another 2 or 3 million tons 
probably can be established by further 
testing. The manganese content of the 
reserves is as follows: 1.2 million tons 
at 46 to 48 percent; 2.5 million tons 
at 48 to 54 percent; and 3.2 million 
tons at 54 to 60 percent. The ore contains 
2 to 3 percent iron, 8 percent silica, 
and 0.15 to 0.18 percent phosphorus. 
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Strip mining has been suggested as the 
best development method. 


Nonmetals.—Limestone.—Two lime- 
stone deposits were found by United Na- 
tions teams investigating the area along 
the Beli River at Tin Hassan, about 
32 kilometers west of Tambao. The largest 
of the two deposits, on the north bank 
of the river, contains an estimated 24 
million tons. The smaller, on the south 
bank, is more accessible and contains an 
estimated 6.8 million tons, most of which 
consists of 45 percent lime with less than 
2.3 percent magnesium oxide. Studies are 
to be made to determine if a road or 
railroad could be built to the deposit. 
If so, there might be some justification 
to build a cement plant; sand and clay 
are available near the deposit. 


The Mineral Industry 
of Other Arabian Peninsula Areas 


By David A. Carleton’ 


Contents 
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BAHRAIN 


Petroleum refining and crude oil pro- 
duction remained the principal industrial 
activities of Bahrain and the only sig- 
nificant mineral industry activity. Income 
from petroleum ` operations ` which 
amounted to $30 million in 1967 pro- 
vided more than half the gross national 
product and about 85 percent of Govern- 
ment revenues. The increase in revenues 
from an estimated $22 million in 1966 
reflects a rise in crude oil production, an 
increase in Government receipts per barrel, 
and an increase in payments from Abu 
Safah field production. (Revenue from this 
field in Saudi Arabia’s offshore area is 
shared by the two countries.) In 1967 
the petroleum industry employed 5,340 
persons, 4,600 of whom were Bahrain 
nationals. 


PRODUCTION 


Bahrain Petroleum Co. (BAPCO) which 


holds a concession to the onshore area is 


the country's only crude oil producing 
company and owns the only refinery. 
Crude oil output reached a record high 
in 1967, averaging 65,509 barrels per day, 
up 7 percent from the 1966 level. Modi- 
fications at gathering facilities and the 
installation of new equipment at Bahrain’s 
only oilfield contributed to the improved 
rate of production. 

Throughput at the BAPCO refinery, 
which processes all domestic production 
and crude imported from Saudi Arabia, 
also established new records in 1967. It 
averaged 244,292 barrels per day that 
year, an increase of more than 21 percent 
compared with that of 1966. This achieve- 
ment was made possible by the improve- 
ment of processing units such as the con- 
version of a thermal reformer to a 7,000 
barrel-per-day hydrodesulfurizer and the 
expansion of jet fuel production facilities. 


1 Supervisory foreign mineral specialist 
(petroleum), Division of International Activities. 
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Table 1.—Bahrain: Production of crude petroleum and petroleum refinery products 


(Thousand 42-gallon barrels) 


Commodity 1963 1964 1965 1966 1967 

Crude petroleum- - o coo . 16,503 18,000 20,788 22,521 25,870 
Petroleum refinery products: o 

Gasoline and napnhtha 16,361 16,704 14,876 14,505 16,817 

Jet TC) A A A ,13 6,580 8,431 9,456 13,407 

e EEN 4,228 3,469 3,171 2,763 2,304 

Distillate fuel ou... 19,804 15,764 12,772 12,777 13,963 

Residual fuel oil... 000000000. 33 , 362 27 682 27,534 29,479 37,844 

A ee ees 187 740 887 265 811 

SAA 79,080 70,989 67,621 69,245 85,146 

iaa Fuel and [O86 one dt iets , 608 8,361 6, 737 4,233 4,020 


TRADE 


Petroleum exports, estimated to be $225 
million in 1967, were the major export of 
Bahrain. Bunkers were worth another $16 
million. Based on posted prices crude oil 
imported from Saudi Arabia was valued 
at $110 million. The economy of Bahrain, 
which is based upon petroleum and upon 
the country's position as a trading center 
in the lower Persian Gulf area, made a 
modest recovery after several years of 
stagnation. Improved business resulted 
from an increase in offshore oil operations 


in the Persian Gulf. The future, however, 
is clouded by the scheduled withdrawal 
of British troops from Bahrain by 1971 
and by the growing preference in neigh- 
boring States for direct importation. Total 
imports in 1967 were estimated at $95 
million, of which $1.6 million was for 
cement and $2.4 million for iron and 
steel semimanufactures. Excluding petro- 
leum, total exports and reexports in 1967 
were estimated to be $22 million, of which 
about $0.5 million were for mineral 
commodities. 


Table 2.—Bahrain: Exports and reexports of mineral commodities 


(Thousand 42-gallon barrels unless otherwise specified) 


Commodity 1965 1966 1967 } 

Metals: Iron and eteele ooo metric tons.. 250 600 900 

Nonmetals: Cement ®._____._...------------------------------ do.... 2,000 700 1,300 

Mineral fuels: 

Petroleum refinery products: 

Gasoline and oasnbtbha .----------------------------------- 14, 836 14,393 16,577 

Jöt A A A A oP ears 8,310 9,597 13,152 

e cat le os ee ee eee bee eee ces ,24 2,902 2,353 

Distillate fuel oil. __...__.____---.-------------------------- 12,222 13,146 12,562 

Residual fuel oil__..___.____.-____-__-._--------------------- 21,625 22,819 29,559 

Other co Sete E A GE 827 596 667 

TOTAL EE 61,064 63,453 74,870 

Bunkers, distillate fuel oil. ...._--------------------------------- 269 267 404 

Bunkers, residual fuel oil. _...._..------------------------------- 5,741 6,197 7,827 


eege 


e Estimate. 
1 Data on principal destinations not available. 
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Table 3.—Bahrain: Imports of mineral commodities 
(Thousand 42-gallon barrels unless otherwise specified) 

Commodity 1965 1966 1967 1 

Metals: Iron and eteele 2 22.220000 thousand metric tons. . 15 10 12 

Nonmetals: Cement e ccoo do 80 95 80 
Mineral fuels: 

Crude petroleum... oo ooo coco 50,025 49,412 62,445 

Petroleum refinery products: 

Gasoline and oapbtba --.----------2-------2------------- 1,178 1,718 1,441 

WO CPOSI NC rs o ala ie, eset ella ls 212 

Residual fuel ol: <a a a o alee a. aa 103 

GUD ICA A d ss ia 11 8 10 

Other. a a lo alas iaa: ei a 17 

o AA A 1,189 1,726 1,783 
e Estimate. 


1 Data on principal sources not available except for crude oil, all of which was imported from Saudi Arabia. 


COMMODITY REVIEW 


Mineral Fuels.—Petroleum and Natural 
Gas.—No exploration wells were drilled 
during 1967; however, seismic reflection 
surveys were carried out onshore by 
BAPCO and offshore by Continental Oil 
Co., which has an 880,000-acre concession. 
Studies by these companies to determine 
future exploration were in progress at 
yearend. At that time proved oil re 


serves, all onshore, were down to 195 
million barrels from 200 million barrels 
the previous year; nonassociated gas re- 
serves totaled 100 billion cubic feet.? 

A program to more precisely delineate 
the Bahrain oilfield continued in 1967 
with the drilling of six development wells. 
At the end of the year Bahrain oilfield 
had 199 oil wells, five gas wells, four gas 
injection wells, and 12 awaiting further 
development. 


QATAR 


Petroleum is essentially the only devel- 
oped mineral resource of Qatar, and 
practically all Government revenues and 
foreign exchange resources are derived 
from petroleum operations. All petroleum 
industry activity in 1967 continued to be 
carried out by private foreign companies 
which during the year paid the Govern- 
ment in the form of royalties and taxes 
an estimated $110 million, up from $90 
million in 1966. Oil revenues averaged 
an estimated $0.95 per barrel produced, 
up from $0.85 in 1966. This increase re- 
flects primarily the reduction and tem- 
porary elimination of the discount of 
posted prices previously allowed the 
companies in computing their income 
taxes. Although petroleum operations 
were curtailed for several days during the 
Arab-Israeli conflict in June 1967 overall 
annual operations expanded. 

Reserves at yearend were reported? to 
be 3,750 million barrels of crude oil and 
7,500 billion cubic feet of associated 
natural gas. Nearly all of the natural gas 
produced in solution with the crude oil 


is flared, vented, or otherwise wasted. At 
yearend work was nearing completion on 
a 300-ton-per-day cement plant. 


PRODUCTION AND TRADE 


Crude oil production increased sig- 
nificantly for the second year in a row, as 
a result of expanded offshore Persian Gulf 
output. All of the offshore production was 
exported, and except for a very small 
amount run to the Umm Said topping 
plant, all of the onshore production was 
exported. Based on partial 1966 data, 
principal areas of destination for crude 
oil exports were Western Europe, 30 per- 
cent; Asia and the Far East, 19 percent; 
Africa, 11 percent; and Oceania, 9 per- 
cent. 

There are no trade data available on 
mineral commodities other than petroleum. 
Limited information suggests that the 
value of all imports into Qatar in 1967 


2 Oil and Gas Journal. V. 65, No. 52, Dec. 25, 
1967, p. 118. 

3 Oil and Gas Journal. V. 65, No. 52, Dec. 25, 
1967, p. 118. 
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has increased to between $30 and $40 
million due to increased development 
schemes undertaken. An estimated 10 to 
20 percent of total imports was accounted 


Table 4.—Qatar: 
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for by petroleum products, iron and steel 
semimanufactures, cement, and other 
construction materials. 


Production of crude petroleum and petroleum refinery products 


(Thousand 42-gallon barrels) 


Commodity 1963 1964 1965 1966 1967 

Crude petroleum- ooo 70,158 77,885 84,215 105,945 118,083 
Petroleum refinery products: ¢ 

Gasoline ee 51 59 64 60 64 

Kerosine o ooo. 27 32 35 36 35 

Distillate fuel ol 2 -2222222222 47 50 56 50 57 

Residual fuel oil... OF. piu cama» + Semi 

Other << tt a el ee eee ees 4 Ae Ee 80 

Refinery fuel and Loss NA 73 75 75 


e Estimate. NA Not available. 


Table 5.—Qatar: 


Exports and imports of petroleum and refinery products ! 


(Thousand 42-gallon barrels) 


Commodity 1964 1965 1966 1967 
Exports: Crude petroleum. o coco 77,510 83,354 105,724 116,829 
Imports, * Petroleum refinery products: 
RTE EEN 96 90 100 
AAA AAA wh ee See 30 30 35 
Distillate fuel oil `, 35 35 85 194 
Lubricants, including grease- ------------------------ 6 6 7) 


e Estimate. 


1 Data on principal destinations and sources not available. 


COMMODITY REVIEW 


Mineral Fuels.—Petroleum.—Production 
from the only onshore field, the long 
established Dukhan field, operated by 
Qatar Petroleum Co. (QPC), averaged 
194,518 barrels per day in 1967, a level 
essentially unchanged since the early 
1960’s. The two secondary recovery 
operations in this field, a miscible gas 
injection plant and a pilot water injec- 
tion scheme, have experienced operational 
difficulties; both were shutdown for re- 
pairs during much of the year. Drilling 
involved only one workover well. At the 
beginning of 1967 QPC had 1,433 em- 
ployees. 

Shell Oil Co. of Qatar, Ltd. continued 
to develop offshore holdings by drilling 
five wells (two dry) in Maydam Mahzam 


field and one well (drilling at yearend) 
in Idd-el-Shargi field. The aggregate 
footage was 34,601. Production by these 
two fields during the last quarter of 1967 
averaged about 151,000 barrels per day, 
of which 72 percent was from Maydam 
Mahzam. Increased production in 1966 
and 1967 was facilitated by the comple- 
tion of storage and loading facilities on 
Halul Island. The temporarily moored 
tanker which had been used for storage 
was returned to normal tanker service. 

Continental Oil Co. of Qatar, Ltd. 
and Union Oil Co. of California have 
jointly drilled four unsuccessful wells in 
a 5.7-million-acre concession which covers 
both onshore and offshore areas. One off- 
shore well encountered noncommercial oil 
shows at a depth of 9,760 feet. 


TRUCIAL STATES 


Petroleum is the only mineral produced 
in significant quantities in the Trucial 
States, a group of sheikhdoms consisting 


of Abu Dhabi, Dubai, Sharjah, Ajman, 
Umm al-Qaiwain, Ras-al Khaimah, and 
Fujairah. During the latter part of 1967, 
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several informal talks were held to con- 
sider the possible formation of a political 
federation to include these seven sheikh- 
doms, Bahrain, and Qatar. Petroleum 
production has been limited to onshore and 
offshore Abu Dhabi; an offshore Dubai 
field is being developed for production in 
1969. 

The direct payments of oil industry 
continue to be the greatest source of 
revenue in the Trucial States. In Abu 
Dhabi, 1967 revenue from petroleum 
production and exports was $80.1 mil- 
lion,* a significant amount for an area 
with a population of only 25,000 to 30,- 
000. This area and other sheikhdoms also 
received oil concession bonus payments 
amounting to several million dollars. Con- 
cession terms for oil production both 
onshore and offshore were modified in 
1966 to conform to the 50-50 profit-shar- 
ing principal prevailing in other Near 
East countries. In 1967 Abu Dhabi was 
admitted to the Organization of Petroleum 
Exporting Countries (OPEC). 


Table 6.—Trucial States and Muscat and Oman: 


1003 


Oil revenues and oil industry expendi- 
tures have had a marked impact on the 
economy of the Trucial States. Construc- 
tion and other commercial activity have 
increased, including the implementation 
of development projects such as roads, 
housing, ports, powerplants, desalinization 
units and water distribution systems. Gov- 
ernment development spending for Abu 
Dhabi was estimated at $60 million in 


1967 and is expected to be twice that in 
1968. 


PRODUCTION 


Although small unreported quantities 
of clay and mud for bricks, other construc- 
tion materials, and salt are produced and 
consumed locally, crude petroleum is the 
only significant mineral commodity pro- 
duced in the Trucial States. In 1967, on- 
shore and offshore production from Abu 
Dhabi averaged 380,000 barrels per day, 
4 percent of Middle East output. The 6- 
percent increase over 1966 was the result 
of the rise in offshore production. 


Production and imports of crude 


petroleum and petroleum refinery products 
(Thousand 42-gallon barre!s) 


Commodity 1963 1964 1965 1966 1967 ! 
Production: 2 
Crude petroleum ooo 02 - 17,571 67,465 102,804 131,531 162,497 
Imports: 
Petroleum refinery products: * 
Gasoline ooo 120 160 170 200 220 
Kerosine__________.___.--_---_--__- 25 20 20 20 25 
Distillate fuel ol -2-22-2222 2- 130 190 200 220 250 
Lubricants. -222222222222 | 6 8 8 8 10 
e Estimate. SE 


1 Data on principal sources not available. 


2 All Abu Dhabi production, except 23,030,000 barrels produced in Muscat and Oman in 1967. 


TRADE 


Mineral trade consisted primarily of 
crude oil exports, gold and silver trans- 
shipments at Dubai, and imports of re- 
fined petroleum products and construc- 
tion materials. Based on posted prices, 
crude oil exports during the year were 
valued at an estimated $260 million. It 
has been estimated® that $150 to $200 
million worth of gold was trafficked 
through Dubai in 1967 mainly to India 
and that an estimated 250 long tons of 
silver were transshipped from Dubai to 


Western Europe, mostly in payment for 
the gold. 


COMMODITY REVIEW 
Mineral Fuels.—Petroleum.—Abu Dhabi 


was the scene of much oil exploration 
and production activity in 1967; however, 
most of the increase in production resulted 
from the completion of offshore pipeline 
and handling facilities in 1966. The 
principal development in the offshore con- 
cession of Abu Dhabi Marine Areas, Ltd. 
(ADMA) was Zakum oilfield which came 
on stream during November 1967. Pro- 


4 OPEC Bulletin, No. 4, April 1968, p. 2. 

5 Wall Street Journal. V. 171, No. 39, Feb. 26, 
1968, p. 1; World Petroleum. V, 38, No. d 
July 1967, pp. 46, 70. 
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duction of the field was initially 120,000 
barrels per day; plans call for output to 
reach 200,000 barrels per day in 1969. 
Crude from the field is transported by 
90-kilometer, 30-inch-diameter submarine 
pipeline to Das Island where a new load- 
ing berth capable of handling tankers up 
to 200,000 deadweight tons is nearing 
completion. When completed in early 
1968, loading and other facilities on Das 
Island will be capable of handling 320,- 
000 barrels per day. Until Zakum field 
came on stream, Umm Shaif was the 
only offshore Abu Dhabi field; together 
their production averaged an estimated 
122,000 barrels per day. There has been 
no reported development of El Bunduq 
field, a 1964 offshore discovery. 

In December, 1967 the Government 
granted to a consortium of three Japanese 
companies an offshore concession in two 
areas totaling 1.2 million acres which 
were relinquished by ADMA in January 
1967. 

Output from Murban and Bu Hasa, the 
two onshore producing fields of Abu 
Dhabi Petroleum Co. (ADPC), fell 
slightly in 1967, averaging about 258,000 
barrels per day. The shut-in Abu Jidu 
field, a 1964 discovery of ADPC, does 
not appear to have the potential of the 
other onshore fields. 

Two onshore concession areas totaling 
more than 3.5 million acres which were 
relinquished by ADPC in October 1965 
were awarded in January 1967 to a group 
of companies consisting of Phillips Petro- 
leum Co., Ente Nazionale Idrocarburi 
(ENI), and American Independent Oil 
Co. Preliminary surveys commenced in 
1967. Three other onshore areas totaling 
1.8 million acres relinquished by ADPC 
during the year were opened by the Gov- 
ernment for concession bids. 

Proved reserves at Abu Dhabi were 
estimated * at 15 billion barrels of crude 
oil and 8 trillion cubic feet of associated 
natural gas at yearend. 

Dubai is expected to be the second oil 
producing Trucial State. A 1966 discovery 
well and two 1967 step-out wells have 
confirmed the existence of commercial 
crude oil reserves in two reservoirs in the 
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offshore Fateh field. The first production 
platform is under construction and pro- 
duction is expected in the second quarter 
of 1969. The field which is 96 kilometers 
from the shoreline is in an 830,000-acre- 
offshore concession; Dubai Marine Areas, 
Ltd. with a 50-percent interest is the 
concessionaire of record and Dubai 
Petroleum Co., a wholly owned subsidiary 
of Continental Oil Co., with a 35-percent 
interest is the operator. Continental Oil 
Co., is also drilling the first onshore 
Dubai exploration well on a 914,000-acre- 
concession in which Dubai Petroleum 
Co. has a 55-percent interest and is the 
operator and concessionaire of record. 

In Sharjah, Ajman, and Umm al- 
Qaiwain, the entire offshore and onshore 
concession held by John W. Mecom and 
shared with Union Oil Co. of California 
was terminated when the concession ex- 
pired September 27, 1967. During the 
5 years of the concession two unsuccessful 
wells were drilled. One, an onshore well 
in Sharjah near the Dubai border proved 
noncommercial shows and was finally 
abandoned at about 15,000 feet. The off- 
shore Umm  al-Qaiwain well was 
abandoned in February when a severe 
storm damaged drilling apparatus. The 
three sheikhdoms are now open for con- 
cession bids. 

In Ras-al Khaimah the 401,280-acre 
onshore section of the Khaima Oil Co. 
(80 percent Union Oil Co. of California 
and 20 percent Southern Natural Gas 
Co.) was relinquished, and in October the 
area was opened for offers by interested 
groups. Khaima Oil Co. which presum- 
ably still holds the offshore areas of Ras- 
al Khaimah has drilled one 12,845-foot 
dry well since 1964 when it was granted 
the concession covering all onshore and 
offshore areas. 

Bochumer Mineralól G.m.b.H. and Co. 
(Bomin), an independent West German 
firm which received an oil concession for 
the onshore and offshore areas of 
Fujairah in mid-1966, performed pre- 
liminary geophysical surveys during 1967. 


6 Oil and Gas Journal. V. 65, No. 52, Dec. 25, 
1967, p. 118. 
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MUSCAT AND OMAN 


No data are available on the minerals 
industry of Muscat and Oman except for 
the petroleum industry. Regular produc- 
tion and exports of crude oil began in 
August 1967. By the end of the year 
23,030,000 barrels had been produced by 
Petroleum Development Oman, Ltd. 
(PDO), and the production rate had 
reached 170,000 barrels per day. The 
crude has a low sulfur content and 
averages 32° API. Fahud fieid accounted 
for 84 percent of 1967 production and 
Natih field, the remainder. A third field, 
Yibal, was being readied for production 
by late 1968. 

During the year PDO performed 65 
party months of geophysical and geological 
survey, and at yearend one well was 
being drilled. The 50 wells drilled in 
Muscat and Oman include 22 producing 
(Fahud, 15 and Natih, 7), 14 shut-in, 
and 14 in other categories. The crude oil 
produced is carried via a 30/36-inch, 
280-kilometer pipeline to the port of Mina 
al Fahal (formerly Saih al Maleh) near 
Muscat where tankers up to 200,000 dead- 
weight tons are able to berth at an off- 
shore mooring. 


PDO concluded a new agreement with 
the Sultan in 1967 which conforms to the 
50-50 profit-sharing principal with royalty 
expensing according to the OPEC formula. 
Oil revenue for the Sultanate should 
reach $20 to $25 million annually in the 
near future. During the year Compagnie 
Francaise des Pétroles purchased a 10-per- 
cent interest in PDO from Partex Corp. 
(Gulbenkian estate) which now owns 5 
percent; the remaining 85-percent partici- 
pation is‘ held by the Royal Dutch/Shell 
Group. The Sultanate applied for mem- 
bership in OPEC during 1967. 

A group of West German private petro- 
leum interests which received a 3.3-mil- 
lion-acre concession offshore Muscat and 
Oman in the Gulf of Oman in 1966, 
carried out geophysical surveys in 1967 
preparatory to a drilling program to be 
launched in 1968. The group is headed by 
Wintershall A. G. which holds a 65 per- 
cent interest. 

Union Oil Co. of California and Con- 
tinental Oil Co. relinquished their shares 
of a concession in the Dhofar area held 
jointly with John W. Mecom. Mecom’s 
rights were scheduled to expire in Janu- 
ary 1968. 


SOUTHERN YEMEN 


The People’s Republic of Southern 
Yemen, which was established in Novem- 
ber 1967 after the withdrawal of British 
troops from the former Federation of 
South Arabia, is now a political union 
composed of Aden and the former Aden 
Protectorates. 

Modern industry is confined to Aden 
where BP Refinery (Aden), Ltd., has a 


166,000-barrel-per-day refinery which 
imports crude oil to produce refined 
products primarily for bunkering and 


export. In 1966 and 1967 the gross value 
of refinery output was an estimated $140 
million and $120 million, respectively. 
The drop reflects a curtailment of refining 
as well as the devaluation of the pound. 
In late 1967, there were 1,900 persons 
employed in petroleum refining and 560 
in bunkering. In the only other significant 
mineral industry, about 80 persons were 
employed at facilities producing salt by 
solar evaporation of sea water. 

The newly independent country has 
been beset with economic difficulties re- 


sulting from the British withdrawal and 
from closure of the Suez Canal since 
June 1967. The British Government pro- 
vided Southern Yemen financial assistance 
that 1s to continue at least through May 
1968. This will help compensate for the 
revenues lost due to the curtailment of 
shipping at Aden, a free port normally 
with a large entrepót trade. 


PRODUCTION AND TRADE 


The refinery at Aden operated below 
capacity during mid-1967 due to civil 
strife and reduced bunker demand. In 
November the refinery owners agreed to 
refine up to 200,000 long tons per month 
(approximately 48,000 barrels per day) 
of Egyptian crude oil. The Egyptian public 
petroleum company, Egyptian General 
Petroleum Corp. contracted to deliver the 
crude from the Gulf of Suez and to 
handle the offtake of products. Average 
throughput of the refinery in 1967 was 
117,510 barrels per day compared with 
139,950 barrels per day in 1966. 
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Petroleum imports in 1966 were valued 
at $110.7 million (including $92.5 million 
for crude oil) representing 39 percent of 
all imports into the country. Principal 
sources of petroleum imports are Iran, 32 
percent; Kuwait, 30 percent; and Abu 
Dhabi, 17 percent. That year exports of 
refined products (including ships’ bunkers) 
totaled $149.1 million or 78 percent of all 
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super tankers which are unable to transit 
the Suez Canal in cargo is expected to 
have a deleterious effect on Aden’s 
economy. 

The Indo-Aden Salt Co. continued to 
produce salt in open pans at Aden. De- 
pressed market conditions suppressed pro- 
duction and exports in 1965. Most ex- 


exports. The increased construction of ports went to Japan and East Africa. 
Table 7.—Southern Yemen: Production of mineral commodities 
Commodity 1963 1964 1965 1966 1967 e 
Nonmetals: Salt -2222222222222 metric tons.. 86,360 81,280 72,481 72,283 60,000 
Mineral fuels, Petroleum refinery products: 7 o 
Gasoline. __._. thousand 42-gallon barrels.. 3,463 3,393 3,428 4,245 4,000 
Jet fuel and kerosaine --------- do 5,430 6,112 5,448 5,856 5,000 
Distillate fuel oul do.... 9,356 9,479 9,280 9,221 9,000 
Residual fuel ol. do 25,327 23,584 24,991 23,832 20,000 
Other, mostly naphtha.._.._._...... do. 3,262 4,083 4,354 4,377 2,000 
Refinery fuel and loss. do 2,574 3,252 3,714 3,550 3,000 
Ke llas o cds do 49,412 49,903 51,215 51,081 43,000 


e Estimate. 


Table 8.—Southern Yemen: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1965 1966 1967 1 
Metals: Iron and steel occ 257 330 NA 
Nonmetals: 
COM CNG as ttle a dl eee meade da 4,663 4,213 NA 
A IA A EE 48,889 75,425 NA 
Mineral fuels 
A A A A A 20 NA 
Petroleum refinery products: OS o o 
Gasoline- -aaan thousand 42-gallon barrels.. 3,161 3,953 NA 
Kerosine and jet fuel 0 0 0 do 4,795 5,164 NA 
Distillate E NEE do 7,033 7,150 NA 
Residual fuel ol 2-22 -________ ee do.... 11,341 7,555 NA 
Other, including LPG and feedstocks. _______________-__- do. 5,732 4,377 NA 
ql EEN do.... 32,062 28,199 NA 
Bunkere EE do 22,272 24,809 10,531 
NA Not available. 
1 Data on principal destinations not available. 
Table 9.—Southern Yemen: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1965 1966 1967 
Metals: Iron and steel 2. coo 13 , 267 8,514 NA 
Nonmetals: Cement 22 eee eee eee 112,188 73,494 NA 
Mineral fuels 
Crude petroleum. -------------------- thousand 42-gallon barrels. _ 51,772 51,276 ¢ 43,000 
Petroleum refinery products: ae H = 
Gasoline aeaa ee EE Sea do. 803 TTT NA 
Kerosine and jet fuel... ooo do...- Ce. unas NA 
Distillate fuel oil- `. do 667 741 NA 
Residual fuel oul occ do 5,982 6,695 NA 
Lubricante ARA oc Spain ese eee Seated do 12 12 NA 
o EE do 7,535 8,225 NA 


e Estimate. NA Not available. 
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COMMODITY REVIEW 


Mineral Fuels.—Petroleum.—There have 
been no major additions to the Aden 
refinery since the distillation capacity was 
raised from 150,000 to 166,000 barrels 
per day in 1966. The 70,000-acre oil ex- 
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ploration concession held by a subsidiary 
of Standard Oil Co. (Indiana) was re- 
linquished in 1966 after 3 years of 
exploration and four dry holes. Southern 
Yemen has invited bids for a new con- 
cession and by yearend 1967, a few U.S. 
companies had expressed interest. 


YEMEN 


The most significant mineral industry 
development in Yemen since 1965 was 
the resumption in January 1966 of the 
production and exportation of rock salt 
after nearly 2 years’ suspended opera- 
tions. Although rock salt is the only 
major developed mineral resource, pre- 
liminary reports from exploration carried 
out by an Egyptian scientific team reveal 
occurrences of coal, copper, sulfur, and 
iron ore in unmeasured quantities. Con- 
struction of a cement plant at Bajil was 
scheduled to begin in March 1967; how- 
ever, the present status of this project is 
unknown. The plant was to be built with 
Soviet financial and technical assistance. 
There has been no petroleum exploration 
activity in Yemen for several years; Gov- 
ernment officials have expressed an in- 
terest in discussing possible concession 
terms with foreign companies. 

Small quantities of gypsum, asbestos, 
and building materials are produced for 
local consumption; however, data on 
output are not reported. The Salif Salt 
Co., a joint venture of the Governments 
of Yemen and the United Arab Republic, 
completed repairs to existing mining 
equipment at Salif which had been in 


disuse since 1964 when a 5 year contract 
with Japanese interests was terminated. 
Estimated salt production during recent 
years was as follows: 


Metric tons 


DOG 2 ie oe a eee tea 150,000 

1963 ahi ria ira ii 100,000 

ieee ES EE 35,000 

1966.-222... 1 e 85, 000 

A OE ae ee ne 100,000 
r Revi-ed. 


Japan received 80,213 and 101,983 tons 
of rock salt from Yemen in 1966 and 1967, 
respectively. The c.i.f. value in Japan for 
these imports was $0.9 and $1.1 million, 
respectively. 

Principal minerals imported into Yemen 
were petroleum products, building mate- 
rials, including iron and steel and cement. 
Together they have a c.i.f. value equal to 
18 percent of officially reported imports, 
which in 1965 were valued at $25.8 mil- 
lion. Petroleum imports were valued at 
$2.6 million in 1965, the latest year for 
which data were reported. 
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The economy of Afghanistan continued 
in the same state of general sluggishness 
experienced in 1966; preliminary data in- 
dicated declines in export earnings, im- 
ports, and Government revenues. Begin- 
ning late in 1967, export of natural gas 
to the U.S.S.R. resulted in some improve- 
ment but this had little effect on the over- 
all economy because proceeds went to serv- 
icing the country’s growing debt to the 
U.S.S.R. 

Cement, coal, and salt continued to be 
the only mineral commodities produced 
commercially for domestic consumption, 
and small quantities of lapis lazuli were 
mined for export. Interest was shown in 
iron ore, chromite, beryl, copper, lead, and 
zinc; feelers were extended for possible 
foreign aid to do feasibility studies and for 
assistance in developing these minerals. 
However, activity will be hindered by 
inadequate transportation and capital. 
Continued interest was also shown in im- 
proving and expanding the coal mining 
industry, possibly with United States aid; 
petroleum exploration with Soviet aid; ce- 
ment production expansion with Czecho- 
slovakian aid; and surveys of copper, lead, 
and zinc potential with West German aid. 

The new investment law, passed on 
March 26, 1967, encourages joint ventures 
by foreign and Afghan capital. Complete 


foreign ownership is not excluded. Incen- 
tive features of the new law included 5- 
year exemption from income taxes, import 
duties on essential raw materials, and di- 
vidend taxes and a 10-year exemption on 
export duties. 

The third 5-year plan which goes into 
effect on March 22, 1968, calls for in- 
vestments of the equivalent of US$550 
million, 90 percent from foreign capital. 
One-third of the new investment is to be 
allocated to mines and industry. 

Installed electric power capacity of 
72,000 kilowatts at the end of 1967 is 
scheduled to be doubled within the next 
year by completion of the U.S.S.R. fi- 
nanced powerplant at Naghly near Kabul 
and West German financed plant at 
Mahipar. 


PRODUCTIÓN 


The only significant advance in mineral 
output in 1967 was the commencement of 
natural gas production. Output of most 
other mineral commodities in 1967 was 
probably close to 1966 levels. Estimated 
value of listed mineral production in 1966 
increased from the equivalent of $6.98 

1 Physical scientist, Division of International 


Activities. 
2 Research specialist, Division of International 


Activities. 
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3 Prepared by Taber de Polo. 
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million in 1965 to $7.8 million. In ad- 


dition to commodities listed, small quan- 
tities of clays, gypsum, talc, limestone, and 
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marble were produced and consumed lo- 
cally, but data on tonnages are lacking. 


Production of metals and minerals 


Commodity ! 1963 2 1964 2 1965 2 1966 1967 
Metals: 
Bory ci oe II ee kilograms..  __--- BOO! EEN 
Nonmetals: 
Barite -_.___-...- metric tons.. 1 2 EEN 
Cement ooo thousand metric tons. - 95 e125 170 175 130 
Lapis lazuli. ` EE ilograms.. 5,421 5,000 8,550 10,030 5,179 
Salt: o H 
Rock 2222an thousand metric tons. _ 21 13 18 20 31 
Other, EE do... 12 12 20 I8 2222. 
Total- ene le Sia aid do ` 33 25 38 38 31 
Mineral fuels: 3 Coal: 
Bitouminoug -------2220--2222 aaan do. ___ 98 113 r 132 141 152 
Briquets.........-...-------- ea artis See atin athe do. e 20 e 20 e14 r 21 NA 
e Estimate. r Revised. NA Not available. 


1 In addition to commodities listed, Afghanistan produces construction materials such as clays, stone, and 
sand and gravel, but data on production levels are not available. 


2 Data for Afghan calendar year beginning March 21. 


3 Production of natural gas began in November 1967 and output reached 18,400 million cubic feet by the 


end of fiscal year. 


TRADE 


Afghanistan’s mineral commodity exports 
showed a significantly different pattern 
late in 1967 as pipeline shipments of 
natural gas to the U.S.S.R. began. Pre- 
viously the only mineral export had been 
lapis lazuli. Dependence on imports con- 
tinued for petroleum products, metals, and 
most nonmetallics. The latest available 
data indicated the value of mineral imports 
as the equivalent of $8.3 million in the 
year ending March 20, 1965. 


Table 2.—Afghanistan: Imports of 
petroleum refinery products 


(Thousand 42-gallon barrels) 


1964— 1965- Principal 
Commodity 65 1 66 ! sources, 
1965-66 
Gasoline. ..-....- 913 962 U.S.S.R. 805; 
Iran 70. 
Kerosine... 153 142 U.S.S.R. 142. 
Diesel fuel oil_.__._ 416 507 U.S.S.R. 336; 
Pakistan 112. 
Lubricants and 46 49 U.S.S.R. 29, 
other. United States 


3 Afghan calendar year beginning Mar. 21. 


COMMODITY REVIEW 


Metals.—Iron and Steel.—Interest con- 
tinued in the 2 billion ton Hajigak hem- 


atite deposit 138 kilometers northwest of 
Kabul. Various development plans were 
being considered. In January 1967 the 
Swindell—Dressler Co. released an evalu- 
ation report favorable to natural gas re- 
duction of the Hajigak iron ore. 

Lead and Zinc.—On August 20, 1967, 
a minerals survey agreement was signed 
between the Afghan Ministry of Mines and 
Industries and Bergbau Planning G.m.b.H. 
of Essen, West Germany. Assisted by a 
West German fiancial grant, a detailed 
study of the deposits, including mining 
and processing techniques, transport needs, 
and the market for lead and zinc in the 
vicinity of Tolak in northern Afghanistan 
will be conducted. 


Nonmetals.—Cement.—On July 20, 
1967, there was an agreement between the 
Afghan Government and a Czechoslovakian 
organization to make a detailed feasibility 
study for a new cement plant at Herat. 
The need for cement in Afghanistan is 
greater than the installed capacity of the 
two existing plants—one at Ghouri and 
the other at Jabal-i-Seraj. 


Mineral Fuels.—Coal.—In 1967 most 
production continued to come from the 
Karkar mine, with lesser quantities from 
the Ishpushta and Darra-i-Suf mines, all 
Government owned. In July 1967 there 
were 600 underground and 175 surface 
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employees at the Karkar, with a reported 
production average about 300 tons per day. 
The bulk of the output continued to go to 
the Pul-i-Khumri cement plant which re- 
quires about 150 tons per day. The 
Ishpushta has limited capabilities for pro- 
duction and reserves are limited here and 
at Karkar, so there was renewed interest 
by the Ministry for long-range planning 
to develop the Darra-i-Suf mine where re- 
serves have been estimated at upward of 
60 million tons, with an additional reported 
25 million tons at Shaba-Shak, 16 kilo- 
meters to the east. 

Petroleum and Natural Gas.—During 
the last 2 months of 1967, 76 million 
cubic feet of natural gas were delivered 
to the U.S.S.R. from the Khwaja Gogirdak 
and Yatim Tagh fields in the Shibarghan 
area 530 kilometers north of Kabul. This 
first delivery was a trial run for an 18-year 
gas export plan calling for 53 billion cubic 
feet per year to be delivered to the 
U.S.S.R. by the Afghan Government in 
partial payment for Soviet financial and 
technical aid in development of Afghan 
natural gasfields and other projects. Work 


1011 


continued on three 99-kilometer pipelines 
(two each of 426 and one of 720 milli- 
meters diameter) from the Shibarghan 
area fields, under the Oxus (Amu) river 
to Dushombe, U.S.S.R. Branch lines within 
Afghanistan will deliver gas to a urea 
plant at Balkh (Wazirabad) and to an 
electric powerplant near Mazar-i-Sharif. 
Reserves in these fields have been estimated 
at 2,400 billion cubic feet at the 1,600- 
meter level and an additional 7 to 10.5 
billion feet at 2,300 plus meters. Prepar- 
ation work for drilling near Kunduz/Khan- 
bal was 30 percent complete at yearend 
and drilling on the first well 16 kilometers 
west of Chuga was scheduled to begin in 
1968. Other promising structures were 
reported at Yalanghack, Anhoi, Sur-i-pal 
(Sulankat, Kwaza-Gougwer and Gatim 
Dagh), and Andkhoi (Aska) areas. 

Exploration was to continue under the 
control of the Government Petroleum 
Prospecting Department with assistance 
of Soviet and Swedish engineers, with in- 
ital emphasis in the Paktia area where it 
was reported that one oil well produced 
70 to 100 barrels per day. 


CAMBODIA * 


Cambodia continued to produce rela- 
tively minor quantities of gold, phosphate 
rock, limestone, precious and semiprecious 
stones, salt, cement, and simple construction 
materials, but the mineral industry con- 
tributed little to the country?s gross na- 
tional product, estimated at roughly $875 
million * in 1966. 

Generation capacity for electric power 
was being sharply expanded primarily by 
the installation of hydroelectric plants. A 
large project at Kirirom (Kompong Spew) 
and another at Kanchay (Kampot) are 
both scheduled for completion in 1969. 

Teams of geologists from France, the 
United Nations, and mainland China have 


Table 3.—Cambodia: 


explored the country and found a few 
deposits of iron, zinc and lead, gold, phos- 
phates, bauxite, manganese, and limestone. 
Potentials generally have not been evalu- 
ated. 


PRODUCTIÓN 


Although official production data were 
not available at the time of writing, Cam- 
bodia’s mineral output in 1967 probably 
showed no changes from the insignificant 
levels of 1966. 


4 Prepared by Arnold M. Lansche. 

5 In 1967, the official exchange rate was 35 
riels equal US$1, and the Hong Kong open mar- 
e varied between 7.74 and 77.60 riels per 

1, 


Production of metals and minerals ! 


Commodity 1963 1964 1965 1966 1967 

Metals: 

Gold RE troy ounces.. 6,687 °¢6,000 °¢4,500  *4,000 NA 
Nonmetals 

Cements: 22.222): celdas da thousand metric tons..  ____- e10 e 50 59 e 60 

Salt etch EE do___- 60 e 60 NA NA NA 

Phosphate rock `... EE metric tons. - 150 150 150 `... NA 

e Estimate. NA Not available. 


1In addition to commodities listed, gem stones are produced in undetermined quantities. 
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Table 4.—Cambodia: 
(Metric 
Commodity 1964 
Metals: 
Iron and steel, semimanufactures. ._.._.. 36,597 
Nonferroug -a222 598 
Nonmetals: 
Asphalt, oaturgl -..-...---.-------.-- 7,666 
Cement. -.-..-- TN 111,602 
Fertilizers, chemical. ..........-..-... 8,368 
e Lu A ears 1,189 
Mineral fuels: 
A IA 12,010 
Petroleum refinery products: 
TA thousand 42-gallon barrels.. 366 
ine. 
Kerosine- -2-22a do... 198 
Distillate fuel ol `, do 708 
Residual fuel ol .........-. do___-_ 79 
Lubrieanta ----------- do 23 
Others_....-_.-.---------- do... 23 
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Imports of selected metals and minerals 


tons) 


1965 Principal sources, 1965 


61,968 Japan 20,233; mainland China 19,432. 
952 Japan 462; mainland China 250. 


Japan 3,341. 

North Viet-Nam 51,900; 
China 21,811. 

Tunisia 3,000. 

Mainland China 4,298. 


All from mainland China. 


4,293 
116,396 


4,819 
4,563 


28,056 
309 


mainland 


Indonesia 199; Singapore 110. 


Indonesia 128; Singapore 79. 
Indonesia 417; Singapore 326. 
Singapore 53: Indonesia 37. 
Singapore 36. 

Indonesia 9. 


TRADE 


Although data on mineral commodity 
trade for 1966 and 1967 were not available 
in time for inclusion in this report, it is 
almost certain that mineral commodity 
exports remained inconsequential while 
mineral commodity imports continued to 
account for a significant share of total 
trade as they did in 1964 and 1965 as 
shown in the following tabulation: 


Value (million dollars) Mineral 


———-— Commod- 
Mineral ities’ 
commod- Total share of 
ities trade total 
(percent) 
Exports 
1964_______- 0.11 87.52 0.13 
1965. ....-.-. .07 105.43 .07 
Imports: 
1964___.___- 17.16 81.80 20.98 
Ioeb ` 23.49 102.93 22.82 
Trade balance: 
D64 —17.05 +5.72 XX 
1965______-_- —23.42 +2.50 XX 


XX Not applicable. 


In 1965 Cambodia exported to South 
Viet-Nam 500 metric tons of mineral, in- 
dustry material consisting of slag, scalings, 
dross, and ash valued at $14,000; and un- 
specified quantity of petroleum products 
(chiefly residual fuel oils) valued at 
$36,000 to Hong Kong and Singapore; 
and 7 metric tons of precious and semi- 
precious stones valued at $24,000, mainly 
to Switzerland. Mineral commodity im- 
ports in 1965, detailed in table 4, were in 
general much larger than in 1964, and 


their value was 37 percent above the 1964 
total. 


COMMODITY REVIEW 


Metals. — Aluminum. — Through the 
United Nations (U.N.) Expanded Program 
of Technical Assistance, outcrops and 
weathered accumulations of bauxite have 
been explored in an area of low limestone 
hills in western Cambodia. The U.N. has 
also explored for bauxite in weathered 
zones of extensive basaltic lava flows in 
eastern Cambodia near the Mekong River, 

Iron ore.—lIron ore reserves northeast 
of the Great Lake near the site of the 
planned Stung Gen hydroelectric power 
project reportedly contain 5 million tons 
of ore, but inadequate coal supply and the 
undeveloped nature of the region have dis- 
courage exploitation. 

Lead, Zinc, and Gold.—Deposits of lead 
and zinc ore and outcrops of gold-bearing 
quartz veins have been reported in western 
Cambodia, where the French bilateral aid 
«program has supported exploration. 

Manganese.—A 120,000-ton deposit of 
manganese ore grading 15 to 39 percent 
Mn has been reported at an unspecified 
location. 


Nonmetals.—Cement.—Cambodia placed 
an order for 20,000 tons of cement, valued 
at about $330,000, with Malayan Cement 
Ltd. and Pan-Malaysia Cement Works 
Ltd., the first direct large-scale cement 
order placed with Malaysian concern. The 
National Cement Company at Chakrey 
Ting, near Kampot, expects to raise 
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annual output to 150,000 tons after 1967 
through plant expansion. 

Phosphates—The Khmere Phosphate 
Company at Tuk Meas (Kampot) began 
production of phosphates in 1966 and ex- 
pects to have an annual output of 12,000 
tons after 1967. 
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Mineral Fuels.—Petroleum.—A 500,000- 
ton-per-year oil refinery was expected to 
be completed at Sihanoukville in 1968. A 
loan of 60 million francs and equipment 
were supplied by France. Plant operation 
is to be conducted by Société Khmére de 
Raffinage (65 percent) and the French 
Union Générale des Petroles (35 percent). 


CEYLON 6 


Ceylon's mineral industry, although 
small, has registered a steady increase in 
recent years. In 1966 the value of pro- 
duction was about $7 million and prelim- 
inary estimates indicate a slightly higher 
level for 1967. Ilmenite, graphite, and 
precious and semiprecious stones remained 
Ceylon's principal contributions to the 
world mineral supply. 

Significant developments in the minerals 
industry during 1967 included: Official 
opening of Ceylon Steel Corporation’s 
rolling mill; start on construction of a cast 
iron foundry; doubling of the capacity at 
the Ceylon Cement Corp. plant at Ken- 
kesan; progress on construction of the 
State-owned oil refinery at Colombo; and 
the sanctioning of investment in a fertil- 
izer complex. In 1967 the Government 
adhered to its policy of political nonalign- 
ment and continued to trade with Comm- 
unist and non-Communist Countries alike. 

Early in 1966 work started on stage I 
of the Maskeliya Oya hydroelectric pro- 
ject. The project, the completion of which 
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is scheduled for November 1968, will re- 
portedly produce 75,000 kilowatts for the 
Northwestern province. Also under con- 
struction and due for completion by 1968- 
69 is a 5,940-kilowatt power station at 
Uda Walawe Dam. 

- Following the devaluation of the British 
pound, devaluation of the Ceylon rupee 
took place on November 22, 1967, from 
Cey Rs4.76 per US$1.00 to Cey Rs5.91 
per US$1.00. 


PRODUCTIÓN 


Although preliminary figures indicate 
that cement output more than doubled in 
1967 and salt production advanced by 18 
percent relative to that of 1966, overall 
mineral industry performance was not im- 
pressive. Exports of gem stones and of 
graphite, used in the absence of officially 
recorded output as a measure of produc- 
tion, indicated a decline in output of the 
former and essential stability in production 
of the latter. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 
Metals: 


PANA EE 


Gem stones (export8). -----..--.------ carats.. 
Bänd ows ot ot ee tee eee eee ue cee oe 


Graphite (exports)---------------0---------- 
lin 


P Preliminary. NA Not available. 


TRADE 


Ceylon’s $69 million deficit in its balance 
of trade in 1966, in contrast to a $99.7 mil- 
lion surplus in 1965, reflected an unfavor- 
able year for its economy. Total value of 
exports for 1966 was $357 million, a de- 


1963 1964 1965 1966 1967 » 
19,088 46,158 49,189 54,209 53,138 
A 23 36 36 20 
is 50 36 151 120 
75,238 75,000 85,850 82,880 191,772 

111 50 615 419 256 
NA NA 71,254 61,119 24,906 

4,339 4,000 7,100 5,410 ,325 

8,419 10,847 8,880 10,025 10,367 

1,016 1,500 816 1,616 ,615 
23,000 52,000 78,200 64,486 75,808 


crease of 13 percent from 1965, and the 
lowest since 1958, while the value of im- 
ports was $426 million, an increase of 9 
percent. During the first half of 1967, 
compared with a like period for 1966, 


6 Prepared by Taber de Polo. 
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imports declined but not as sharply as ex- 
ports. The largest trade partners were 
the United Kingdom and mainland China, 
for both imports and exports, reflecting 
Ceylon’s policy of entering into bilateral 
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trade or payment agreements with a num- 
ber of countries. The value of exports of 
mineral commodities amounted to about 
$7 million in 1966, with graphite, precious 
and semiprecious stones, and ilmenite ac- 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


1966 Principal destinations, 1966 


Japan 41,150. 
All to United Kingdom. 
All to Japan. 


West Germany 34,464; Japan 7,902; 
France 4,727. 

United States 4,416; United Kingdom 
2,063; Japan 1,991. 


41,200 
75 
51 
61,119 
10,025 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 
Metals: 
Ilmeni te cosa dos ld eo eee ees 60,544 
Monazite (66 percent rare earth Ree ee 12 
Zircon (65 percent ZrO2)-_ ___. Se e 2 
Nonmetals: 
Gems, precious and semi- carats._ 71,254 
precious 
Graphite. _.____.__..._-_--..-___...- 8,880 
Table 7.—Ceylon: 
Commodity 1965 
Metals: 
Aluminum and alloys, all forms. ..._.... 2,920 
Copper and alloys, all forms. . ...._...-.- 649 
e BEE troy ounces. . 11,767 
Iron and steel: 
Pig TOD isa Sse ee ale, eid GR 830 
Semimanufactures. -......--....-. 51,432 
Lead and alloys, all forms. `, r 686 
Tin and alloys, all forms. - -long tons. ` 2,226 
Zinc and alloys, all forms............ e 329 
Nonferrous base metals, neg... 56 
Nonmetals: 
ADrasiveS. ooo 145 
Asbestos, all Tormg 997 
Cemento thousand tons. _ 197 
Fertilizer materials: 
NitrogenouS---.----------------- 185,652 
Phosphatic- ooo r 52,571 
Potas8siC EE SES 58,401 
Othon. zas rr ata is 21,140 
Star cai thousand tons. . 40 
UA A A as 1,939 
TONG a tals A eee howe 1,323 
Mineral fuels 
1 A A thousand tons. ` 139 
COM sei ba cual a sl 272 
Petroleum refinery products: 
Mire thousand 42-gallon barrels ` 1,494 
m 
Kerosine______._._.___..-- do "1,426 
Distillate fuel ol, do "2,440 
Furnace and residual fuel all do... 1,973 
Lubricants. ---.-....--..-.-- do. 106 
A nsu do r 36 
EE 10 


1966 Principal sources, 1966 
2,454 
612 
12,740 
1,411 
59 , 862 


United Kingdom 1,311; Hong Kong 
461; Belgium 390. 

United Kingdom 398; India 63; 
Belgium 37. 

All [corn United Kingdom. 


KE Kingdom 1,117; West Germany 


United Kingdom 18,846; Belgium 
15,119; U.S.S.R. 10,813; Japan 
10,106. 

Burma 165; Australia 150; United 
Kingdom 112. 

United Kingdom 2,771. 

United Kingdom 104; Belgium 70; 
Australia 61. 

Denmark 13; United Kingdom 5. 


Re Kingdom 83; Czechoslovakia 


Canada 1,545; Italy 337. 
U.S.S.R. 115; Rumania 79; Japan 30. 


United Kingdom 138,972; Japan 80,799. 

United Arab Republic 40, 254; 
Jordan 5,893. 

West Germany 38,967; France 
15,393. 

Japan 13,361; United Arab Republic 
4,758; West Germany 4,439. 

All from India. 

West Germany 882; Belgium 675. 

India 934; mainland China 206. 


India 18; Australia 13. 
United Kingdom 473; Australia 88. 


E 716; United Arab Republic 


U.S.S.R. 1,501; Rumania 465. 
U.S.S.R. 2,818; Iran 152. 

Iran 1,329; U.S.S.R. 937. 
United States 98. 

Iraq 111; Iran 15. 

Rumania 8; Burma 5. 


429 


3,077 
293 


23 

179 
2,019 
251 
186,797 
47,940 
57,372 
34,895 
4 
2,089 
1,172 


31 
562 
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counting for the bulk of the revenue. 
Import value of all mineral commodities. 
including nonferrous metal manufactures, 
constituted about 22 percent of the 1966 
import budget (about $94 million). Major 
items were petroleum products, $27.94 
million; metals (including steel, nonferrous 
metals, and nonferrous metal manufac- 
tures) $20.8 million; manufactured fertil- 
izers, $17.8 million; cement, $4.2 million. 
Government budgeted import allocations 
of some mineral commodities for 1967 
were $27.1 million for petroleum products, 
$23.2 for manufactured fertilizers, and 
$3.15 million for cement. However, pre- 
liminary information indicates that actual 
figures were lower. 

A notable development in Ceylon’s trade 
policy in 1967 was the placing of agencies 
controlling trade under the Minister of 
State. A series of joint stock companies 
were to be set up, including one for the 
import of fertilizers. 


COMMODITY REVIEW 


Metals.—Iron and Steel.—The Govern- 
ment-owned Ceylon Steel Corporation 
officially opened its steel rolling mill at 
Oruwela on March 20, 1967, although 
production actually started late in 1966. 
The plant, built with U.S.S.R. aid, has a 
rated capacity of 60,000 tons of rolled 
products annually with two shifts, though 
the expected 1967 output was 30,000 tons. 
Plans call for developing a small integrated 
steel industry eventually using domestic 
iron ore and charcoal. 

On December 30, 1967, construction 
started on a cast iron foundry in Ender- 
amulla. The foundry, being built with 
West German assistance for the Ceylon 
State Hardware Corporation, is due for 
completion in November 1968 and will 
have annual capacity of 18,000 tons on a 
three-phase basis. 

Study of domestic iron ore deposits 
continued. In June 1966, magnetometer 
work was started at Mahagama in Pan- 
irendawa district; this was an extension of 
1962 studies in this area. 

Ilmenite and Other Beach Sand Min- 
erals.—Ilmenite production in 1967 almost 
matched the 1966 peak level of 54,000 
tons. Anticipated production in 1968 is 
70,000 tons, including 67,000 tons already 
contracted for by Japan interests. All 
output was from the plant of the State- 
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owned Ceylon Mineral Sands Corp. at 
Pulmoddai on the northeast coast. Visible 
reserves, placed at 4 to 5 million tons, 
remain virtually constant because materials 
produced are replaced by new deposition 
during the monsoon period. Ceylon Min- 
eral Sands Corp. was installing a plant at 
Trincomalee, about 50 kilometers south 
of Pulmoddai, to separate rutile and zircon 
from the tailings of ilmenite operations. It 
has been proposed to move the ilmenite 
plant to Trincomalee where more favorable 
weather conditions would permit year- 
round operations. Electrostatic separation 
equipment came from the United States. 

The pilot beach sand plant in the 
Katukurunda area on the west coast, op- 
erated by the Geological Survey of Ceylon, 
was in operation during most of 1966, 
partly as a production unit and partly as 
a mineral dressing laboratory. 


Nonmetals.—Cement—The Government- 
owned Ceylon Cement Corp. reportedly 
commissioned a second kiln and started 
operation of a clinker plant at its Kenkesan 
works near Jaffne at Ceylon’s northern tip 
doubling its output in 1967. The company 
has reported budgeted for and started pre- 
liminary work on a second cement factory 
of 20,000-ton capacity at Puttlam. 

Fertilizer Materials—Ceylon, almost 
wholly dependent on imported manufac- 
tured fertilizers to sustain her predomi- 
nately agricultural economy, in 1966 im- 
ported 300,000 tons of these materials 
which accounted for more than 4 percent 
of the value of total imports. The per- 
centage was higher for 1967. In March 
1966 the Government authorized a re- 
ported $25 million expenditure under the 
State Industrial Corporation for the man- 
ufacturing, processing, and marketing of 
all types of fertilizers. Initially, emphasis 
would be on production of nitrogenous 
fertilizers such as ammonium sulfate and 
urea. 


Mineral Fuels. — Petroleum. — Ceylon 
continued to be dependent on imports for 
refined petroleum products. The U.S.S.R. 
supplied 638,000 tons of products valued 
at about $11.2 million in 1967, 60 percent 
of Ceylon’s requirements with most of the 
rest coming from Rumania. Reportedly, 
late in 1967 the State-owned Ceylon Pe- 
troleum Corp. (CPC) agreed to buy from 
Rumania 140,000 tons of products con- 
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sisting of kerosine, gas oil, and diesel oil 
for $2.54 million. 

Although progress was made on CPC's 
oil reflnery at Colombo, delays, preclude 
the opening until 1969. The reported an- 
nual throughput capacity of the refinery 
will be 1.7 million tons, sufficient to meet 
Ceylon’s anticipated needs. 

Caltex Ceylon, Ltd., Esso Standard Eas- 
tern (Ceylon), Inc., and Shell Company 
of Ceylon, Ltd., are reportedly receiving 
compensation for their facilities acquired 
by CPC when Ceylon nationalized petrol- 
eum products trade in 1964. Total pay- 
ment agreed upon will be about $11.5 


HONG 


Iron ore, produced for export to Japan, 
remained Hong Kong’s principal crude 
mineral product in 1967, accounting for 
more than 90 percent of the total crude 
mineral output value of about $1.4 mil- 
bon H Kaolin, quartz, and feldspar were 
mined in small quantities for export and 
to meet domestic needs, while graphite and 
wolframite were produced in very small 
amounts, wholly for export. 

Cement production, based on imported 
clinker and valued at $3.1 million in 1967, 
and coke and breeze produced from im- 
ported coal and valued at $167,000 swelled 
the total 1967 mineral industry to about 
$4.7 million ($5.0 million in 1966). 

Although not considered part of the 
minerals industry, Hong Kong’s sizable 
shipbreaking industry provides usable steel 
for both domestic and export markets. The 
value of scrap derived from shipbreaking 
as well as the value of steel semimanufac- 
tures produced from this scrap and from 
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million payable over a 5-year period. 
Bunkering trade of some 400,000 tons per 
year plus aviation fuels and petrochemical 
products continue to be handled by Caltex, 
Esso, and Shell. Late in 1967 it was under- 
stood that CPC would issue a letter of 
intent to Shell for crude oil supply for the 
CPC refinery. 

There have been no reports of results 
of oil exploration started in mid—1966 and 
continued through 1967 in the Jaffna 
Peninsula area and along the eastern 
coastal belt by French contractors ap- 
pointed by CPC. 


KONG" 


imported crude steel scrap are not included 
in the total value of mineral production. 
Nevertheless, if these items were included 
in mineral industry output value, extrac- 
tive and processing sectors of the mineral 
industry contributed little to Hong Kong’s 
gross national product, which approxi- 
mated $2.37 billion in 1967 (current 
prices). However, imports of mineral com- 
modities, including materials for both con- 
sumption by local industry and for reex- 
port, were appreciable relative to domestic 
demand for products of these materials, 
and thus had a significant impact on the 
overall economy. 

On September 30, 1967, there were in 
force 3 prospecting licenses, 17 mining 
licenses, and 3 mining leases. Mine and 
quarry workers totaled 1,399. 

Industrial progress was unimpressive, 


7 Prepared by Arnold M. Lansche. 
here necessary values have been converted 
from Hong Kong dollars (H.K.$) to U.S. dol- 
lars at the rate of H.K.$5.81—US$1. 


Table 8.—Hong Kong: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: 
Iron ore concentrate_______.__.___- thousand tons. . 114 116 134 137 144 
Tungsten ore (wolframite) 60 percent WO); basis. . . ` 8 1 7 rg 5 
Nonmetals: 

CMON bo. feet bcos eee thousand tons.. 217 215 241 247 215 
A A , 107 1,581 1,137 1,365 1,153 
A IN 808 Ge! Pena estaa: 19 
Kaolin- odo Es 5,099 5,124 4,787 5,863 8,570 

¿AQUA es ds tos e al 3,040 1,649 1,939 2,8 3,048 
Mineral fuels: 
Coke and breeze ----...-..--.--.-. thousand tons. . 15 18 13 10 9 


r Revised. 
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‘with many steel rolling mills experiencing 
difficulties because of increased competition 
from cheaper imported steel products and 
the continuing recession in the construction 
industry. Building activity declined 22 
percent and the number of building proj- 
ects submitted for approval decreased 40 
percent in the first 10 months of 1967. 

On November 19 the Hong Kong dollar 
was devalued 14.3 percent. Protests from 
businessmen caused the Government to re- 
value the currency upwards by 10 percent 
on November 23, giving an official rate of 
US$1 to H.K. $6.06.* 


PRODUCTIÓN 


The $300,000 decline in overall mineral 
commodity output value in 1967 relative 
to that of 1966 was chiefly the result of 
a 13 percent decline in cement output. 
Iron ore production increased for the fifth 
consecutive year, and kaolin output in- 
creased 46 percent, probably as a result of 
growth in domestic demand. 


TRADE 


Total value of Hong Kong's mineral 
commodity trade-imports, exports, and re- 
exports was about $395 million in 1966, 
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compared with $350 million in 1965. The 
following tabulation details this trade: 


Value (million Mineral 
dollars) com- 
z modities’ 
Mineral share 
commod- Total of 
ities trade total 
(includ- (percent) 
ing fuels) 
Exports and reexports: 
1965... 85 1,143 7.4 
1966... 106 1,324 8.0 
Imports: 
E AAA 265 1,569 16.9 
1966.--.---....-... 289 1,767 16.4 
Trade balance: 
1965 2c cece ds — 180 — 426 XX 
1966 PS MAA —183 — 443 XX 


XX Not applicable. 


Imports of metals in 1966, as in previous 
years, consisted primarily of aluminum, 
copper, and steel semimanufactures; metal 
exports and reexports were comprised 
mainly of scrap. Of the nonmetal imports, 
pearls and precious and semiprecious stones 
accounted for 71 percent of the total value. 
Construction materials accounted for most 


9 Far Eastern Economic Review. 1968 Year- 
book. p. 169. 


Table 9.—Hong Kong: Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Metals: 
Aluminum and aluminum alloys, all 3,808 9,256 South Korea 2,242; South Viet-Nam 1,126; 
forms. United Kingdom 1,124. 
Copper, brass and bronze scrap......-- 6,140 6,689 Japan 5,024. 
Iron and steel: 
Iron org. thousand tons. - 145 141 All to Japan. 
Semimanufactured products_do.... 69 89 Thailand 41. 
e A oe eee oe do...- 129 115 Japan 51; Taiwan 45. 
Nonmetals: 
Cement 
ExportS.....o..o.o.- thousand tons.. 10 26 Oceania 11; Philippines 11. 
Reesportg. do. 12 69 Indonesia 53. 
Feldspar and fluorspar. ..-..--.-----...- 525 723 Philippines 450; Thailand 268. 
Graphite: 
a: AAA 357 310 United States 152; Singapore 82. 
Reeporta. -1 15 146 Thailand 84. 
Gravel, crushed stone, and tarred 4,655 1,492 West Germany 1,422. 
macadam. 
oe ee ee 3,724 3,987 Japan 2,089; Taiwan 1,888. 
OUarte 2s A 652 708 Thailand 668. 
Mineral Fuel (reexports): 
Petroleum refinery products: 
BC thousand 42-gallon barrels.. "22 40 Macau 23. 
ine. 
Kerosine. -.ooooooooooo..-- do. 38 37 Mainly to Macau. 
Distillate fuel oil. ........-.- do.... 188 212 Do. 
Residual fuel oil...........- do.... 10 8 Do. 
Labrieanta -.---------- do. 112 115 Thailand 33; Taiwan 30. 
JE anana 0.. 5 72 Thailand 25; Singapore 17; Formosa 14. 
Krea do._.- 6 17 Indonesia 12. 
r Revised. 


Source: Hong Kong Trade Statistics. Exports and Reexports. Commerce and Industry Department, Hong 


Kong. December 1965, 481 pp.; December 1966, 500 pp. 
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Table 10.—Hong Kong: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1965 1966 Principal sources, 1966 
Metals: 
Aluminum and aluminum alloys, all 10,465 11,265 Canada 4,669; United States 2,692; 
forms. Australia 2,645. 
Copper and copper alloys.............- 9,740 8,512 er Kingdom 1,947; Australia 
Iron and steel: ` 
Iron Ofre- eege 9,995 12,294 Mainland China 7,758. 
Scrap, iron and thousand tons.. 93 56 United Kingdom 23; West 
steel. Germany 21. 
Iron sponge and ferroalloys........ 10,041 14,097 Nor Korea 7,638; North Viet-Nam 
Semimanufactures. thousand tons... 528 413 Mainland China 179; Japan 125. 
Ingots and equivalent forms. ...... e 7,510 22,468 Australia 11,200; North Korea 10,585. 
Lead and lead products. ...-.--.--....- 91 1,311 North Korea 898; Australia 154. 
Platinum (unworked)..... troy ounces.. 22,04 26,033 we armany 12,775; United King- 
om 9,207. 
Silver (unworked)..------------ do.... 278,800 245,266 Worth We 161,373; United King- 
om 57,600. 
Zine and zinc alloys, all forms 3,960 5,726 Australia 2,326; North Korea 2,144. 
Nonmetals: 
Cement ------------ thousand tons. . 1,116 910 Mainland China 690; Japan 145. 
Diamond, eem... carats.. 383,316 461,468 Belgium 194,693, Israel 121,965. 
Fertilizers._ .....-.-...- thousand tons. . 7 8 West Germany 5. 
Gravel, crushed stone and tarred 4,661 2,855 Mainland China 2,314. 
macadam. 
EELER ee E 10,027 18,098 een 9,238; mainland China 
¿A thousand tons.. 50 Mainland China 29; North Viet- 
Nam 13. 
Limestone. ....-..-..-.-------- do... 329 324 Japan 288. 
Overt? AAA 3,417 3,113 All from mainland China. 
Salter thousand tons. . 32 30 Mainland China 24. 
Mineral fuels: 
WEE thousand tons.. r174 150 Mainland China 109. 
EE et r 5,609 5,305 Japan 3,902. 
Petroleum refinery products: 
e thousand 42-gallon barrels.. r 646 802 Singapore 478; Bahrain 213. 
ine. 
Naphthas and solvents._....- do. 122 168 Iran 69; Indonesia 45. 
Kerosine ooo. do. 1,065 1,359 Japan 506; Singapore 380; Iran 245. 
Jet 1 E See do... 1,253 1,258 EE 446; Indonesia 251; Iran 
Distillate fuel oft... do.... 2,471 3,078 Singapore 1,563; Japan 636; Iran 473. 
Residual fuel oil_........... do.... 9,247 9,414 Singapore 3,769; Saudi Arabia 3,531; 
Iran 1,436. 
Lubricants.-........-...--- do_... 217 241 United States 126; Singapore 36. 
AA a do... 129 Indonesia 117. 
Other tra oo a det do___- 123 Singanore 65; Japan 30. 
r Revised. 
1 Mostly asphalt. 


Source: Hong Kong Trade Statistics. Imports. Commerce and Industry Department, Hong Kong. Decem- 


ber 1965, 236 pp., December 1966, 236 pp. 


of the remaining nonmetal import value. 
Refined petroleum products, mainly ker- 
osine, jet fuel, and distillate and residual 
fuel oils, made up approximately 94 per- 
cent of the total value of mineral fuel 
imports in 1966. Petroleum reexports were 
primarily distillate fuel oil, lubricants, and 
waxes. 


COMMODITY REVIEW 


Metals.—Iron and Steel.—Production 
from Ma On Shan, Hong Kong’s only 
iron ore mine, increased 5 percent in 
1967 in response to increasing demand 
for iron ore in Japan. 


There was a decline in demand for 
steel in the colony. Severe foreign 
competition from Japan and mainland 
China, resulted in The Shi Wing works 
ceasing production. Other mills also felt 
the competition. Shun Fung Ironworks 
Ltd. started up its new plant at Junk Bay 
in August. It has electric arc scrap melting 
furnaces and continuous casting and auto- 
matic rolling facilities with a total capacity 
of 300 tons per day of high and low 
tensile steel bars. 


Nonmetals.—Cement.—The 1967 cement 
production decline was a result of labor 
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disputes. The Green Island Cement Co. 
announced in June it hoped to restart the 
Hunghom cement plant and began hiring 
for the project. Dust produced in the 
manufacture of domestic cement was a 
problem and electrostatic precipitators 
have been employed. 

An automated quarry was opened at 
Cha Kwo Ling (No. 1) in May with an 


initial capacity of about 180 tons an hour 
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of aggregate ranging from 11⁄4 inches to 
stone fines. Pioneer Quarries Ltd. expected 
to be able to provide aggregate for pro- 
duction of more uniform concrete. 


Mineral Fuels.—Coke and Breeze.—The 
Hong Kong & China Gas Co., Ltd. pro- 
duced coke and breeze as byproducts of 
coal gas manufacture from imported coal. 
Production ceased at the end of 1967 with 


the closure of the coal gas retort house. 


LAOS” 


In spite of insurgency, Laotian tin pro- 
duction increased in 1967, but plans for 
mining other mineral deposits were not 
carried out and delays occured in con- 
struction of the Nam Ngun hydroelectric 
facilities. As most of the tin produced in 
Laos is exported through Bangkok, Thai- 
land, the Laotian Government endeavored 
to have railway rates for goods shipped 
through Thailand reduced. The general 
rate between Bangkok and Vientiane was 
reduced to 330 bahts per ton from 340 
bahts at the end of 1967. 

The United Nations Development Pro- 
gram approved $531,000 and the Govern- 
ment of Laos $90,000 toward the cost of 
a 21-month search for ferrous and non- 
ferrous metals in the lower Mekong River 
Basin in Laos. 

Laotian mineral production value in 
1966, the latest year for which data are 
available, was equivalent to about 1 per- 
cent of the gross national product, which 
was estimated at roughly $189 million in 
current prices. 


PRODUCTION 


Statistical data are available only for 
tin and salt output in recent years, al- 
though simple construction materials— 
clays and sand and gravel—are undoub- 
tedly produced, and very small quantities 
of other mineral commodities may also be 
mined. Available data for tin and salt are 
as follows: 


Tin Tin metal Salt 
Y ear concentrate content (metric 

(long tons) (long tons) tons) 

1963...... 650 326 NA 
1964. ..... 686 336 3,000 
1965__.__- 569 284 3,000 
1966_____- 668 340 4,200 
1967_____- ¢ 1,250 ¢ 625 NA 


NA Not available. 
e Estimate. 


TRADE 


The role of mineral commodities in 
overall Laotian trade in 1964 and 1965 
(latest year for which data are available) 
is shown in the following tabulation: 


Mineral 
Value (million dollars) com- 
———$—$ — modities’ 
Mineral share of 
com- Total total 
modities trade (percent) 
Exports: 
1964_._.___- 0.7 0.9 77 
1965_______- .6 1.0 60 
Imports: 
1964_______- 5.2 25.1 21 
1965_._____- 6.6 32.9 20 
Trade balance: 
964_______- —4.5 —24.2 XX 
1965. -..--.- —6.0 —31.9 XX 


XX Not applicable. 


Tin was the only mineral commodity 
of export significance. In 1965 tin exports 
were valued at $614,000 compared with 
$691,000 in 1964 and were shipped chiefly 
to Singapore and Malaysia. Mineral fuels, 
largely petroleum refinery products, were 
overwhelmingly dominant among imports, 
with a value of $4.5 million. Aside from 
recorded mineral trade, Laos engages in 
a sizable trade in gold, which serves as 
the Government's principal money earner. 
A total of 1.7 million troy ounces of gold 
was reportedly imported in 1966 with a 
value of kip(K)30,110 million; ** reexport 
statistics were not available. 


10 Prepared by Arnold M. Lansche. . 

11 Although the official exchange rate is 
K290=US$1, import transaction are generally 
at the free rate, about K500=US$1. 
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Table 11.—Laos: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1964 1965 Principal sources, 1965 
Metals: 
AlUMÍNUDM. ooo coco : 20 168 Taiwan 107. 
COD success a 47 NA 
Iron and steel: Semimanufactures_.....- r 4,723 2,315 Thailand 1,018; Hong Kong 430. 
¡E A a ie ee 5 NA 
d © A A A AA EN r 96 NA 
Nonmetals: 
Calcium earbide 0202. 36 NA 
Cement- ct EEN 13,693 19,083 Thailand 18,755. 
Fertilizers, mostly pnotasgie " 322 NA 
SU cad recia 422 1,309 Thailand 1,307. 
SIE 201 NA 
Mineral fuels: 
Petroleum refinery products: 
Avia- thousand 42-gallon barrels. _ 164 NA 
tion gasoline. 
Motor gasoline.....-..-.------ do...- r 324 300 Indonesia 155; Malaya 103. 
Kerosine___......._.--..-- do. 37 42 Malaya 18; Indonesia 17. 
Distillate fuel ol... do r 101 131 Malaya 68; Indonesia 47. 
Residual fuel oil. ..........-. do. ri 1 
Lubricants. _-.......__---- do. r 21 13 United States 8. 
Other... ---.-------------- o... 8 NA 
Paraffin wax.---------...- do. 1 3 Indonesia 1; United States 1. 
Asphalt, bitumen, petro-..._._do...- 8 12 Malaya 8. 
leum coke. 
* Revised. NA Not available. 


COMMODITY REVIEW 
Metals.—Gold.—Gold occurs in several 


localities in Laos, especially along the Me- 
kong River and its tributaries. Ore samples 
assayed have ranged in gold content from 
0.28 ounce to 3.33 ounces per ton. 
Tin.—Recent modernization of the Phon 
Tiou tin mines in southern Laos, including 
installation of a new plant to treat dump 
material, accounted for expanded output, 
which by midyear totaled 629 long tons 
of concentrates and which was estimated 
at 1,250 tons for the year. Tin has been 


mined principally by French firms, but a 
1967 agreement established a consortium 


of French and Laotian interests to improve 
mining and explore new areas. 


Nonmetals.—Cement.—A study was in 
progress regarding construction of a ce- 
ment plant with an output of 50,000 tons 
per year. 

Salt—It was reported that improve- 
ments were made in the salt refining fa- 
cilities at Bankeun, several kilometers north 
of Vientiane. 


MONGOLIA ” 


Mongolia’s small mineral industry ap- 
parently made little progress during 1967, 
the second year of the 5-year plan for 
1966-70. Coal production, which ac- 
counted for an estimated 60 percent of 
mine output value, increased by only a 
modest amount. This was clearly insufh- 
cient to meet energy demands of the 
country's growing coal-based industrial 
sector. Output of this fuel, a key item 
under the plan, appeared unlikely to be 
doubled by 1970 as intended. Construction 
materials, scheduled to increase 2 to 3 
times during the plan period, remained in 
short supply. No information was available 
on fluorspar, Mongolia's only mineral 


product of world significance. 
Comprehensive geological work contin- 
ued, with assistance from most of the 
member nations of the Council for Mutual 
Economic Aid. Bulgaria, Czechoslovakia, 
East Germany, Hungary, Poland, and the 
U.S.S.R. all allegedly participated in sur- 
veying and mapping activities. East Ger- 
man experts reportedly concentrated on 
exploration for rock crystal and gold and 
other precious metals. The overall pro- 
gram, which inspired the establishment of 
a Mongolian Ministry of Geology in 1966, 
was declared 94 percent complete in 1967. 


12 Prepared by Ronald A. Pense. 
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PRODUCTION 


Information on mineral production was 
available only for coal, where an increase 


Table 12.—Mongolia: 


1021 


of about 6 percent over that of 1966 was 
claimed. Amounts of finished building 
materials produced apparently increased, 
although falling short of projected goals. 


Production of mineral commodities 1 ? 


(Thousand metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Nonmetals: 
RE TT EE 15 20 20 20 25 
A E E E E 49 57 75 75 75 
MP o a lo tala acacia 25 30 35 35 40 
A A E A OI eth 8 8 8 8 8 
Mineral fuels: 
Coi a a 845 710 990 "1,004 1,060 
Petroleum: 
Grude -------------0- thousand 42-gallon barrels.. 365 865 116 89 90 
Refinery products: 
Gasoline. --.--00ooocooceoocooococacococoo. do.... 155 150 144 150 150 
Distillate fuel oil... .....--..-.-..-.--.. o... 55 60 49 50 50 
Residual fuel ol. -2-202 ------------- o... 205 205 192 200 200 


r Revised. 


1 All figures are estimated, except coal (1963; 1965-66); crude oil (1965-66); and gasoline and distillate fuel 


oil (1965). 


2In addition to commodities listed, Mongolia produces simple construction materials, and tungsten concen- 


trates, the latter at a rate of 100 to 200 tons annually. 


3 Mainly so-called brown coal. 


TRADE 


Although no official Mongolian trade 
statistics are available, it is believed that 
officially recorded Soviet exports to Mon- 
golia provided in table 13 are indicative 
of overall Mongolian mineral commodity 
imports. In the case of Mongolian mineral 
exports, Soviet statistics are less clear; the 
U.S.S.R. sources indicate total receipts of 
56,200 tons of fluorspar in 1965 and 
45,100 tons in 1966, but the origin of 


Table 13.—Mongolia: 


these imports is not reported. The same 
sources give value data by country of ori- 
gin but the total value of all ores and con- 
centrates received from Mongolia was less 
than one-third of the value of the recorded 
total fluorspar imports. 

Mongolian-mainland China trade data 
are not available, but in view of the de- 
caying political relations of these two 
countries little or no mineral trade is be- 
lieved to have taken place. 


Imports of mineral commodities from the U.S.S.R. 


(Thousand metric tons unless otherwise specified) 


Commodity 1965 1966 
Metals: 
Iron and steel: 
¡E A A os seeekese 1 1 
AA MN IA EE 7 6 
Iron and steel pipes... E o 2 1 
Nonferrous metals and alloys... ue ui ne nnn ene en eee ee eee ee (2) (3) 
Nonmetals: 
Comentar e A A oa 43 58 
Mineral fuels: 
Bituminous AA ee ies ee ee 134 8 
e A A A aa 2 1 
Petroleum: 
Crudo a de de io thousand 42-gallon barrels.. 314 331 
Refinery products: 
ez E TEE do. 818 819 
Distillate fuel oil. <n eee ee aaa a get sde Ee O. 367 332 
¡PU ee dora ee oe eee eee eee hs do... 87 86 
Ohër oes ee ee ete EE o... A 3 


1 Less than }4 unit. 


Source: Data derived from official export statistics of the U.S.S.R. 
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COMMODITY REVIEW 


Metals.—Iron and Steel.—Basic con- 
struction on the U.S.S.R.-designed 300,000- 
metric-ton integrated Darkhan iron and 
steel plant presumably continued in 1967 
but lack of reporting on this project in- 
dicated that difficulties may have been 
encountered. 

Tungsten.—Reported references to labor 
inefficiency at the Ih Hairhan and Bur- 
entsogt mines implied that output, which 
fell short of production plans in 1966, 
also lagged in 1967. These wolfram- 
scheelite mines accounted for all of Mon- 
golia’s tungsten concentrate production. 


Nonmetals.—Construction Materiats.— 
Output of construction materials such as 
sand, gravel, limestone, and clay and pro- 
duction from brick and concrete plants 
fell short of expectations in 1967. Require- 
ments for Ulan Bator, one of the two ma- 
jor commercial centers of Mongolia, were 
estimated at 300,000 metric tons of crushed 
rock, 250,000 tons of gravel, 125,000 tons 
of sand, and 10,000 tons of lime. While 
sand and lime sources were considered 
adequate, only about 40 percent of the 
gravel and 3 percent of the crushed rock 
was allegedly available at the beginning 
of the year. Construction product plants 
at Ulan Bator included a regular concrete 
mixing plant, a lightweight concrete mix- 
ing facility with an annual capacity of 
50,000 tons, and three brick factories, of 
which the regular concrete plant appar- 
ently failed to fulfill quotas. At Darkhan 
work continued on Mongolia’s first cement 
plant, which is being built with Czecho- 
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slovakian aid. The plant’s initial 100,000- 
ton-per-year-capacity is later to be dou- 
bled. A plant to produce 30 million bricks 
and 22,000 tons of lime annually was also 
under construction at Darkhan with Polish 
assistance. Other important construction 
material plants operating in 1967 included 
the Dundgob Aymak alabaster and Tsa- 
gaan Bula lime factories, each with an 
annual capacity of 10,000 tons. 


Mineral Fuels.—Coal.—Development of 
the Sharyn Gol opencut coal mine, an 
important factor in the establishment of 
the Darkhan industrial center, apparently 
proceeded slowly. Only about 30,000 tons 
of coal was extracted during the first 8 
months of 1967. When completed, this 
mine is expected to have an annual ca- 
pacity of 1.1 mill’on tons, exceeding that 
of the Nalaikha mine near Ulan Bator, A 
mechanization program was under way at 
Nalaikha where poor labor discipline and 
organization have been blamed for failure 
to meet production goals. Although about 
10 other coal mines were in operation or 
being developed to severe remote areas of 
the country, the Sharyn Gol and Nalaikha 
mines will undoubtedly remain the only 
pits of importance. 

Petroleum.—The Mongolian petroleum 
industry in 1967 consisted of the Sayn 
Shanda field in the Gobi Desert and the 
adjoining Soviet-built Dzuun Bayan re- 
finery, which together employed an esti- 
mated 550 to 600 persons. The U.S.S.R. 
probably continued to supply most of the 
crude oil requirements of the refinery and 
the greater part of the refined products 
consumed by the Mongolian economy. 


NORTH VIETNAM" 


North Viet-Nam has significant resources 
of chromite, apatite, and anthracite coal, 
but output of each was believed sharply 
cut back in 1967 by war damages. In 
recent years the total value of production 
of minerals has been estimated at roughly 
$100 million, perhaps 15 percent of gross 
national product. 

For its size of approximately 63,000 
square miles, North Viet-Nam is weil en- 
dowed with a variety of minerals, in con- 
trast with South Viet-Nam. Thus, North 
Viet-Nam is one of the fairly rich countries 
in Southeast Asia in mineral resources. 

The Government’s economic planning 


has included search for and development of 
mineral resources. In this respect, Hongay, 
Campha, Vong Bi, Mao Khe, Trang Bach, 
Lang Cam, and other mineral centers have 
received particular attention. Plans have 
been made to construct mining and smelt- 
ing facilities to produce aluminum, iron, 
and zinc. Industrial projects planned or in 
various stages of completion include mod- 
ernization and expansion of existing instal- 
lations, such as the cement plant in 
Haiphong, the iron and steel mill in Thai 
Nguyen, various fertilizer installations 


13 Prepared by Arnold M. Lansche. 
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throughout the country, and power-gener- 
ating stations. Among major projects was 
the expansion of the Haiphong port to 
enable it to handle larger ships and twice 
the amount of present traffic. Financial 
and technical aid for these and other proj- 
ects is expected to come from mainland 
China, the U.S.S.R., and other Communist 
countries. 


PRODUCTION 
Mining of various ores, coal, and pro- 


1023 


duction of cement continued during the 
year on a reduced scale. ` ` 

North Viet-Nam has produced undis- 
closed quantities of gold, lead, tin, zinc, 
asbestos, clays, dolomite, glass sand, kaolin, 
mica, and pyrite, and is believed to have 
facilities to process or refine antimony, cop- 
per, lead, manganese, and mercury. Con- 
dition of the latter facilities, however is 
undetermined at this time. 


Table 14.—North Viet-Nam: Production of selected mineral commodities 
(Metric tons) 


Commodity 1963 1964 e 1965 e° 1966 e 1967 1 

Metals: 

E NEEN 30,300 30,000 30,000 30,000 NA 

TON Ore ni aia cana NA 300,000 NA NA 

E AI IS 80,000 150,000 NA NA 
Nonmetals: 

pel tee corer Ee thousand tons. - 925 1,000 1,000 1,000 NA 

LEE Oia 91 649 750 750 NA 

Phosphate rock... dp. e 50 50 50 50 NA 

A A eee ae do. 128 150 150 150 NA 
Mineral fuels: 

Coal (mainly antbraeitei. do.... 3,347 3,400 3,500 3,500 NA 

e Estimate. NA Not available. 


1 No attempt has been made to estimate production in 1967 because of war damage. 


TRADE 


Official trade statistics for North Viet- 
Nam are not available. The U.S.S.R., 
Japan, mainland China, and West and 
East European countries have been factors 
in North Viet-Nam trade. The principal 
import was petroleum refinery products 
mainly from the U.S.S.R., with smaller 
quantities of aluminum, copper, iron, and 
steel also imported. 

North Viet-Nam's chief mineral export 
has been anthracite coal, most of which 
has gone to Japan. Japan received 253,487 
metric tons of anthracite from North Viet- 
Nam in 1967 compared with 361,392 tons 
in 1966. It is understood that mainland 
China received sizable quantities of anthra- 
cite, apatite, and chromite from North 
Viet-Nam in 1966. Apatite also has been 
shipped in large quantities to East 
European countries. 


COMMODITY REVIEW 


Metals.—Chromite.—North Viet-Nam’s 
chromite mines are centered about Co 
Dinh, about 40 kilometers from Thanh 
Hoa. One of the major mines in the 


vicinity of Le River has employed as many 
as 2,000 workers and has one mechanized 
and two manual sections. In the manual 
sections employees are divided into groups 
of four or five. Climatic conditions, mon- 
soons, and drought, hamper the work to 
some extent. 

Iron and Steel.—The Thai Nguyen iron 
and steel complex, North Viet-Nam’s first 
steel mill, was bombed and presumably 
put out of action during the greater part 
of 1967. The plant had an annual capacity 
estimated at 200,000 tons utilizing three 
blast furnaces. 

The Thai Nguyen complex reportedly 
could produce 150,000 tons of coke and 
130,000 tons of iron sinter annually. Iron 
ore was provided by the Trai Cau mine, 
which reportedly had reserves of more than 
2 million tons of ore containing about 60 
percent iron. The Trai Cau mine, North 
Vet-Nam’s first iron mine, went into trial 
operation in 1964 and reportedly had the 
capacity to provide approximately 300,000 
tons of ore per year. 

Tin.—Although there are a number of 
tin occurrences in North Viet-Nam, espe- 
cially in the Tinh Tuc district of Cao Bang 
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Province, production of the metal has 
always been small. Since the partition of 
Viet-Nam, the North Viet-Namese Govern- 
ment has reopened, expanded, and mech- 
anized the Tinh Tuc mine with capital and 
technical assistance from the U.S.S.R. and 
East European countries. 


Nonmetals. — Cement. — The Haiphong 
Cement Works, the principal cement plant 
in North Viet-Nam, was bombed in 1967. 
Plant capacity was on the order of 500,- 
000 tons per year. Planned expansion was 
to have increased capacity by 30 to 35 per- 
cent. There were several small cement 
plants at Nghe An and Sai Son with com- 
bined capacity of 150,000 to 200,000 tons 
per year. 

Fertilizer Materials. North Viet-Nam 
had about six phosphate plants with a 
total capacity of about 200,000” tons of 
phosphate fertilizers. The 100,000-ton-per- 
year, Soviet-equipped superphosphate plant 
at Lam Thao reportedly was one of the 
most modern of its kind in Asia. The super- 
phosphate product has 20 to 21 percent 
available phosphorous pentoxide (P:0s). 
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The plant is equipped to produce 40,000 
tons of sulfuric acid per year. Raw 
material for Lam Thao comes from the 
Laokay apatite mine, which contains more 
than 300 million tons of ore grading from 
11 to 37 percent P:Os. The Lam Thao 
plant could supply about 14 percent of 
North Viet-Nam's total annual require- 
ment—about 700,000 tons—of phosphate 
fertilizer based on 5.4 million acres of 
cultivated area and assuming application 
at rate of 185 pounds per acre. 


Mineral Fuels.—Coal.—North Viet-Nam 
has deposits of an excellent grade of 
anthracite located principally along the 
northeastern coast, near Hon Gai. About 
8,000 workers have been reported in recent 
years at the Hon Gai mine and about 700 
at the Deo Nai mine, 40 kilometers away 
from the former mine. Coal re:erves at 
Deo Nai reportedly total 5 billion metric 
tons. The seven principal mines are 
believed to range in size from 100,000 to 
1 million tons annually. About one-fourth 
of the output is exported to mainland 
China and Japan. 


SOUTH VIETNAM" 


The war sharply reduced overall in- 
dustrial development in South Viet-Nam 
during 1967, and the mineral industry 
suffered along with other industries. Work 
on the An Hoa industrial complex, about 
65 kilometers from Danang, was stopped 
except for the completion of the civil 
engineering work involved. The complex 
was to include a fertilizer plant, with 
annual production of 42,000 tons of urea 
and 48,000 tons of ammonium sulfate, and 
several plants to produce ammonia and 
sulfuric acid. In contrast, however, in the 
relatively secure area of Saigon, some in- 
dustries such as glass, asbestos, and chem- 
icals increased production. Funds of the 
U.S. Commercial Import Program were 
allotted in June 1967 to the extent of 


$3.2 million to double existing electrical- 
generating capacity in the Saigon area 
because of the large increase in demand. 
The country’s Gross national product in 
1966 was estimated at $2,086 million com- 
pared with $1,775 million (at a conversion 
rate of US$1 =VN$350 in 1965). Begin- 
ning in October 1, 1967, U.S. Government 
agencies and contractors purchased piastres 
at the rate of VN$118 to US$1 compared 
with the previous rate of VN$80 to US$1. 


PRODUCTION 
Mineral production data for South Viet- 
Nam were not available for 1967. Mineral 
areas were generally insecure and mining 
was disrupted by war. 


14 Prepared by Arnold M. Lansche. 


Table 15.—South Viet-Nam: Production of metals and minerals 


Commodity 1963 1964 1965 1966 1967 

Nonmetals: 

RT EE thousand metric tons.. ... 15 198 135 NA 

A EE thousand cubic meters.. 35 120 100 100 NA 

Saltese ee eee ee ate eens thousand metric tons.. 196 189 161 160 NA 

Silica sand...-.....-._..------------ thousand cubic meters.. 255 ¢220 ¢220 e200 NA 
Mineral fuels: 

Coal, anthracite. __.....-.-.-.-------- thousand metric tons.. 104 Th: cies aos midus 

A EE do.... 55 55 50 30 NA 


e Estimate. NA Not available. 


OTHER FAR EASTERN AND SOUTH ASIAN AREAS 


TRADE 


South Viet-Nam imported most of its 
mineral commodities in 1965 from the 
United States ($25.5 million, chiefly iron 
and steel products); Taiwan ($21.3 mil- 


lion, 


chiefly cement and iron and steel 


products); and South Korea ($16.4 million, 
chiefly iron and steel products). All petro- 
leum products utilized in the Country were 
imported. The value of overall mineral 
commodity trade and total trade for 1964 
and 1965 the latest years for which data 
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are available was as follows: 
Mineral 
Value (million dollars)! com- 
— modities' 
Mineral share of 
com- Total total 
modities trade (percent) 
Exports: 
1964. ...-.-.-.. .88 48.46 2 
1965....-.-...- .32 35.49 1 
Imports: 
1964. ....... 73.62 297.60 25 
1965. .-.-....- 103.06 356.56 29 
Trade balance: 
DA ee —72.74 —249.14 XX 
1965. .-.....- — 102.74 -—321.07 XX 


XX Not applicable. 
1 Excludes many military goods. 


Table 16.—South Viet-Nam: Imports of selected metals and minerals 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 
Aluminum and alloys, all forms. _...... 
Copper and alloys, all forms. .......... 
Iron and steel: 
Pig IPOD acacia 
Bars, rods, angles, shapes set sections. _ 
Universals, plates, and sheé@ts______ 
Hoop and strip... ---------------- 
Rails and track materials 
Wire (exclusive of wire rod).....-.. 
Tubes, pipes and fittings. ...._..-... 
Lead and alloys, all forms. ............ 
Metallic oxides for paint. __........... 
Tin and alloys, all forms... _long tons. . 
Zinc and alloys, all forms 
Nonmetals: 
Abrasives, natural. ....ooooccoo..... 
Asbestos, crude. 2-2. eee 


Clays: 
“Construction and refractory....... 
Feldspar, 
metals. 
Fertilizers: 
Natural obospnbhsateg ..---------- 
Manufactured: 


Nitrogenous. -.-thousand tons.. 
Phosphatic.......----------- 


mica, quartz, related non- 


Petroleum refinery products: 
Gaso- thousand 42-gallon barrels.. 


line. 
Kerosine. neu do.... 
Fuel oil: 
Distillate...-...-..-... do.... 
Residual......-.....-.-. do...- 
Lubricating oils and grease..do.... 
Mineral jelly and wax.......do.... 
Asphalt. ......------------ do.... 


1964 


4,0 
64, 329 
55, 416 


1965 


Principal sources, 1965 


Taiwan 2,340; United States 1,453. 


Taiwan 5,072; United States 1,896, 

Taiwan 32, 591; India 20,297. 

United States 51, 716; South Korea 
35,613. 

United States 125; Taiwan 119. 

United States 4, 

Taiwan 7,839. 

France 3,828; United States 2,470. 

United States 395. 

United States 873; India 727. 

United States 3,015. 

Belgium-Luxembourg 596. 


All from United States. 
Taiwan 806. 


Japan 2,083. 
United States 287. 


Tunisia 3,800. 


Taiwan 2 

Tunisia 78, 827; United States 25,568. 
Israel 7,0 020. 

Taiwan 1,500. 


Taiwan 700. 
Malaysia 960. 
Malaysia 405. 


Malaysia 1,061. 

Malaysia 1,221. 

United States 70, Netherlands Antilles 
Indonesia 37. 


NA Not available. 
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Sand and salt are the principal mineral 
exports of the country, although, in 1966 
South Viet-Nam exported no sand to 
Japan, usually the only recipient. Sand 
exports in 1965 totaled 79,910 metric tons 
valued at $289,000. Exports of salt in 
1965, all to Japan, totaled 5,000 metric 
tons valued at $22,000, a decrease of 87 
percent in quantity compared with 1964 
exports; data for 1966 were not available. 


COMMODITY REVIEW 


Nonmetals.—Limestone and Cement.— 
Limestone reserves were estimated at 56 
million tons at Kien Luong in Kien Giang 
Province; 5 million tons at Long Tho 3 
kilometers west of Hue; and 40 million 
tons at Hiep Than. 

The Ha Tien Cement Company, South 
Viet-Nam’s only cement producer in the 
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past has obtained limestone for its opera- 
tions from the Kien Luong deposit. The 
company used clinker imported from Tai- 
wan in 1967 for its grinding operations 
near Saigon because of local transportation 
problems. 

Proposals have been made to build a ce- 
ment plant to utilize limestone from Long 
Tho or Hiep Than, but by yearend no 
action had been taken. 


Mineral Fuels.—Coat.—The only signif- 
icant coal mine in South Viet-Nam at 
Nong Son has not yet been restored to 
operations since it was flooded by typhoon 
in 1963 and received sabotage damage in 
November 1964. 

Petroleum.—South Viet-Nam continued 
to rely on imports for petroleum supplies; 
these were distributed by three U.S. 
companies. 


The Mineral Industry 
of Other South Pacific Islands 


By John A. Stock * 
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BRITISH SOLOMON ISLANDS 


There was no commercial mineral in- 
dustry in the British Solomon Island Pro- 
tectorate (BSIP) although a small annual 
output of gold continued. The Protectorate, 
an elongated group of seven principal and 
numerous minor islands, begins adjacent 
to Bougainville Island, Territory of New 
Guinea, and extends southwestward nearly 
1,600 kilometers. The larger islands are 
Choiseul, New Georgia, Santa Isabel, Ma- 
laita, Guadalcanal, San Cristobal, and 
Santa Cruz. 

Almost all the alluvial gold was recov- 
ered on Guadalcanal by panning methods. 
Production for recent years was 310 troy 
ounces in 1965, 394 in 1966, 672 in 1967. 

In recent years there has been a growing 
interest in the geology, mineralization, and 
geophysical anomalies of the Solomons by 
foreign mining companies and international 
scientific groups. The most important 
known mineralization consists of low-grade 
nickeliferous laterite deposits on Santa 
Isabel and San Jorge Islands. Copper and 
manganese occur on other islands. A baux- 
ite deposit discovered on the island of 
Kolombangara in 1965 has been under- 
going exploration by the BSIP Geological 
Survey Department. In the last quarter of 
1965 a gravity-magnetic-bathymetric sur- 
vey covering 10 million square kilometers 
of the surrounding seas was started and 
completed with the aid of U.S. scientific 
groups. An intensive aerogeophysical sur- 


vey started in November 1965 by the Swed- 
ish A.B.E.M. Geophysical Co., and financed 
($1.5 million) by the United Nations 
Special Fund and the British Government 
was completed in October 1966. The 
Florida Group, Santa Isabel, San Jorge, 
and Guadalcanal have been covered in 
varying degrees by an airborne survey 
team that obtained magnetrometric, elec- 
tromagnetic, and scintillometer data. 

A followup ground survey was being 
conducted by the BSIP Geological Survey 
in 1967. The ground survey group includes 
personnel from the United Nations and 
the BSIP Geological Survey with a large 
native staff. Guided by the aerial survey 
anomalies, this survey was utilizing a 
variety of geological and geophysical tech- 
niques in the search for nickel, tin, copper, 
gold, phosphates, and iron. Already the 
aerial anomalies indicate a possible vein 
of nickel sulfide on San Jorge Island, the 
existence of highgrade bauxite on Rennell 
Island, an extension of low-grade copper 
deposits on Guadalcanal, and an enriched 
extension of a known manganese deposit. 
Test drilling of the San Jorge vein is 
planned for 1968. Another geophysical in- 
vestigation, financed by the U.S. Navy, was 
to interpret unusual anomalies detected 
from satellites, supporting the geophysical 
surveys of 1963-64 and of 1965. This in- 


1 Mining engineer, Division of International 
Activities. 
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vestigation presumably began in late 1966 
with personnel from the Hawaii Institute 
of Geophysics using three ships, and was 
to consist of refraction tests of the seabeds. 
Conzinc Riotinto (Australia) Explora- 
tion Pty. Ltd. (CRA) in late 1966 resumed 
reconnaissance geochemical drainage sam- 
pling of rivers of Choiseul and parts of 
Santa Isabel and Guadalcanal. 
International Nickel Southern Explora- 
tion Ltd. (Inco-Sx) has been prospect- 
ing nickeliferous laterite deposits on Santa 
Isabel and San Jorge Islands. Metallurgical 
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tests were run on 500 tons of ore in 1966. 
In 1967 the company was granted an in- 
terim permit to mine and planned to 
stockpile 50,000 tons of ore and conduct 
benefication tests in 1968 before deciding 
on a full-scale mining venture. This pro- 
posed work will bring Inco's total in- 
vestment in the laterite deposits to $1.4 
million. The possible nickel sulfide vein 
located by the aerial anomalies is on 
Inco’s concession on San Jorge Island 
and may influence the decision. 


CHRISTMAS ISLAND 


Christmas Island, an Australian Terri- 
tory in the Indian Ocean, has, as its only 
industrial activity, the mining and export- 
ing of phosphate rock and phosphate dust. 
The deposits are operated by the Christmas 
Island Phosphate Commission, which is 
owned equally by the Australian and New 


Fiscal year ending Australia Singapore 
June 30 of that stated and Malaya 
1962... ted e 630 , 660 71,765 
o A 559,599 74,074 
1964 oo ewe 764,081 67,93 
LEE 779,902 76,916 
e EE 781,535 77,169 


More than half the island's total imports 
consist of fuel oil and gas oil; receipts of 
these commodities amounted to 17,004 tons 
in 1965 and 19,036 in 1966. 

The $6 million program designed to 
increase annual production of phosphate 
from 708,000 to 1.6 million metric tons 
continued through 1967 and is scheduled 
for completion in 1968. A study by the 
Australian Bureau of Mineral Resources, 
Geology, and Geophysics and the Christ- 


Zealand Governments and managed by 
the British Phosphate Commissioners. The 
principal mining activity is at South Point. 

Exports of phosphate rock in bulk and 
phosphate dust in bags by country of des- 
tination in recent years were as follows, 
in metric tons: 


Borneo New Total 
Zealand 
NN. WEE 704,058 
3,81l. sara 637 , 454 
A A 832,019 
O he ie 856,818 
Ee 20,303 879,007 


mas Island Phosphate Commission aims to 
eventually increase annual production of 


phosphate rock to 2.3 million metric tons. 
Former estimates placed the reserves of 
phosphate at 200 million tons, but a recent 
survey indicated the presence of larger 
quantities. However, some of this is low 
grade or unsuitable for making superphos- 
phate, and work was underway to develop 
a method for utilizing these reserves. 


FIJI ISLANDS 


The value of Fiji mineral production 
in 1966 and 1967 was estimated at $6.5 
million and $6.7 million *, annual increases 
of about 1 and 4 percent, respectively. Of 
these totals, gold represented about 60 
percent and cement about 20 percent. Out- 
put of gold in 1966 and 1967 exceeded 
that of 1965 and cement production con- 
tinued to increase with a gain of 16 per- 
cent in 1967. Manganese ore production 


during these 2 years remained substantially 
the same as in 1965. 

A total of 2,470 persons were employed 
in mining and quarrying industries during 


2 Concurrently with, and in the same pro- 
portion as the United Kingdom, the Fijian 
pound was devaluated on November 19, 1967, 
bringing the exchange rate to about US$2.15. 
However, all values given herein have been 
converted at the prior rate of F£1 equals 
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1966 compared with 2,373 in 1965 and 
2,222 in 1964. 

By early 1967, the Geological Survey 
Department had mapped nearly three- 
fourths of this British colony and has con- 
tinued to assist the Emperor Gold Mining 
Co. Ltd. in a geochemical survey of the 
Tavua goldfield including the collection 
and analysis of 17,156 grid samples. As a 
result of unsuccessful prospecting in west- 
ern Viti Levu, at yearend 1966 Kennecott 
Explorations (Australia) Pty. allowed its 
prospecting license to lapse. A partial sur- 
vey of islands in the Lau Group indicated 
deposits of phosphate sufficient to provide 
Fiji’s requirements for 200 years. 

The Banno Mining Co. Ltd. continued 
development of the opencut mine and 
mill construction during 1966-67. The 
complex, designed to mine 2,500 tons of 


Table 1.—Fiji: 
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ore and ship 500 tons of concentrate 
monthly, commenced operation early in 
1968. The company also continued drilling 
and exploration at its Wainikoro prospect. 

The new Mining Ordinance, 1965, and 
new Mining Regulations, 1966, were put 
into effect on December 16, 1966. Major 
changes include the dissolution of, and 
transfer of the Mining Board’s functions 
to the Director of Mines as well as amend- 
ments to mine safety regulations. A change 
in the administration of the Explosives 
Ordinance now requires all Government 
employees to be bound by the Ordinance 
for storage, use, handling and licenses for 
explosives. 


PRODUCTION 


Details of mineral production for the 
years 1963-67 are given in table 1. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1963 1964 1965 1966 1967 
Metals: ; 
Copper ore, gross weight ..-_.-_.-...-..- 30 50 22 4 3 
Copper metal. voca oso la es Es (1) 2 
OMG WEE troy ounces.. 107,262 100,493 109,095 112,567 111,028 
Iron ore (55-60 percent iron) 
thousand tons. - BEEN BEE 
Manganese ore (40-50 percent Mni 3,285 911 5,479 r 5,326 5,939 
eil EE troy ounces.. 46,870 60,564 60,470 67,499 61,335 
Nonmetals: 
Cements... soe acute NA 30,971 39,616 40,855 47,373 
DAA A stoke soe 5,438 3,471 3,222 2,445 2,821 
Limestone- EE r 18,347 r NA 11,661 
Stone, sand and gravel: 
Coral sand. -..-...-..-. cubic meters. - 19,904 27,524 32,871 r 39,583 2 59,863 
Sand and eravel __-._------- do.... 264,071 222,281 510,135 e 377,000 295,613 
Stone, quarried.. -_.-------- do.... 301,244 182,793 295,522 * 314,867 275,882 


e Estimate. € Revised. NA Not available. 


1 Less than 1 unit. 
2 Quantity in metric tons. 


TRADE 


Fijian trade declined in 1966 compared 
with that of 1965, with value of total 
imports and mineral imports declining 
more than values of comparable exports. 
In 1966 total exports were valued at $40.3 
million and total imports at $63.2 million. 


Table 2.—Fiji: 


Exports of mineral commodities were val- 
ued at $4.06 million, 93 percent of which 
was gold and silver. Over 94 percent of 
the $10.47 million of mineral imports con- 
sisted of refined petroleum products ($6.7 
million), steel semimanufactures ($1.8 mil- 


lion), and fertilizers ($1.4 million). 


Exports of principal mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
Coppe ENEE 2 circo tees eee i skeet 22 1 All to Australia. 
Gold, in bullion.. ....-...-.-.--------- troy ounces.. 112,060 109,732 Do. 
Manganese ore and concentrate.___.__...-------.--- 4,8 5,171 All to Japan. 
Metteg cere ees 83 ____._- ; 
Silver foe ets Cet oe es troy ounces.. 61,536 67,783 All to Australia. 


1 Contained in gold bullion. 
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Imports of principal mineral commodities 


(Metric tons unless otherwise specified) 
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Table 3.—Fiji: 
Commodity 1965 
Metals: 
Aluminum and alloys, semimanufactures. 48 
Copper and alloys, semimanufactures_ . _ 68 
Lead and alloys, semimanufactures. ...- 79 
Tin and alloys, semimanufactures. - -_.._ 308 
Other nonferrous metals and alloys, 83 
semimanufactures. 
Steel: 
Primary forms. -.---.--202.--- 80 
Structurals, rails, pipe, etc.__.___-_- 16,488 
Nonmetals: 
Cement EE 1,140 
e EES 1,525 
Fertilizer materials, all types.......-.-.- 33 , 968 
Mineral fuels: 
Ba are eee a a, eal ae ee TE 3,029 
Coke EE 314 
Petroleum, refinery products: 
Gas- thousand 42-gallon barrels. . 292 
oline and benzine. 
Kerosine and jet fuel. ...... do__.- 531 
Diesel fuels_.__._.._.__-__- do. 502 
Residual fuel ois ` --.-.----- do____ 121 
Lubricating oil and greases. do... 16 
Bitumen ooo... do 18 


COMMODITY REVIEW 


Metals.—Aluminum.—Interest has been 
shown in bauxite deposits at Wainunu on 
Vanua Levu by Bauxite Fiji, Ltd., a com- 
pany owned by the Nippon Light Metal Co., 
Showa Denko, K.K., and the Sumitomo 
Chemical Co., all of Japan. Depending 
upon results of feasibility studies, and 
its ability to obtain a mining license and 
suitable tax concessions, Bauxite Fiji has 
made tentative plans to invest $3 million 
in the project. Reserves are estimated at 
6 million tons of ore, and other deposits 
may be present in the area. Plant con- 
struction will require 2 years. 

Copper—During 1966, activities of 
Banno Mining Co. Ltd. at its two copper 
leases on Vanua Levu island included 
mine preparation and construction at the 
Undu mine, on Undu Point and the start 
of exploration at the Wainikoro site. Banno 
is a wholly owned subsidiary of Fiji Mining 
Co., which is in turn owned by Dowa 
Mining Co. Ltd., and the Daiwa Bank Ltd., 
both of Japan. Dowa and Daiwa have 
provided technical assistance and financing 
for mining and beneficiation at the Undu 
mine. Total reserves of both sites have 
been estimated at about 3 million tons 
with 2 to 3 percent copper and some zinc 
content. Completion of the $170,000 con- 
centrator at Undu Point is planned for 
January 1969. Expected daily output of 


1966 Principal sources, 1966 


50 United Kingdom 30; Australia 12. 
60 United Kingdom 44; Australia 10. 
53 United Kingdom 40; Australia 11. 
278 United Kingdom 243; Australia 34. 
99 Australia 80; United Kingdom 9. 


413 Japan 261; Australia 112. 
10,315 Australia 4,731; Japan 2,597. 


681 United Kingdom 662. 
2,231 Australia 1,299; United Kingdom 843. 
23,468 Japan 22,130. 


2,035 All from Australia. 
269 Australia 258. 


252 Mainly from Iran and Singapore. 


488 Mainly from Australia and Malaysia. 

512 Mainly from Australia and Singapore. 

150 All from Australia. 
18 Mainly from Australia and United Kingdom. 
10 Mainly from Japan. 


the plant is estimated at 200 tons of con- 
centrate containing 22-25 percent copper, 
as well as zinc concentrate. 

Gold.—The Emperor Gold Mining Co. 
Ltd. on Viti Levu milled 295,799 metric 
tons of ore and recovered 115,658 ounces 
of gold, with 64,812 ounces of silver, dur- 
ing the year ending June 30, 1966. During 
the year ending June 30, 1967, 318,758 
tons were milled yielding 114,299 ounces 
of gold with an estimated 63,140 ounces 
of silver. Measured reserves on June 30, 
1967, were 938,170 tons averaging 0.421 
ounce gold per metric ton. 

Because of rising costs Emperor applied 
to the Fiji Government for financial as- 
sistance in order to improve its reserve 
position. To keep the mine open, the Gov- 
ernment agreed to subsidize the company 
at the rate of F£340,000 per year for 3 
years beginning in April 1967. The sub- 
sidy funds will be used primarily for ex- 
ploration and development at Vatukoula 
and in surrounding areas within the Tavua 
Basin. Aid to the company by the Depart- 
ment of Geological Survey continued in 
1967 in the form of prospecting, drilling, 
geochemical sampling, and analysis. 

Manganese Ore.—The primary sources of 
manganese ore during 1966 were the Nabu 
and Koroviko mines which reported out- 
puts of 4,958 and 368 metric tons, re- 
spectively. A small amount also came from 
the Nasinu mine. Manganese prospecting 
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during 1967 was virtually limited to west- 
into 


early 1968 at the Nabu and Koroviko 


ern Viti Levu. Mining continued 
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mines and plans have been made to start 
operations at Vunimoli No. 1 and No. 2 
mines. 


MAKATEA 


Production and export phosphate sands 


from Makatea amounted to 200,113 metric 


tons during 1966 and represented the final 
shipment from the island. In 1967 it was 


reported that the deposits were exhausted 
and are no longer being worked. Recorded 
exports have been as follows: 


Year Japan New Zealand Other countries Total 
1962 ue A e 219,637 87,900 14,054 321,591 
1960 A eee eee owe 194,531 120,198 6,518 321,247 
KI A A 171,424 195,585 7,108 374,117 
AA A oss 160,439 158,153 28 318,620 
DEE NA NA NA 200,113 


NAURU AND OCEAN ISLAND 


Phosphate remained the only mineral 
product of the Republic of Nauru and of 
Ocean Island in the British Gilbert and 
Ellice Islands Colony. Operation and 
management of this mining industry has 
been by the British Phosphate Commis- 
sioners (representing the Governments of 
the United Kingdom, Australia, and New 
Zealand). These islands supply the bulk of 
Australian and New Zealand phosphate 
rock requirements. Production, all for ex- 
port, has been as follows: 


Metric tons 


Nauru Ocean Total 
Island 
Loo? 1,539,976 260,769 1,800,745 
1968____- 1,572,075 361,844 1,933,919 
1964._..._ 1,849,278 328,030 2,177,308 
1965..... 1,479,912 365,089 1,845,001 
1966.._..-. 2,036,766 380,033 2,416,799 


Phosphate reserves on Nauru are ex- 
pected to last for 25 to 30 years; Ocean 
Island reserves are expected to last only 
until about 1981. 

On January 31, 1968, the Trust Terri- 
tory of Nauru became the Republic of 
Nauru with a provisional constitution. 
Under agreement with Australia, United 
Kingdom, and New Zealand, Nauru will 
buy the assets of the British Phosphate 
Commissioners in a handover period of 3 
years. Assets are estimated at about $22.4 
million. When the phosphate is depleted, 
the Nauruans will have accumulated in- 
vested trust funds of at least $400 mil- 
lion which should yield an annual income 
of about $24 million for the population 
which at present numbers about 3,100. 


NEW CALEDONIA 


Exports of New Caledonia's mineral 
production were valued at over $77 mil- 
lion in 1967, compared with $70 million 
in 1966 and $61 million in 1965. These 
included iron ores, nickel ores, and smelter 
products in 1965 and 1966. In 1967 a 
small quantity of chrome ore was expor- 
ted, but this was presumably from open pit 
mines in the Tontouta region and the 
prospects for expansion of this output 
seem unfavorable. Small tonnages of gi- 
obertite, a magnesium carbonate, continue 
to be produced for local refractory use. 


New Caledonia was the third largest 
world producer of nickel in 1967. With 
expansion and the aid of foreign capital, 
it is planned to increase New Caledonia’s 
output to at least 100,000 tons per year 
by 1971, when world annual requirements 
are expected to reach 600,000 tons. 

In the latter part of 1967, with the 
approval of the French Government, Kaiser 
Chemical & Aluminum Corp. of the 
United States in partnership with the 
Société le Nickel formed two companies— 
Kaiser Le Nickel Corp., and The New 
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Caledonia Nickel Co. The former, will 
market ferronickel products in North Am- 
erica, and the latter will supply Kaiser Le 
Nickel, with nickel ore and ferronickel. 
International Nickel Co. of Canada 
(Inco) joined with a consortium of French 
companies in 1967 to form a firm to de- 
velop nickel resources in New Caledonia. 
The joint venture expects to produce 
23,000 to 45,000 tons of nickel annually. 


PRODUCTION 


Nickel ore production was at a record 
high in 1967. Despite declining iron ore 
output, increased output of nickel ore and 


Table 4.—New Caledonia: 
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metallurgical products resulted in a steadily 
rising value of total mineral production. 


TRADE 


Mineral product exports valued at $77.8 
million in 1967 accounted for about 97 
percent of New Caledonia’s total exports. 
The exports of nickel ores and products 
in 1967 continued their directions estab- 
lished in recent years. The bulk of fer- 
ronickel exports has been to France while 
large quantities of nickel matte were ex- 
ported to Canada and Japan. All nickel 
ore exported in 1967 went to Japan, and 
was a record high of over 1.5 million tons. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Metals: 
Chromite (51-53 percent chromium oxide) _-___ - 
Kan te (55-56 percent iron)... -thousand tons. ` 
ickel: 


Metallurgical products: 2 
Ferronickel (nickel-cobalt content)... 
Matte (nickel-cobalt content). ......-. 
Nonmetals: Giobertite *._.......-..--.------.--- 


1963 1964 1965 1966 1967 
Dd ol a e oe 1,824 
299 307 279 220 204 
1,934 2,615 2,648 r 2,892 P3,800 
8,305 13,207 15,552 20,272 20,656 
14,146 13,298 15,816 14,153 13,840 
12 1,007 755 635 1,418 


» Preliminary. r Revised. 


1 Mine-run ore, about 25 percent water; nickel content 2.8-3.5 percent by dry analysis. 
2 Ferronickel grading 24-28 percent nickel-cobalt, mattes about 79 percent nickel-cobalt. 


3 Magnesian mineral used for refractories. 
Source: Mines Service of New Caledonia. 


Table 5.—New Caledonia: 


Exports of mineral commodities 


(Metric tons) 


Commodity 1966 1967 Principal destinations, 1967 
Mi eege eee eee Er eee 1,233 All to Japan. 
Iron Oré. sone alertas ista oh ent Seel fa 201,423 198,236 All to Australia. 
Nickel (OF eu sr a 1,119,853 1,527,649 All to Japan. 
Smelter products: ! 
Ferronickel: 
Electric grade (FN4 grade, 25.1 percent 6,998 7,767 France 5,085; United States 2,015. 
nickel-cobalt). 
Sulfur extracted (FN3 grade, 24.5 per- 4,554 3,393 France 2,213. 
cent nickel-cobalt). 
Refined (FN2 grade, 26.3 percent 185 174 All to France. 
nickel-cobalt). 
Overrefined (FN1 grade, 27.5 percent 8,447 7,822 Do. 
nickel-cobalt). 
Matte: Nickel matte (79 percent nickel-cobalt) - 14,349 12,983 France 5,878; Canada 4,447. 


1 Data in terms of contained nickel plus cobalt. 
Source: Mines Service of New Caledonia. 


COMMODITY REVIEW 


Metals.—Iron Ore.—Of the 204,000 tons 
of iron ore produced at the Prony mine 
during 1967, 198,236 tons was exported 


to Australia. The mine is operated by a 
subsidiary of the Société le Nickel and the 
exported ore averaging 56.78 percent iron, 
0.22 percent nickel, 3.18 percent chrom- 
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Table 6.—New Caledonia: 
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Imports of mineral commodities 


(Metric tons) 


Commodity 1964 1965 Principal sources, 1965 
Metals: 
Iron and steel, semimanufactures- _____- 11,474 25,774 France 23,362; Australia 1,525. 
Nonferrous metals, not further described- 238 362 France 293; Australia 56. 
Nonmetals: 
Cement, lime, dimension stone, and 26,917 38,806 Japan 20,360; France 16,917. 
asbestos cement products. 
Clay bricks and ole `. 5,239 8,498 France 5,959; Austria 1,578. 
Fertilizer3, Droceaaed --..---------- 439 488 France 390; Japan 36. 
Sand, gravel, and crushed rock... 57,561 46,187 Mexico 46,039; France 138. 
Other nonmetals._____-__.._-...-_.-- 670 709 France 385; Belgium-Luxembourg 90; 
Australia 85. 
Mineral fuels: 
Coal, coke, and briquets____._._____.-- 287,673 304,006 All from Australia. 
Petroleum products....-........-....-- 154,887 172,123 eg cae. 124,772; Malaysia 12,180; 
ran 
Gas, natural and manufactured........ 925 1,659 Australia 1, 211; Indonesia 210. 


ium, and 7.09 percent moisture was pre- 
sumably shipped as in the past to Broken 
Hill Pty. Co. Ltd. 

Nickel. —Preliminary data on nickel ore 
production indicate that output totaled 
3,800,000 tons in 1967, a new high. In 
1966 production was 2,892,000 tons. Of 
the 1967 production 1,527,649 tons was 
exported; this averaged 2.94 percent com- 
bined nickel and cobalt content and 24.68 
percent moisture. Le Nickel mines at Thio, 
Bornets, Kouaoua, Poro, and possibly 
Nepoui reported output of 2,836,000 tons 
in 1967 and 2,200,000 tons in 1966. The 
plant at Poro has been having problems 
pelletizing garnierite concentrates provided 
by the Poro and new Nepoui mines. In- 


creased production of 15,000 tons of nickel 
by mid-1969 is scheduled at Le Nickel’s 
Doniambo smelter as a result of adding 
a new large low shaft blast furnace. 

New Caledonia’s new nickel producing 
group includes Inco with 40 percent partic- 
ipation, the French Government's Bureau 
de Recherches Geologiques et Minieres 
(BRGM) at 30 percent, and an unspeci- 
fied group of French companies (which 
may include Ugine-Kuhlmann, Mokta, 
various banks and metallurgical firms: 
Schneider and Chatillon-Commentary) at 
30 percent. The new firm will process 
nickel laterite ore and therefore facilities 
are expected to be in the south at the site 
of laterite deposits. 


NEW HEBRIDES 


In 1967 Compagnie Francaise des Phos- 
phates de J'Oceanie extracted 379,370 
tons of manganese ore averaging 20 to 25 
percent manganese from the Forari mine 
on Vate Island. Production totaled 71,400 
tons of sintered concentrates (agglomerate) 
containing 49.29 percent manganese. Ex- 
ports in 1967 totaled 72,746 tons of ag- 
glomerate of which the bulk was shipped 
to Japan and 8,801 tons to Italy. Pro- 
duction and exports during the past 5 
years were as follows: 


Metric tons 


Y ear — 

Production Exports 
1963... 22222 25,416 23,319 
1964.. 2222222 60,546 66,104 
1965. -222-2222 --- 66,710 r 81,650 
1966__________..__- 76,240 65,145 
VOGT iu ci rita ala 71,400 712,746 

r Revised. 


In early 1967 an occurrence of native 
copper in association with copper sulfides 
was found in the Condominium by the 
Geological Survey of New Hebrides. It is 
expected that in the near future an Aus- 
tralian mining company will engage in 
geochemical sampling over an extensive 
area. 
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Mineral production in the Australian 
administered territories of Papua and New 
Guinea has declined over the years and 
now consists of relatively small amounts 
o! gold and silver. Besides the large land 
area lying north of Australia, the terri- 
tories include the islands of Bougainville, 
New Britain, New Ireland, and Manus, 
as well as many small islands. Value of 
mineral output for the territories for the 
fiscal years ending June 30 totaled $1.1 
million 3 in 1966, a decrease of $100,000 
from that of 1965, and is estimated to be 
$1 million in 1967. In 1966 mineral pro- 
duction represented about 0.3 percent of 
the territorial gross national product esti- 
mated at $406 million. Mineral prospecting 
and exploration has been increasing and 
expectations for substantial copper pro- 
duction from the discovery on Bougainville 
appear good. 

Although occurrences of gold, platinum, 
osmiridium, silver, copper, iron, lead, zinc, 
nickel, chromium, sulfur, gem stones, and 
low-grade coal have been found over the 
years, the growth of a mineral industry 
has been hindered by difficulties of inac- 
cessibility of the hinterlands, dense forests, 
lack of outcrops, and mountainous terrain. 
Recently exploration problems at least 
have been lessened by use of techniques 
that combine geochemical and geophysical 
prospecting with helicopters and shallow- 
draft jet boats for transporting personnel. 

The increase in prospecting permits dur- 
ing 1967 reflected increasing geologic in- 
vestigations during 1967 and early 1968 
by both the Government and foreign pri- 


Fiscal year ending 
June 30 of year stated 


1963: 
PAPUAs ¿2120 benenansa nea 976 
New Guinen -222-22222222 11,260 
1964: 
Se eed aie eeu to! 929 
New Guinen o occ o 11,339 
1965: 
AAA Mee ee 890 
New Guinea 0200000. 12,246 
1966: 
Papua: diia libido 881 
New Gunen 020020 ET 10,590 
1967: 
Panua o ooo ae. secan Las NA 
New Guinea... 0 222 12,409 


NA Not available. 


Mineral areas 
held (acres) 
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vate mining interests. The Bureau of 
Mineral Resources surveyed parts of the 
Sepik, Morobe, and Central districts and 
participated in the study of Blanch Bay 
in New Britain. Kennecott Exploration 
(Australia) Pty. Ltd., Conzinc Riotinto 
(Australia) Exploration Pty. Ltd. (CRA), 
and Mount Isa Mines Ltd. prospected for 
copper and associated minerals in the 
Eastern and Western Highlands districts. 

On Bougainville, CRA was intensively 
exploring its copper discovery at Panguna 
and prospecting other areas. On New 
Britain, American Smelting and Refining 
Co., U.S. Metals Refining Co., and Placer 
Development Ltd. were searching for cop- 
per on the Gazelle Peninsula, while in the 
central portion Placer Development Ltd. 
was studying geochemical copper anomalies. 
In Papua, Anaconda Australia Inc. was 
prospecting the Milne Bay area. Placer De- 
velopment found copper anomalies on New 
Ireland and also near loma in the North- 
ern district, while the Exoil-Transoil group 
reportedly made plans to prospect Manus 
Island for bauxite in early 1968. Interest 
waned toward magnetite beach sands on 
the Gulf of Papua because of high titan- 
ium content disclosed by sampling in 1966. 
Oil search continued during 1966 in the 
central delta of Papua and northwest New 
Guinea. The first offshore well was drilled 
in the Gulf of Papua in 1967 and two 
more followed in 1968 with the latter 
producing quantities of gas. 

Statistics on mineral industry in Papua 
and New Guinea during recent years 
follow: 


Number of Number of Value of mineral 
mines workers ! output 
18 345 $1 , 667 
330 3,606 1,493,603 
26 544 1,370 
358 3,508 1,511,639 
87 688 1,965 
380 3,629 1,205,312 
86 557 1,978 
399 3,915 1,058,681 
NA NA NA 
358 4,018 1,022,164 


1 Includes workers employed in petroleum exploration. 


3 The territories of Papua and New Guinea 
adopted the Australian decimal currency (on 
the basis of 1£ equals A$2) concurrently with 
its introduction in Australia on February 14, 


1966. The current exchange rate of about A$1 


equals US$1.12 has been used to 


convert all 
values herein to U.S. dollars. 


OTHER SOUTH PACIFIC ISLANDS 


The Papua-New Guinea House of As- 
sembly passed amendments of the Mining 
Ordinances of Papua and of New Guinea 
during June and November 1966. Amend- 
ments in June provided encouragement for 
exploration, conditions for entry and pro- 
tection of native land, occupation and 
damage compensation of land during pros- 
pecting or mining. In November, after 
much agitation, an amendment was passed 
to allow a direct royalty payment to land- 
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owners amounting to 5 percent. On Febru- 
ary 7, 1967, the Australian Government 
approved the mineral royalty payments to 
landholders in the territories, but stated 
that this decision did not alter the general 
principle that mineral resources belong to 
all the people, not just the landholders. 


PRODUCTION 


Mineral production of Papua and New 
Guinea for recent calendar years follows: 


Minerals 1963 1964 1965 1966 1967 
GONG AAA a See troy ounces.. 43,599 38,977 32,494 28,106 27,671 
RITE onset coe said Ss .do__.. 23,696 23,206 19,664 18,052 17,176 
Platinum- eere ee SS ge 5 1 4 Ge saaan 
Manganese ore o ooo ooo. metric tons. _ a ds eth eee. e 
1 Less than 1 unit. 
TRADE fiscal years ending June 1965, 1966, and 


The trend in territorial trade during the 


1967 was as follows in million U.S. dollars: 


Mineral trade Total trade 
1965 1966 1967 1965 1966 1967 
EXPO ai di ete des See 11, 11.1 11.0 55. 55.8 59.6 
o d EENS 10.7 12.5 14.1 96. 124.0 141.0 
Trade balance____.__.__-.______.. —9.5 —11.4 —13.1 —41. —68.2 —81.4 


1 Excluding reexports. 


In fiscal year 1966-67, gold bullion ac- 
counted for more than 99 percent of 
mineral exports. Imports of mineral com- 
modities valued at $14.1 million were 
composed principally of iron and steel pro- 
ducts ($5.2 million), fuels ($5.1 million), 
and nonmetallics ($2.2 million). 


COMMODITY REVIEW 


Metals. — Copper. — Conzinc Riotinto 
(Australia) Exploration Pty. Ltd. (CRA) 
has continued exploration of the low-grade 
“Porphyry” copper deposits in the Panguna 
Flats area of Bougainville, and in mid-1966 
Broken Hill Consolidated Ltd. took a one- 
third interest in the project. Continuing 
drilling programs raised the ore reserve 
estimate to 234 million metric tons av- 
eraging 0.63 percent copper and 0.022 
troy ounce of gold per ton. Bulk sampling 
was supplementing drill core sampling and 
included a tunnel to be completed in 
November 1968. The Bougainville Copper 
Pty. Ltd. was formed in 1967 to operate 


the mining venture. Cost of developing 
the deposit to the production stage is esti- 
mated at $112 million and feasibility stu- 
dies were being conducted by engineering 
consultants. Completion and evaluation of 
these studies was scheduled for mid-1969, 
when a decision will be made regarding 
development of an open pit mine and 
related facilities. If the project proves 
feasible, a plant will be constructed to 
treat 10 million tons of crude ore annually 
which by 1971 will produce 81,000 tons 
of copper annually. Forty percent of the 
copper would be marketed in Europe and 
the rest in Japan. Reportedly CRA has 
also made substantial copper discoveries 
in New Britain and was exploring in New 
Guinea. . 
Gold.—All gold dredging ceased in 1965 
in New Guinea. For the year ending June 
30, 1967, 45 percent of gold production 
was from alluvial workings panned by na- 
tives, mostly in the Morobe district, and 
55 percent was from lode mining. Lode 
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mining is done on a small scale at Wau, 
Edie Creek, and Kainantu and silver was 
produced in association with gold. 

On Misima Island, situated off the 
easternmost tip of Papua, Pacific Island 
Mines Ltd. of Australia in association 
with Cultus Explorations Ltd. of Canada 
have been financing further exploration 
of the Umana lode. Despite enthusiastic 
reports of gold and high-grade lead-zinc 
ore. since 1965 and extensive underground 
work between 1966 and 1968, the lode 
had not been located in depth. in early 
1968 after an evaluation by consultants 
(K. McMahon and Partners Pty. Ltd.) 
exploration for gold was suspended tem- 
porarily and investigations were directed 
toward copper anomalies occurring out- 
side the limits of the Umana lode. The 
Cultus Pacific N.L. company was formed 
in April 1968 to pursue the search for 
copper. 


Mineral Fuels.—Gas.—Australasian Pe- 
troleum Co.'s gas resources in the Gulf 
district of Papua still remains unexploited 
despite reserves which exceed a cautious 
minimum of 40 billion to an optimistic 
500 billion cubic feet. Australasian is jointly 
owned by British Petroleum, Mobil, and 
Oil Search Ltd. The first offshore well 
in Papua and New Guinea was drilled 
in November 1967 by Phillips Australian 
Oil Co. This well, Borabi No. 1 was 
65 kilometers from the mouth of the 
Turama River, but was abandoned at 
a depth of 2,880 meters. A second well 
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in the Gulf of Papua, Uramu No. 1 
was drilled in Deception Bay and after 
its abandonment was followed by Uramu 
No. 1A nearby. In February 1968, Uramu 
No. 1A produced 22.4 million cubic feet 
of gas from 1,880 meters and was com- 
pleted at 3,082 meters in March. Because 
of the infeasibility of piping this gas to 
Australian centers, it may eventually be 
liquified and shipped to Japan or the 
United Kingdom. Phillips plans to drill 
Orokolo No. 1 south of the Vailala River 
and defer drilling in Deception Bay during 
the southeast monsoon which ends in Octo- 
ber. 

Petroleum.—No oil has been found so 
far in Papua and New Guinea. In the 
central delta, Oil Search Ltd. has been 
active, and Japan Petroleum Exploration 
Co. (JAPEX) was exploring with Austra- 
lian Aquitaine in northwestern New Guinea. 
British Petroleum, Oil Search, and Mobil 
were investigating locations in the Southern 
Highlands. Continental Oil was searching 
New Britain and New Ireland. Nakoro 
Petroleum Corp. Ltd. was exploring in 
the central delta area and United Geo- 
physical Corp. was working in the Gulf 
and Western districts. Esso Exploration 
had plans to drill its first well in August 
1968 on Ini Island, 20 kilometers from 
Phillips’ Uramu No. 1A well. An applica- 
tion to prospect 26,000 square kilometers 
in the Fly River region of the Western 
district was made by the California Asiatic 
Oil Co. and the Texaco Overseas Petro- 
leum Co. in early 1968. 
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